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tersected  hj  tha  half- piston  shafts-  hj  siini- 
lar  packings,  d,  d,  inserted  m  die  pistons 
ill  round — ^aod  by  staffing  boxds  tC  the  ends 
of  the  cylinder  where  the  half-piston  shafts 
pass  through,  bt  ^^r  snd  e,  e^,  are  the 
steam  pasaages,  and  b^  and  e*,  those  lead- 
ing to  the  condenser. 

The  slide  yalves  are  of  the  ordinary  sort, 
and  require  therefore  no  description,  LL,  are 
beams  securely  keyed  upon  the  half  puton 
shafts,  G^C  which  are  connected  by  rods, 
MM,  with  the  cranks,  NN,  of  the  paddle- 
wheel  shaft.  These  cranks,  NN,  are  fixed 
nearly  at  right  angles  to  each  other,  as  is 
usilal,  and  of  course  the  admission  of  steam 
to  the  various  compartments  is  made  to 
Buit  this  arrangement.  OO,  is  a  semirotary 
and  double  acting  air-pump  of  the  peculiar 
construction  for  which  letters  patent  for 
England  were  granted  to  us,  bearing  date 
June  22,  1847;  but  any  other  kin^  of 
pump  may  be  substituted  for  it  if  preferred. 
The  mode  in  which  the  engine  works  is  as 
follows : — Suppose  steam  to  be  admitted  by 
the  passages,  b  and  c',  above  the  piston,  in 
the  compartment  1,  and  below  it  in  the 
compartment  3,  so  that  while  the  steam  is 
pressing  down  on  the  one  side  it  is  pressing 
Up  on  the  other,  each  half  shaft  acts  as  a 
centre,  upon  which  the  piston  attached  to 
it  may  turn,  but  being  of  one  piece  with 
its  piston  it  is  compelled  to  tarn  along  with 
it,  and  thereby  gives  motion  lo  the  beam, 
L,  keyed  to  that  piston,  which  in  turn  gives 
motion  to  the  corresponding  crank  shaft, 
and  causes  it  to  make  one  half  revolution. 
On  the  instant  this  has  been  effected  the 
slide  valves  are  so  regulated  as  to  come  into 
a  position  which  admits  steam  by  the  pas- 
sages y  and  c,  leaving  b  and  e^  open  to  the 
condenser,  which  produces  the  succeeding 
half  revolution.  Alike  effect  is  simultane- 
ously transmitted  to  the  crank  shaft  from 
the  compartments  of  the  other  )ialf  of  the 
cylinder  by  exactly  a  similar  series  of  move- 
ments :  and  so  the  operation  goes  on  cou- 
tinuously,  as  long  as  steam  is  supplied 
to  the  engine.  The  position  of  the  cranks 
on  the  crank  shaft  is  such,  and  the  move- 
ments of  the  slide  valves  are  so  regulated, 
t^at  when  one  of  the  pistons  is  at  the  most 
efficient  point  of  its  semirotary  course,  the 
other  shall  be  at  its  neutral,  or  least  effi- 
cient point.  From  the  equilibrated  manner 
in  which  the  steam  is  thus  made  to  act  upon 
the  pistons,  but  little  strain  comparatively 
is  thrown  upon  the  bearings  of  the  shafts, 
G*  G^,  or  any  of  the  other  parts  of  the 
engine. 


Foremost  among  the  novelties  pre- 
sented to  our  notice  by  the  specification 
of  this  patent,  is  an  improved  steatri 
engine,  .of  the  class  called  semi- rotary, 
in  which  one,  two,  or  more  pistons  are 
attached  in  the  manner  of  leaves  to  a 
shaft  vibrating  or  oscillating  within  a 
cylinder.  It  is  a  very  cleverly- contrived 
engine  and  does  much  credit  to  tho 
rising  firm  by  whom  it  is  patented.  Great 
simplicity  and  compactness  are  its  strik- 
ing characteristics.  It  consists  of  fewer 
parts  than  the  ordhAry  rectilineal  reci- 
procating engine,  ooetipiefl  less  space,  and 
consequently  weighs  less.  That  it  will 
work  well  we  have  not  a  doubt;  and 
that  it  will  prove  also  in  practice  an  eco- 
nomical engine  (for  marine  purposes 
especially)  may  we  think  be  very  rea- 
sonably anticipated. 

Fig.  1  represents  an  end  elevation,  and 
fig.  *2  a  longitudinal  elevation  of  this 
engine  as  applied  to  the  propelling  of  an 
ordinary  paddle-wheel  steam  boat. 

We  extract  the  folio wmg  descri|)(i  >b 
from  the  specification  of  the  patentees : 

A,  A,  is  the  steam  cylinder,  which  nearly 
resembles  in  its  external  form  two  spherical 
frustums  united  together  at  their  narrow 
ends.  Internally  this  cylinder  is  divided 
vertically  by  a  diaphragm  or  partition,  £, 
into  two  equal  parts.  The  piston -shaft,  F, 
which  works  horizontally,  is  made  in  two 
pieces,  G^,  G^,  which  are  coopled  or  inter- 
locked together  at  their  inner  ends  as  shown, 
and  have  one  common  bearing  in  the  cen- 
tral  diaphragm,  E.  At  their  outer  ends 
these  half-piston  shafts  rest  on  pedestals, 
H  H.  The  inner  end  of  the  half-shaft,  GS 
is  made  to  turn  freely  in  a  recess  or  a 
socket  made  for  it  in  the  inner  or  abutting 
end  of  the  other  half-shaft,  G' ;  so  that  the 
one  half  may  revolve  distinct  from  and  in- 
dependently of  the  other.  To  each  half 
shaft  there  is  attached  at  right  angles  a  pis- 
ton,  P,  which  we  prefer  making  of  one 
piece  with  the  shaft.  The  area  of  the  cy- 
linder is  thus  divided  into  four  separate 
compartments,  1,  2,  3,  4  ;  there  being  two 
to  each  piston,  one  above  and  one  below, 
or  in  other  words,  one  chamber  on  each  side 
of  each  piston ;  so  that  a  single  engine  of  this 
combination  is  in  effect  the  &ame  as  a  pair 
of  engines  of  the  ordinary  construction. 
These  compartments  are  made  steam  tight 
by  means  of  metallic  packings,  I,  e,  e,  at  the 
parts  where  the  central  diaphragm,  £,  is  in- 
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The  patentees  add  the  following  gene 
rdl  observations : 


to  dispense  with  two  of  the  cranks  and  {he 
intermediate  shaft ;  that  is  to  say,  by  having 
Instead  of  an  engine  of  this  improved  two  distinct  cylinders  placed  as  in  common 
description  being  applied  to  the  propelling  engines,  and  attaching  the  lever  beams  to 
of  paddle-wheels  in  the  manner  which  has  ^be  midship  ends  of  the  piston  shafts,  G»G«, 
been  jnst  described,  it  may  be  so  appUed  as      and  by  makmg  the  connecting  rods  to  work 

Fig.  4. 


on  a  bent  crank  pin  attached  to  the  two 
paddle  shaft  cranks. 

When  employed  to  work  a  screw  propel- 
ler, (for  which  this  engine  is  eqnally  well 
adapted,)  the  power  may  be  oommnnicated 
diteet  to  the  propeller  lAaft  without  the 


intervention  of  a  second  motion ;  and  as  the 
pistons  of  the  engine  are  in  a  state  of  con* 
stant  eqnilibriam,  there  can  be  no  jerking ; 
which  is  a  great  advantage  where  a  screw  ii 
reqnired  to  be  worked  at  a  high  velocity. 
In  every  case  this  form  of  engine  admits 
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of  a  great  power  being  placed  in  a  snoall 
space ;  and  on  board  large  vetaels  the 
whole  of  the  engines  and  machmery  can  be 
placed  under  the  water  line. 

A  further  advantage,  peculiar  (we  believe) 
to  this  engine,  is,  that  it  admits  of  the  stroke 
being  lengthened  or  shortened  at  pleasure. 
All  that  is  requisite  for  this  purpose  is,  that 
corresponding  slot  holes  should  be  made  in 
the  beam  attached  to  the  piston  rod,  and  in 
the  crank ;  by  sliding  the  crank  pins  into 
these  slot  holes,  and  securing  them  by  means 
of  screws  or  keys,  the  leverage  may  be  made 
either  more  or  less,  as  may  be  required , 
while  the  piston  is  travelling  the  same  dis- 
tance. 

And  although  we  have  hitherto  spoken  of 
tlui  engine  as  applied  to  marine  purposes 
only,  yet  in  point  of  fact  it  is  applicable  to 
all  purposes  to  which  steam  engines  can  be 
adopted,  both  on  water  and  on  land,  and 
whether  locomotiye  or  stationary. 

The  patentees  then  proceed  to  show 
how  an  engine  of  this  description  may 
be  applied  to  a  railway  locomotive : 

In  uiis  arrangement  the  plan  before  de- 
scribed is  adopted  of  having  corresponding 
slot  holes  in  the  beam  and  in  the  crank,  into 
which  the  crank  pins  may  be  slid  and  secured, 
and  the  stroke  lengthened  or  shortened  at 
pleasure. 

Following  the  description  of  this  semi- 
rotary  engine,  is  one  of  an  improved 
arrangement  of  the  parts  of  the  well- 
known  double- cylinder  engine  of  Messrs. 
Maudslay  and  Co.  Fig.  3  is  a  sectional 
elevation,  and  fig.  4  a  plan  of  a  pair  of 
engines  as  thus  improved  in  arrange- 
ment, adapted  to  screw  propulsion : 

A^A^  are  the  cylinders,  which,  as  usual, 
are  four  in  number  ;  but  instead  of  being,  as 
usual,  circular,  they  are  made  rectangular, 
as  indicated  by  the  dotted  lines  in  the  plan. 
(Properly  speaking,  they  can  no  longer  be 
called  cylinders,  but  we  adhere  to  this  term 
for  the  sake  of  convenience,  as  being  that 
which  is  ordinarily  used  to  designate  the 
vessel  or  chamber  in  which  the  steam 
is  worked.)  BB,  are  the  pistons,  which 
are  of  a  form  corresponding  to  the  rect- 
angular shape  of  the  steam  cylinders,  hav- 
ing straight  pieces  of  metallic  packing, 
adf  to  prevent  the  escape  of  steam  from  the 
one  side  to  the  other.  By  giving  this  rec- 
tangular form  to  the  steam  cylinders  and 
pistons,  we  are  enabled  to  put  engines  of 
greater  power  in  less  space  than  when  cylin- 
ders and  pistons  of  the  usual  form  are 
employed. 

To  each  piston  there  are  two  piston  rods, 
CC,  which  are  connected  to  a  short  cross 


head,  D.  The  cross  heads,  DD,  of  the  two 
opposite  cylinders,  A  A,  are  connected  by 
another  cross  head,  E,  from  which  the  power 
is  transmitted  to  the  propeller  shaft,  F,  by 
the  connecting  rod,  G.  The  cylinders,  A>  A*, 
have  similar  parts  and  connections  by  which 
the  power  is  transmitted  from  them  to  the 
propeller  shaft.  The  steam  valves  of  these 
engines  may  be  of  any  convenient  sort.  In 
the  figures  they  are  represented  as  fitted 
with  the  common  slide ;  but  as  this  forms  no 
part  of  our  invention,  and  the  manner  of 
working  it  is  well  understood,  we  need  only 
observe  that  the  valves  belonging  to  the 
corresponding  pairs  of  cylinders  must  be  so 
set  and  connected  as  to  act  simultaneously 
in  opening  and  closing  the  respective  ports. 
The  specification  concludes  with  the 
following  description  of  a  lubricator  for. 
steam  engines,  which  is  a  great  improve- 
ment on  most  of  those  in  ordinary  use. 
A  sectional  elevation  of  the  instrument 
is  given  in  fig.  5  : 

Fig.  5. 


A,  is  the  reservoir  for  the-oil ;  B,  a  hol- 
low tube  or  barrel,  made  in  one  piece  with 
the  body.  A,  of  the  vessel.  The  lower  end 
forms  a  screw,  C,  by  which  it  is  fixed  upon 
the  brass  or  cover  of  the  journal,  or  other 
part  to  be  oiled.  D,  is  a  hollow  plug,  which 
is  ground  into  the  barrel,  B,  sufficiently 
tight  to  prevent  the  escape  of  oil  between 
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them  at  their  lower  end,  except  when  the 
holes,  a  and  b,  are  brought  opposite  each 
other.  E,  is  a  thread  of  cotton,  which  is 
passed  through  ^les  cut  in  the  barrel  and 
ploj^  and  serves  to  convey  the  oil  from  the 
reservoir.  A,  into  the  interior  of  the  ping, 
D.  When  it  is  necessary  to  stop  the  action 
and  prevent  the  flow  of  oil — as  when  the 
machinery  is  at  rest — the  handle  of  the  ping 
18  turned,  which  causes  the  openings,  a  and 
b,  to  be  removed  from  opposite  each  other, 
BO  that  no  escape  of  oil  can  take  place  out 
of  the  apparatus.  The  flow  of  oil,  however, 
continues  from  the  interior  of  the  plug  until 
the  oil  stands  at  the  same  level  with  tiiat  in 
the  reservoir,  A.  The  portion  of  oil  thus 
collected  in  the  interior  of  the  plug  serves  to 
supply  the  requisite  quantity  which  is  neces- 
sary for  the  journal  or  other  moving  part  of 
the  engine  upon  first  starting. 

HOW  TO   PEODUCB   FIKB   COFFEE   BY 
FTLTEATION. 


Sir, — However  perfect  in  principle 
Mr.  Waller's  coffee-pot,  in  No.  1266,  p. 
478,  may  "be,  I  am  inclined  to  think 
general  users  will  not  like  to  be  troubled 
with  cock  plugs,  stop  cocks,  valves,  and 
Ups. 

Accept  from  an  old  correspondent  the 
following  simple  mode  of  producing  fine 
coffee  by  filtration,  the  invention  of 
which  was  the  result  of  necessitous  re- 
flection, as  by  reason  of  the  usual  metal 
strainers  being  only  pierced  with  smooth 
holes  at  the  bottom  the  holes  became 
clogged  by  the  coffee  powder  lying  on 
them,  and  the  liquid  would  never  flow 
freely : 

Take  any  suitably  made  coffeepot,' 
and  put  therein  a 'metal  strainer.  A, 
pierced  not  only  at  the  bottom  but  a 
little  way  up  the  sides,  yet  so  as  always 
to  be  covered  with  coffee  powder.  It  is 
essential  to  the  invention,  that  the  burr 
of  these  holes  be  left  on^  like  those  of  a 
nutmeg-grater,  and  be  in  the  inside ;  for 


the  following  reason  ;  that  each  hole  being 
a  pierced  cone,  any  powder  that  lodges 
in  or  near  the  hole  will,  on  being  agi- 
tated, slide  away  and  leave  the  hole  free. 
To  pour  well,  the  top  of  the  spout 
must  not  be  higher  than  the  middle  of 
the  strainer,  which  must  be  large  enough 
for  the  quantity  wanted  at  one  mashing. 
Put  coffee  in  the  strainer,  fill  it  with 
water,  and,  if  the  strainer  be  correctly 
made,  it  will  be  found  that  little  or  no 
filtration  takes  place, — ^leave  it  thus  to 
mash  for  a  minute,  or  as  long  as  you 

{>1ea8e  ;  when  you  want  to  use  the  liquid 
ift  the  strainer  a  little  and  let  it  fall,  or 
smack  down  the  lid — the  shock  will  clear 
the  holes,  and  all  the  liquid  will  imme- 
diately pass  as  fine  as  wine :  fill  up  again 
as  required. 

I  remain.  Sir, 
Your  most  obebedient  servant, 

J.  H.  Cliye. 
4,  Atkinson-place,  Brixton, 
Dec.  20.  1847. 


DR.  atre's  patent  M ANUEB-MANCFAC- 
TTTEINO  PE0CB8S  AND  APPAEATUS. 

The  patent  of  Dr.  Ayre  (dated  April 
20,  1837)  is  for  the  invention  of  "  Cer- 
tain plans  and  improvements  in  prepar- 
ing putrescent  organic  matters,  such  as 
night-soil,  the  matter  in  suspension  in 
the  water  of  sewers,  and  other  similar 
matters  for  the  purpose  of  manure,  or 
for  other  purposes,  and  for  apparatus  for 
the  same." 

The  invention  consbts  of  two  parts— a 
process,  and  an  apparatus  for  perform- 
ing that  process — each  of  which  we  shall 
describe  separately. 

First,  as  to  the  process — It  consists  in 
causing  the  cessation  of  the  putrefactive 
fermentation,  and  drying  the  night-soil  or 
other  putrescent  matter  by  the  application 
of  a  heat  short  of  that  by  which  organic 
matters  are  usually  decomposed,  and  at  the 
same  time  causing  the  gaseous  products 
of  putrefaction  disengaged  by  heat,  or  some 
of  them,  to  be  absorbed,  destroyed,  or 
decomposed  in  the  manner  afterwards  de- 
scribed. In  order  to  dry  the  putrescent 
matters,  they  are  introduced,  either  alone  or 
mixed  with  any  other  substanee  with  which 
it  may  be  thought  proper  to  combine  them, 
into  a  covered  chamber  or  oven  constructed 
in  the  manner  to  be  presently  described,  and 
heat  applied  in  any  convenient  manner — 
care  being  taken  that  the  heat  shall  not  be 
sufficiently  strong  to  decompose  or  destroy 
the  organic  matters,  which  wiU  be  usually 
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below  490"  Fab.  The  heat  is  continued 
until  the  putrescent  matters  are  well  dried, 
after  which  they  are  removed  from  the 
chamber. 

The  drying  oven  or  rhamber  has  an  open- 
ing at  one  end,  to  allow  the  entrance  of 
atmospheric  air,  and  at  the  other,  a  pipe  or 
flue  for  carrying  off  the  steam  and  gaseous 
products  of  putrefaction.  The  steam  and 
gaseous  products  of  putrefaction,  mixed  with 
atmospheric  air,  pass  through  this  pipe  to 
another  chamber  containing  a  liquid  acid,  the 
chamber  being  so  arranged  as  to  permit  a 
large  surface  of  the  acid  to  be  exposed, 
vhich  absorbs  the  ammonia.  If  the  air, 
after  passing  through  this  chamber*  should 
still  be  too  much  charged  with  steam,  or  if 
it  be  desirable  to  free  it  from  the  steam,  the 
air  is  caused  to  pass  through  a  refrigerator, 
or  any  other  suitable  contrivance  for  con- 
densing the  steam ;  and  finally  the  air,  still 


charged  with  some  of  the  gaseous  products 
of  putrefaction,  is  passed  through  a  fire,  or 
through  or  over  the  surface  of  burning  fuel 
of  any  description,  in  order  to  decompose 
the  gaseous  compounds  of  hydrogen  or  other 
gaseous  products  with  which  the  air  may 
still  be  charged  ;  and  thus  prevent  the  escape 
of  noxious  effluvia.  Those  parts  of  the  pro- 
cess which  relate  to  the  absorption  of  the 
ammonia  or  the  condensation  of  the  aqueoua 
vapour  may  be  omitted,  the  air  containing 
the  gaseous  product!  of  putrefaction  being, 
however,  in  all  cases  passed  through  a  fire, 
83  before  described.  The  process  m^y  be 
performed  in  any  chambers,  vessels,  aqd 
apparatus  convenient  for  the  purpose ;  l^ut 
the  patentee  prefers  that  described  as  the 
second  part  of  his  invention,  and  which  will 
be  easily  comprehended  by  preference  to  the 
subjoined  engraving. 


A,  is  a  covered  vessel,  heated  by  the 
steam  pipes  marked  J,  or  in  any  other  con- 
venient manner,  on  the  floor  of  ^blch  the 
putrescent  matters,  a  a  a,  are  to  be  placed. 
The  chamber  has  an  opening,  K,  by  which 
air  may  enter  the  chamber,  and  passing 
ovef  the  surface  of  the  heated  putrescent 
matters,  carry  away  with  it  the  gaseous 
matters  driven  off  by  the  heat.  At  the  op- 
posite end,  or  side,  of  the  chamber,  is 
another  opening,  and  a  pipe  or  flue,  B,  for 
conducting  the  air  charged  with  the  gaseoLs 
products  of  the  putrescent  matters  to  the 
chamber,  or  vessel,  C,  containing  a  liquid 
acid,  with  which  the  ammonia  driven  off 
from  the  putrescent  mattery  combines.  This 
chamber  is  so  constructed  as  to  cause  the 
acid,  when  poured  into  it,  to  Spread  over  a 
lai;ge  surface,  which  is  to  be  exposed  to.  the 
current  of  air  passing  through  the  chamber. 
The  surface  of  the  acid  may  be  increased ,  if 
dfiiirable,  by  ooastructiDg  the  cbjuq;^b9r,  C, 


with  shelves  having  shallow  troughs  upon 
them,  into  which  the  liquid  acid  may  be 
poured.  The  acid  will  absorb  and  combine 
with  the  greater  portion  of  the  ammonia 
disengaged  from  the  putrescent  matters, 
and  the  air,  still  charged  with  steam  and 
other  product!  of  the  putrescent  matters, 
is  ponducted  by  the  pipe  or  tifbe,  B^  B" 
a^4  B^i  to  the  ash-pit,  f,  of  the  furnace, 
E.  The  horizontal  part  of  the  tube,  B?« 
passes  through  a  tank,  or  reservoir  of  cold 
water,  DDDD,  in  order  th^it  as  much  ,of 
the  steam  as  practicable  may  be  condensed 
before  the  air  comes  to  the  fire.  The  liquid 
condensed  in  the  pipe,  B",  passes  through 
the  pipe,  L,  and  falls  into  a  reservoir  placed 
to  receive  it.  The  aqueous  vapour  may  be 
condensed  by  any  other  form  of  refrigerator. 
The  ash-pit,  F,  of  the  furnace  is  made  air- 
tight, or  nearly  so,  in  order  that  the  air 
necessary  for  supporting  the  combustion  of 
the   fuel  in   the    fnmace  mtj  b«  drawn 
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tbiBBgli  tbe  orifiet,  K .  throagb  tb«  obambere, 
A  tii4  C,  Md  along  thc.pipot  to  the  aah-pit 
of  t|ie  furnace.  The  air  so  drawn  in  will 
fife  throogh  the  fire,  the  heat  of  which  will 
decompose  the  remaining  gaseous  producti 
of  putrefaction  which  are  capable  of  being 
hurned,  and  the  residue  {}(  any)  will  pass 
upwards  with  the  smoke  and  gaseous  pro- 
di^cts  of  combuition  through  the  chimney,  G, 
of  the  furnace.  Above  the  furnace  is  placed 
the  aream  boiler,  H,  from  which  the  tube, 
I,  conveys  steam  to  the  pipes  mailced  J,  by 
which  the  chamber,  A,  is  heated ;  the  fur- 
nace, E,  thus  answering  the  double  purpose 
of  heatiDg  the  putresoent  matters  in  the 
ohanUier,  A,  and  decom-posiog  the  «nab- 
eorbed  aniTuiieondensed  gaseoos  products  of 
pntrefaetion.  The  add  condensing  chain, 
ber,  and  the  refrigerator  for  condenaiog  the 
steam,  may  be  emitted  at  will ;  the  air  from 
the  chamber,  A,  being,  when  both  are  omit- 
ted, conveyed  unchanged,  or  nearly  so,  to 
the  ash-pit  of  the  furnaoet 

The  patentee  claims,  firstly,  tlie 
mode  of  preparing  putrescent  matters  by 
drying  the  same,  and  causing  the  gase- 
ous products  to  be  burned  or  destroyed, 
as  above  described ;  either  with  or  with* 
out  causing  any  portion  of  such  vapours, 
orjgaseous  products,  to  be  condensed  or 
combined. 

And,  secondly f  the  apparatus  before 
described  for  preparing  such  putrescent 
matters. 

The  theory  of  Dr.  Ayre's  process  is 
plain  enough,  and  his  application  of  it 
sensible  and  judicious,  Putrcfaciion  es- 
sentiallj  consists  in  the  decomposition  of 
complex  animal  substances  into  simpler 
chemical  compounds.  The  elemenury 
substances  contained  in  animal  matters 
are  carbop,  hydrogen,  nitrogen,  oxy- 
gen, sulphur,  phosphorus,  and  pertain 
mineral  compounds,  which  take  no  part 
in  (he  process  of  putrefaction.  When 
an  animal  substance  oontaining  all  these 
elemeptary  bodies  putrefies,  the  carbon 
i^ni^ps  with  oxygen,  forming  oarbonie 
Hid,  and  with  bytlrogen,  forming  car-* 
l^ure^terf  hydrogen  \  the  nitrogen  unites 
vUh  the  hydrogen  to  form  ammonia; 
the  sulphur  and  phosphorus  combine 
with  the  hydrogen,  forming  sulphuretted 
hydrogen,  which  again  unites  with  the 
gmmpnia  and  produces  hydrosulnhuret  of 
ammouia,  to  the  tappur  of  which  the 
nauseous  odour  Is  in  great  measure 
owing[,  At  the  sam^  time,  some  volatile 
organic  matters  are  produced  which  con* 
tribftt^  tQ  ^  offensive  odours.    The 


gsses  and  vapours  disengaged  during  th^ 
drying  of  the  night  soilare  carburetted 
and  sulphuretted  hydrogen,  hydrosul- 
phuret  of  ammonia,  and  carbonic  acid. 
W  ith  the  exception  of  the  hydroeulphuret 
of  ammonia,  the  gases  contained  in 
night  soil  exist  only  in  very  small  pre* 
portions,  and  are  disengaged  almost  as 
soon  as  formed.    ^ 

All  these  gases  and  vapours,  with 
the  exception  of  carbonic  acid,  are  eom-r 
bustiblc,  and  suffer  complete  deconiposi* 
tion  when  passed  over  an  incoudiscent 
surface,  or  through  a  fire,  or  when  ex- 
posed to  strong  heat  after  beine  mixed 
with  atmospheric  air.  The  carburetted 
hydrogen,  produces  by  its  combination 
with  oxygen,  carbonic  acid,  and  water  | 
the  ammonia  frees  nitrogen  and  water ; 
the  sulphuretted  hydrogen,  sulphurous 
acid  and  water ;  and  the  phosphuretted 
hydrogen  (if  present)  phosphoric  acid 
and  water.  Any  volatile  animal  matters 
are  also  destroyed  by  heat,  and  resolved 
into  the  ordinary  products  of  combus- 
tion. Consequently,  by  passing  these 
volatile  products  of  putrefaction  Uirough 
a  fire,  the  whole  of  tnem  are  decomposed 
and  converted  into  the  inoccuous  andin- 
ofifensive  products  of  combustion. 

The  causes  which  have  prevented 
the  immediate  use  of  night  soil  at 
a  manure,  are  that  it  is  a  bulky 
heavy  matter,  of  a  most  ofiensive  cha- 
racter, containing  a  large  quantity  of 
hydrosulphuret  of  ammonia,  which  is 
prejudicial  to  vegetation.  The  diffi- 
culty of  transporting  this  valuable  ma- 
nure, and  the  length  of  time  reouired  to 
render  it  fit  for  application  to  the  land, 
have  caused  it  to  be  accumulated  at  short 
distances  from  our  large  towns,  spread 
out  on  the  ground,  and  occasionally 
turned  over  until  partially  dry ;  at  times 
it  is  incorporated  with  other  manures. 
and  thus  sent  into  the  country.  But 
the  hnlk  and  weight,  as  well  as  the 
offensive  odour,  prevent  it  from  being 
sent  into  remote  plaees  where  numure 
is  most  required.  By  Dr.  Ayre's  pro- 
cess the  putrescent  matter  is  reduced  to 
comparatively  small  weight  without  any 
dimmution  of  its  fertilising  principles, 
since  the  ammonia  drawn  off  by  heat  is 
again  collected  and  employed  to  augment 
the  properties  of  the  manure. 

We  are  informed  by  the  patentee  that 
the  night  soil  dried  in  the  manner  just 
deseribed  is  only  inferior  to  the  boat 
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gnano  in  its  fertilitiiig  properties ;  and 
ttiat  it  is  much  superior  to  a  great  part 
of  the  guano  in  the  Engliah  market. 
The  analyses  of  this  dried  night  soil  have 
not  yet  neen  completed;  but  sufficient 
has  heen  done  to  demonstrate  the  value 
of  the  manure.  The  dried  night  soil 
contains  from  8  to  10  per  cent,  of  nitro- 
gen. The  ashes  of  the  manure  amount 
to  about  25  per  cent. ;  they  contain  15 
per  cent  of  alterative  salts — ^phosphates 
and  sulphates  of  potass  and  soda,  and 
chloride  of  sodium,  and  55  per  cent,  of 
phosphates;  the  remainder  consisting 
chiefly  of  sand  and  earthy  matters. 

We  look  upon  this  invention  as  a  valu- 
able addition  to  the  means  we  possess  of 
converting  the  noxious  accumulations  of 
animal  matter  in  our  large  towns  into  the 
means  of  increasing  the  production  of 
food ;  at  one  and  the  same  time  improv- 
ing the  sanatory  condition  of  our  towns, 
and  augmenting  the  material  resources 
of  the  country. 


IMP&OVXD  MODS  OF  TEUSSIMO  I  AON 
GIRDSaS. 

Sir, — In  a  previous  communication  on 
this  subject,  I  alluded  to  the  experiments 
of  Mr.  Cubitt  in  corroboration  of  some 
previous  remarks  I  had  made  in  your 
Journal. 

The  cause  of  the  results  there  shown 
maybe  graphically  explained  by  refer- 
ence to  the  accompanying  diagrams, 
figs.  1  and  2.  Fig.  1  is  a  girder  trussed 
in  the  ordinary  way,  and  fig.  2  the  same, 
deflected?  by  a  load.  From  the  point, 
£,  in  both  figures,  three  bars,  £H,  £A, 
and  EG,  proceed,  the  upper  ends  of 
which  are  attached  to  the  girder,  at  the 
points  H  A,  and  at  the  point,  G,  to  a 
supposed  extension  of  the  girder,  for  the 
purpose  of  aflbrding  a  connection  to  the 
trQSs]at^that  point. 

By  comparing  the  lines,  £H,  £A,  and 
EG,  (fig.  2,)  with  the  corresponding 
ones  in  fig.  1^  it  will  be  seen  that  £H  is 
considerably  extended,  EA  slightly  so, 
while  EG  is  greatly  diminished  in  length. 
The  reason  is  obvious,  for  in  conse- 
quence of  the  material  below  the  neutral 
axis,  ab,  being  extended,  the  point,  U, 
recedes  from  the  point,  £ ;  but  above  the 
neutral  axis,  where  the  line,  AB,  is  com- 
pressed, the  points  A  and  C  are  brought 
more  vertical  with  respect  to  £,  and 
therefore  lessen  the  distance ;  and  hence 


the  tension  in  the  oblique  bar  is  lessened 
as  the  upper  point  of  attachment  recedes 
from  a,  until  it  becomes  equal  to  sero. 
After  which  the  oblique  bar  has  to  resist 
a  compressive  force — as  is  evident  by 
shortening  the  distance,  £6. 

The  girder,  ABCD,  (fig.  1,)  as  before 
stated,  is  of  cast  iron,  of  rectangular  sec- 
tion, trussed  in  the  ordinary  way  with  the 
tensile  truss,  AEEB. 

Fig.  2,  is  the  same  girder  deflected  by 
extraneous  pressure  to  the  breaking 
point. 

The  vertical  scale  of  these  diagrams 
is  ffreater  than  the  horisontid  sciue,  in 
order  that  the  mode  of  action  may  be 
more  clearly  explained  and  more  easily 
understood. 

The  dotted  line,  a5,  is  the  neutral  line, 
or  axis  of  the  beam,  above  which  all  the 
material  is  compressed,  while  all  below 
it  resists  the  eflects  of  the  weight  by 
tension. 

A  weight  placed  upon  the  girder,  fig.  1, 
will,  by  extending  the  lower  and  com- 
pressing the  upper  fibres,  cause  the 
girder  to  assume  the  form  fig.  2.  A 
part  of  the  tension  of  the  lower  fibres  is 
conveyed  to  the  truss  bv  means  of  the 
pieces,  IE  and  KF,  whicn  are  cast  to  the 
girder ;  and  if  the  bars,  AEFB,  be  mea- 
sured  in  figs.  1  and  2,  it  will  be  found 
that  those  in  fie.  2  are,  as  before  stated, 
somewhat  lengtnened,  and  therefore  re- 
sist a  tension  proportional  to  thje  in- 
creased length.  But  whatever  be  the 
amount  of  tension  that  exists  In  the 
horizontal  bar,  EF,  it  is  reacted  from 
the  point  A  and  B,  increasing  the  com- 
pression in  the  line,  AB,  exactly  as 
much,  as  it  relieves  the  tension  from  the 
line  CD. 

The  effect  of  this  compression  is  ex- 
hibited in  fig.  2,  where  the  points  A  and 
B  are  removed  from  the  positions  they 
would  have  occupied  if  the  truss  had 
not  been  applied  to  the  point  A  and  B. 
The  spaces  between  AB  (fig.  1,)  and  AB 
(fig.  2,)  show  the  increased  compression 
in  the  upper  part  of  the  girder  conse- 
quent upon  the  use  of  the  truss. 

Hence,  since  the  force  that  is  deducted 
from  the  side  of  the  neutral  line  is  added 
to  the  other,  it  follows  that  little  or  no 
increase  of  power  could  arise  from  truss- 
ing a  girder ;  as  fig.  1,  and  all  experi- 
ments that  have  been  made  prove  this  to 
be  the  case. 

The  modulus  of  elasiioity  is  twice  as 
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gt^i  for  east  iron  as  it  is  for  wrought ; 
it  therefore  follows  that  wrought  iron 
will  extend  as  much  again  as  cast  iron 
will,  under  similar  forces.  It  is  therefore 
impossible  that  the  truss  and  girder  in  the 
oroinary  application  can  be  strained  pro- 
Fig. 


portionably — ^thewrought-iron  truss  hav- 
ing only  half  the  strain  to  resist  which  the 
cast  girder  has. 

.  There  are,  therefore,  two  diflSculties 
to  overcome,  in  order  effectually  to  apply 
the  truss  to  the  cast  girder.    First,  to 


Fig.  2. 


Fig.  3. 


Rg,  4. 


prevent  the  prejudicial  compression  in 
the  line,  AB,  which  I  have  shown  above 
weakens  the  girder  to  the  extent  of  such 
compression;  and,  second,  to  allow  for 
the  difference  in  the  elasticity  between 
the  cast  and  wrought  iron. 


The  first  of  these  difficulties  I  propose 
to  overcome  bv  attaching  the  upper  end 
of  the  tension-bars  to  the  girder,  either  at 
or  rather  below  the  neutral  axis.  In  figs. 
3  and  4,  it  is  connected  at  the  neutnl 
axis  at  the  points  a  and  b. 
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Tha  effeet  of  this  is  to  bring  the  com* 
pres8ive  reaction  of  the  truBB  to  the  neu- 
tral part  of  the  beam ;  i^'hieh  is  useless  as 
far  as  transverse  strength  is  concerned, 
but  may  be  advantageously  employed  in 
resisting  that  pressure  which,  if  applied 
above  the  line  ab^  would  prejudice  the 
strength  of  the  girder.  By  connecting 
the  tension-bars  at  these  points,  there- 
fore, instead  of  at  the  points  A  and  B, 
(figs.  1  and  2,)  the  girder  is  increased  in 
strength  by  the  truss  very  nearly  as 
much  as  is  due  to  the  tension  in  the  bar, 
EF. 

To  accommodate  the  structure  to  the 
difference  in  the  elasticity  in  the  wrought 
and  cast  iron,  I  proceed  thus : — Let  the 
girder  be  curved  upwards  so  much  that 
when  loaded  the  deflection  caused  by 
the  load  shall  bring  it  to  a  horizontal 
position,  as  fig.  3,  which  shows  the  form 
of  girder  before  the  weight  is  applied, 
and  fig.  4,  which  is  the  same  girder 
loaded.  Divide  the  space,  IK,  into  any 
number  of  equal  parts— 11,  12,  &c.,  &c., 
and  let  the  pieces  1,  2,  3,  4,  5,  be  cast 
to  the  girder,  so  as  just  to  touch  the 
horizontal  bar,  EF.  The  consequence 
will  be,  when  the  beam  is  brought  to  a 
horizontal  position  by  the  application  of 
the  ♦weight,  that,  independent  of  the 
points  ab  and  IK  being  further  apart 
because  of  the  extension  of  the  cast  iron, 
and  the  curve  becoming  a  horizontal  line, 
the  pieces  1,  2,  3,  4,  5,  pressing  upon 
that  part  of  the  truss,  EF,  will  give  it  a 
downward  curve  eq'jal  to  the  upward 
natural  curve  given  to  the  girder.  And 
hence  the  tension-bars  are  increased  in 
length  in  a  greater  proportion  than  the 
lower  part  of  the  beam,  CD,  that  is,  thus 
arranges  itself  to  the  difference  of  elas- 
ticity between  it  and  the  material  com- 
posing the  girder. 

By  the  adoption  of  these  arrangements, 
the  full  strength  of  the  truss  may  be 
made  available  to  support  the  structure. 

Believing  the  above  considerations  are 
new,  and  of  considerable  importance,  I 
beg  to  forward  them  to  you  for  publica- 
tion. 

I  am,  Sir,  yours,  &c., 

William  Dredge. 

10,  Norfolk-street,  Strand, 
Dec.  22,  184r. 


CAMBRIDOB  MATHSMATICS. 

ttr, — A  short  tiaia  ag^  there  appeared  in 
yonr  Magazine  $  leview  U  Mr«  Potts'  Ap- 


pendix te  his  Suelid.    IntersuntM  wilh 

this,  were  some  stiingeBt  obsarvatioDa  on 
the  fttate  of  geometrical  learniog  at  Can- 
bridge.  The  first  of  these  matters  I  shall 
leave  untouched,  especially  as  I  fully  coacur 
in  the  encomiums  bestowed  on  Mr.  Potts. 
But,  although  I  am  myself  an  ardent  disci- 
ple of  the  pare  geometry  school,  I  am 
compelled  to  dispute  many  of  the  positions 
assumed  on  this  head  in  the  article  in  ques- 
tion, and  more  largely  set  forth,  doubtless 
by  the  same  hand,  in  the  Number  for  last 
week. 

In  the  first  place,  then,  your  reviewer 
seems  to  forget  that  the  chief,  avowed,  and 
immediate  object  of  Cambridge  education  is 
not  simply  Uie  production  of  mathemati- 
cians, denoting  by  that  term  those  versed  in 
physics,  symbolical  analysis,  or  pure  geo- 
metry; It  were  vain  to  look  for  such  a 
result  from  the  three  years'  study  of  youths 
not  matured  in  age,  and  compelled  to  devote 
much  of  that  time  to  the  other  departments 
of  knowledge.  Cambridge  affords  a  mental 
gymnasium,  where  those  who  desire  to  teat 
their  powers  may  do  so  >  many  struggles 
in  various  sorts  of  mental  competition, 
and  in  a  field  crowded  by  hosts  of  eager 
combatants.  The  body,  if  trained  only  by 
exclusive  exercise  in  the  heated  atmosphere 
of  a  gymnasium,  will  not  be  rendered  power- 
ful for  the  duties  of  every-day  life.  No 
wonder,  then,  if  many  are  so  overstrained  by 
the  forced  mental  development  of  a  univer- 
sity education  as  to  become  inert  after  the 
struggle  for  a  degree,  and  perhaps  disgusted 
with  the  whole  process  of  obtaining  it.  But 
your  reviewer  does  not  seem  to  me  to  give 
due  credit  to  the  continued  endeavours  of 
the  University  to  remedy  such  evils.  His 
description  of  the  Senate-house  papers  sur- 
prises me ;  and  I  must  say,  that  if  papers 
such  as  he  describes  are  lauded  in  Cambridge 
in  proportion  to  their  novel  aggregations  of 
difficulties,  the  commendation  comes  not 
from  those  whose' praise  is  valued.  Indeed, 
the  cleverest  examiners  are  well  known  as 
those  from  whom  is  expected  the  easiest 
style  of  questions  ;  and  I  appeal  to  the  last 
ten  years  for  evidence  of  niarked  improve- 
ment In  the  simplicity  of  the  questions,  the 
elegance  of  the  problems,  and  the  practical 
tendency  of  the  book- work  papers.  Again ; 
as  to  the  abandonment  at  Cambridge  of  the 
study  of  the  piire  geometry,  we  could  not  but 
expect  such  to  be  the  case  under  existing 
circumstances.  The  Greek  geometry  is  un- 
doubtedly by  its  aocnraey,  and,  I  may  say« 
by  tha  tangible  instmrnoDto  it  nses,  as  writ 
as  by  the  results  being  ever  patent  to  the 
mind— 'the  most  ooUe  huidnaid  of  clear 
thinking  and  rigid  raasoning,  Bmt,  Sir, 
when  your  reviewer  asserta  that  the  a«tnaA 
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process  of  solution  or  of  proof  is  eten  gene- 
rally facilitated  by  this  engina,  I  mutt  beg 
to  differ  from  him,  and  in  doing  so  to  em- 
ploy in  the  handling  of  a  problem  or  theo- 
rem those  means  which  to  me  are  the  most 
potent  for  its  explication.  To  come  some- 
what more  to  particulars — Are  we  to  impugn 
a  result  because  it  tells  of  cases  to  which 
we  cannot  find  an  application  ?  Are  we  to 
condemn  a  solution  because  to  the  ordinary 
result  furnished  by  geometry  is  added  a 
number  of  complicated  particulars,  some  of 
which  are  doubtless  yet  inexplicable,  but 
many  of  which,  beautiful  and  instructiTe, 
could  never  have  been  filtered  turough  the 
line  and  circle?  Can  geometry  help  no 
more  than  algebra  to  the  true  apprehension 
of  physical  relations  ?  How  are  force  and 
velocity  denoted  even  by  Newton  in  his 
geometry  ? — Or  is  even  his  limit  more  satis- 
factory than  the  sum  of  an  infinite  series  ? 
The  fact  is,  Sir,  that  the  time  given  to 
science  in  Cambridge  is  far  too  short  io 
allow  of  much  being  learned ;  but  surely 
when  but  a  hurried  glimpse  can  be  taken 
of  the  structure  of  mathematics,  transversals 
should  yield  to  integration,  and  radical  axes 
give  way  to  conjugate  lore.  In  the  Dublin 
University,  where  the  students  are  generally 
three  years  younger  than  those  in  CambridgOt 
much  of  the  initiatory  time  is  devoted  to 
pure  geometry,  but  it  is  uniTersaUy  fooad 
that  on  the  removal  of  the  immediate  pres- 
sure winch  compels  them  to  solve  questions 
by  geometry,  Euclid  is  driven  out  of  the 
field  by  xyz.  Your  reviewer  writes  as 
though  the  puzzling  intricacy  involved  in 
many  geometrical  problems  were  really  of 
advantage  in  tcacUng  the  student  how  to 
think.  Now  it  appears  to  me  that  the 
thought  most  required  for  strengthening  the 
mhid  ia  that  whieh  ia  employed  in  the  logi- 
cal sequence  of  prooesies,  not  on  the  simul- 
twieotta  appreheaaiom  af  complicated  con- 
structions. 

But  the  most  serious  charge  I  brin^ 
against  the  articles  I  am  considering — 
and  I  keep  it  for  the  last— is  that  wl^ch 
upbraids  the  Cartesian  geometry,  because  it 
la  after  all  founded  on  the  ancient  system, 
making  it  therefore  a  cause  of  blame  that 
its  founders  should  not  have  entirely  dis- 
carded farmer  science.  Why,  Sir,  we  might 
im  algebraic  geometry  adopt  what  aymlK^ls 
for  a  given  condition  of  lines  and  what 
interpretation  of  given  symbols  suited  our 
fancy,  provided  that  no  two  dicta  were 
opposed  to  or  Inoonslsteot  with  each  other, 
tiius  your  reviewer  is  mistaken  when  he 
asserts  that  the  explanation  of  the  sign  •— 
bad  to  be  sought  for  In  geometry.  On  the 
contrary,  it  was  assigned  to  a  certain  condi- 


tion, and  might  have  been  given  to  a  totally 
different  one,  say  to  the  condition  that  a 
right  line— X  shall  be  mensured  in  a  direction 
perpendicular  to  the  right  line  +  x.  No  alge- 
braist denies  the  truth  of  geometrical  prin- 
ciples, but  the  signification  he  gives  to  his 
own  symbols  m  initio  is  perfecUy  arbitrary 
— subject  to  the  exception  mentioned  above. 
Is  he  then  to  be  blamed  because  he  makes 
his  interpretation  agree  with  the  already 
established  conveniences  of  that  geometry 
which  his  opponent  so  strenuously  upholds  ? 
It  is  natural  that  after  long  confinement  to 
the  poles  and  polars  and  the  pure  geomefary, 
and  on  the  bursting  forth  of  the  Cartesian 
system,  the  tide  of  study  should  press  up 
this  new- opened  channel,  and  overfiow,  per- 
haps, and  leave  all  others  dry.  But  it  surely 
will  return,  and  that  equilibrium  must  be 
restored  which  each  department  of  science 
is  intended  to  maintain;  and  I  rejoice  to 
observe  that  there  is  at  Cambridge  a  strong 
reflnx  in  this  direction,  evident  of  late  years 
by  its  action,  and  the  ready  supply  of  books 
necessary  for  the  diffusion  or  geometrical 
knowledge  amongst  the  students. 

The  concluding  paragraph  of  the  article 
on  this  subject  Uut  week,  leads  me  to  hope 
that  you  will  allow  ma  to  speak  thus  boldly ; 
and  while  I  have  been  a  silent  spectator  of 
many  a  hard-fought  battle  on  the  ground  of 
sdeniSe  in  your  MagaziBet  and  have  wstohed 
the  impartial  laoUlties  supplied  to  both  par- 
tiest  I  am  induced  to  anticipate  that»  when 
reluctantly  stepping  into  the  arena  myself* 
the  same  indulgence  wUl  be  afforded  to 
Your  most  obedient  servant, 
± 

Temple,  l>cc.  20, 1847. 


TO  PREVENT  SOURXTESS  IN  MILK,  CRBAM» 
AND  BREAD. 

It  is  not  generally  known  that  the  sour- 
ness of  milk  and  cream  may  be  immediately 
corrected  by  the  addition  of  a  small  quan- 
tity of  the  common  carbonate  of  magnesia, 
in  powder.  Half  a  teaspoonful  (about  equal 
to  4  grains)  may  be  added  to  a  pint  of  milk 
or  eream,  if  only  slightly  sour--«  krger 
quantity  in  prc^rtion  to  the  degree  of  sour- 
ness. 

From  2  to  3  grains  may  be  added  to  every 
pound  of  flour  to  prevent  sourness  in  bread, 
so  injurious  to  some  constitutions. 

Carbonate  of  soda  is  sometimes  employed 
for  the  same  purpose,  but  it  communicates 
a  very  unpleasant  flavour  to  the  bread,  and 
in  the  case  of  milk  or  cream  is  worse  than 
the  disease. 
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roe's  sphericaloTAlvbd  hydraulic  ram. 

[Registered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    Freeman  Roe,  70,  Strand,  London, 
Hydraulic  Engineer,  Proprietor.]. 


The  above  figure  represents  a  valuable 
improvement  in  the  water-ram,  which 
has  been  just  made  by  Mr.  Roe,  the 
eminent  hydraulic  engineer.  A,  is  the 
air  vessel,  as  usual ;  B,  the  body,  upon 
which  the  air  vessel  and  the  pulse-valve, 
C,  are  fixed;  D,  the  air  vessel  valve. 
The  valves  (C,  D,)  bjth  of  the  air  ves- 
sel and  pulse-valve,  are  of  the  descrip- 
tion known  as  the  spherical  valve,  but 
possess  the  peculiarity  of  being  elastic  or 
flexible,  consisting  of  vulcanized  India- 
rubber  or  gutta  percha,  which  forms  an 


air  and  fluid -tight  obstruction  to  the 
return  of  the  fluid  after  having  passed 
through  the  valve  into  the  air  vessel. 
F,  is  the  supply-pipe,  which  is  composed 
of  several  lengths  of  piping,  joined  by 
passing  a  ring  of  vulcanized  caout- 
chouc or  gutta  percha  round  the  small 
end  of  one  pipe  and  inserting  it  into  the 
large  end  of  tne  next  preceding  length, 
(as  shown  at  H,)  and  eo  on  until  a  suffi- 
cient length  has  been  obtained.  The 
injection-pipe  is  joined  in  a  similar  man- 


lUPROVEMENT  IN  CIOAR-OABES. 


Sir, — Cigar-cases,  when  strong  enough 
to  protect  tneir  contents,  are  generally 
too  heavy  for  the  use  of  sportsmen,  or 
those  who  object  to  the  encumbrance  of 
unnecessary  weight.  I  think  that  a  cigar- 
case  made  upon  the  following  plan  would 
combine  strength  and  lightness,  and 
would,  besides,  be  very  compact,  cheap, 
and  durable.  If  it  be  desired  to  form  a 
case  to  hold  four  cigars,  we  may  take 
four  pieces  of  brass,  or  japanned  tin 
tubing,  and  solder  them  together  as 
in    the  sketch.     The   lower  ends   are 


to  be  closed,  and  a  wire  fixed  in  the 
middle  of  the  tubes.  T,  is  the  circular 
top,  which  has  a  circular  piece  cut  out, 
as  at  C.  This  cover  revolves  on  the 
wire,  and  being  riveted  on  rather  stiffly, 
will  retain  the  cigars  in  their  places  until 
it  be  so  turned  as  to  cause  C  to  corre- 
spond with  one  of  the  open  tubes. 

A  flat  piece  may  be  soldered  on  at  L, 
which  will  form  a  cavity  to  contain 
**  lights,"  and,  if  thought  requisite,  the 
opposite  cavity  may  to  filled  up  by  a 
catch-spring,  to  project  into  C,  and  thus 
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retain  the  cover  in  a  position  which  will 
close  the  whole  box. 

I  am,  Sir,  yours,  &c., 

John  MacGbbqob. 
London,  Dec.  27,  1847. 


THR  CAU8V8  AND  VFFECTS  OF  EXPLOSIONS 
IN  8TBAM  BNOINBS  INVB8TIOATED  ; 
AND  THIIB  BBgULT  FROM  AN  BXPLO- 
81VB  PRINCIPLE  DIFFERENT  FROM  THB 
FORCE  OF  BLA8TIC  STEAM  DEMON- 
STRATED ;  WITH  AN  BAST  AND  CERTAIN 
MEANS  OF  PREVENTING  ITS  DESTRUC- 
TIVE EFFECTS,  AND  REDUCING  IN 
GREAT  PART  THB  ENORMOUS  WEIGHT 
OF  BNGINB8.  BY  JOHN  WILDER,  NEW 
YORK. 

[We  reprint  this  paper  from  a  pamphlet 
published  at  New  York,  with  an  early  copy 
of  which  we  have  been  favonred.  The  views 
of  the  writer  are  original,  and  whether 
aoimd  or  not,  rest  on  facts  which  have  not 
been  hitherto  sufficiently  considered.  If  he 
hu  not  found  oat  the  true  cause  of  the  pro- 
dig:ious  explosions  in  question,  he  has  at 
least  pointed  out  very  clearly  where  it  is  to 
be  looked  for.  We  recommend  his  lucu- 
brations to  the  special  attention  of  our 
esteemed  correspondent,  '*  A.  H.'' — Ed. 
M.M.] 

In  November,  1846,  the  steamboat.  At- 
lantic,  left  A11yn*s  Point  for  New  York, 
with  the  wind  strong  at  northwest.  A  few 
minutes  after  passing  New  Xx>ndon  Light, 
the  bursting  of  the  steam-chest  occurred, 
which  disabled  her  engipe.    Shortly  after 


she  was  brought  to  anchor  with  two  chain 
cables  out,  to  which  was  afterwards  added  a 
hawser  with  3200  lbs.  of  g^te  bars  attached ; 
but  she  continued  to  drift  for  several  miles, 
and  23  hours  after  the  explosion  was  wrecked 
on  Fisher's  Island,  the  commander  and  many 
others  perishing. 

In  the  inquest  held  on  the  occasion,  the 
coroner's  jury  auigned  the  bursting  of  the 
steam- chest  as  the  primary  cause  of  the  loss 
of  life,  which  for  judicial  purposes  appears 
sufficient,  since  there  was  no  evidence  of 
imprudence  or  want  of  care.  But  a  more 
thorough  investigation  of  the  real  causes  of 
the  explosion  which  disabled  the  Atlantic  in 
the  first  instance  was  required  by  consider- 
ations of  future  security  ;  for  there  has  not 
since  appeared  the  least  reason  to  doubt  their 
identity  with  the  causes  of  the  explosion  of 
the  New  BngUmd,  at  Saybrook,  many  years 
before,  or  of  those  of  the  explosion  in  the 
towboat,  Phcmixi  at  the  Balize,  in  Novem- 
ber, 1846,  or  of  the  violent  explosion  of 
the  steamboat,  Hew  ffampehire,  on  Arkan- 
sas River,  in  May,  1847,  or  of  any  other  of 
which  we  have  heard,  whether  in  marine  or 
land  engines. 

The  Atlantic  was  one  of  the  finest  steam 
vessels  ever  built ;  nothing  has  been  omitted 
which  was  supposed  could  add  to  her 
strength  and  security.  Her  engine  was  of 
the  same  pattern  and  dimensions  %ith  those 
of  the  first- class  hf^iU^Hendriek  Hudson 
and  Cornelius  Vanderbilt,  The  diameter 
of  tiie  cylinder,  72  inches ;  length  of  stroke, 
11  feet;  area  of  the  piston,  4071  square 
inches;  capacity  of  the  cylinder,  311  cubic 
feet ;  of  each  valve  chamber,  10  cubic  feet; 
capacity  of  cylinder  and  valve  chamber  to- 
gether, 321  cubic  feet. 

The  measured  strength  of  her  beam, 
crank,  shafts,  ice.,  was  fully  equal  to  a  force 
of  500  lbs.  on  every  square  inch  of  the  area 
of  her  piston,  which  does  not  exceed  the 
average  strength  of  machinery  in  the  best 
boats  latterly  built ;  and  since  the  necessity 
for  such  great  strength  has  been  proved  by 
long-continued  and  general  experience,  it 
is  evident  that  it  is  no  more  than  equal  to 
the  forces  which  occasionally  act  on  the 
piston. 

The  beams,  cranks,  shafts,  &c.,  of  the 
steamship  Washinffton  greatly  exceed  even 
this  enormous  strength;  being  equal  to 
a  force  of  more  than  700  lbs.  on  every 
square  inch  of  the  area  of  her  pistons. 
The  prodigious  weight  and  strength  of  her 
machinery  are  evident  from  her  being  adver- 
tised for  300  tons  only  of  freight,  to  a  bur- 
then of  1750  tons;  leaving  more  than  1400 
tons  for  the  machinery  and  fuel,  in  propor- 
tions not  very  unequal. 

If  an  ordinary  cylindrical  engine  boiler. 
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partly  filled  with  water,  have  its  safety  valve 
and  all  other  outlets  Urmlj  closed,  and  a 
stroDg  fire  be  raised  underneath  and  continu- 
ed, part  of  the  water  therein  will  be  converted 
into  elastic  steam,  which  in  every  direction 
will  piress  with  equal  force  on  equal  sur- 
faces. The  force  of  the  steam  will  increase 
with  the  continuance  of  the  fire,  until  it 
equal  the  cohesive  strength  of  the  boiler, 
which  will  then  burst  open  in  its  weakest 
part;  and  this  wUl  invariably  take  place 
under  similar  circumstances  ;  ifor  it  is  mani- 
fest that  the  force  of  elastic  steam  oan 
never  exceed  the  strength  of  the  boiler  in 
which  it  is  generated. 

The  ultimate  force  of  elastic  steam  is  not 
yet  known;  nor  were  other  powers  thsn 
those  of  an  elastic  and  uniformly  expansi- 
ble gas  rccogoieed  therein,  before  the  inven- 
tion of  the  steam  engine }  nor  have  they 
been  indicated  by  the  safety  valve  or  de- 
veloped by  Papin's  Digester,  which  on  a 
small  scale,  is  a  boiler  with  a  safety  valve, 
but  without  an  attached  engine. 

If  a  given  volume  of  water  be  taken  as 
unity,  at  the  same  temperature  and  weight, 
atmospheric  air  will  be  813,  the  vapour  of 
water  1300  nearly,  and  heated  to  212'' 
Fahrenheit,  in  the  form  termed  steam, 
rather  more  than  1700  times  the  bulk  of 
water.  Steam  is  sometimes  defined  as 
water  combined  with  elementary  heat,  and 
in  the  form  of  elastic  gas  ;  but  the  combin- 
ation is  very  slight,  and  exists  only  under  a 
degree  of  compression ;  hence  it  is  apparent 
that  the  withdrawal  of  the  compressing 
force  must  set  free  the  elementary  heat,  or 
caloric,  the  powers  and  properties  of  which 
are  very  little  understood ;  and  the  less,  be- 
cause the  results  of  the  decomposition  have 
not  been  distinguished  from  the  effects  of 
elastic  steam  in  a  state  of  combination. 

In  every  case  of  explosive  action  wherein 
the  results  have  been  appreciated,  there  has 
been  a  concurrent  decomposition  of  the  ex- 
plosive compounds,  and  much  of  the  mys- 
tery which  has  enveloped  the  explosions  in 
steam  engines,  is  the  consequence  of  taking 
it  for  granted  that  in  this  particular  they 
were  an  exception  to  all  other  explosive 
phenomena. 

In  a  paper  on  the  explosion  of  engine 
boilers,  by  Jacob  Perkiosi  published  in  the 
^anilin  Journal  of  June,  1827,  an  instance 
of  explosion  is  given  in  these  words : — '*  A 
stronger  case  still  was  that  of  an  explosion 
at  the  iron  foundry,  at  Pittsburgh,  North 
America.  As  is  the  practise  in  North  Ame- 
rica, a  high  pressure  engine,  of  sixty  or  eighty 
horses  power  was  supplied  with  steam  from 
three  separate  cylindrical  boilers,  eaoh  being 
thirty  inches  diameter  and  eighteen  feet 
long.   One  of  the  boilera  had  bMBL  observed 


for  some  time  to  be  getting  red  hot,  but  as 
the  other  two  supplied  a  sufficiency  of  steam 
for  the  work  then  doing,  it  was  disregarded 
until  it  exploded.  The  main  body  of  the 
boiler  separated  from  one  of  its  ends,  at  an 
angle  of  45  degrees,  and  passed  off  like  a 
rocket  through  the  roof  of  the  building,  and 
landed  about  600  feet  from  it." 

The  instance  is  given  to  support  Mr. 
Perkins'  opinion,  that  explosions  often  result 
from  the  sudden  and  rapid  formation  of 
clastic  steam,  in  consequence  of  the  rising 
of  the  heated  water  into  the  overheated  por- 
tions of  the  boiler ;  but  although  steana  of 
great  force  may  burst  open  a  cylindrical 
boiler,  laterally  and  in  its  weakest  part,  it 
can  never  rend  it  asunder  endwise,  as  de- 
scribed in  the  instance  at  Pittsburgh,  because 
the  amount  of  metal  which  in  all  cylindrical 
boilers  resists  the  pressure  on  the  ends,  ia 
double  of  that  which  resists  an  equal  lateral 
pressure.  For,  if  the  girth  of  a  cylindrical 
boiler  be  taken,  and  the  boiler  be  measured 
in  length  equal  to  half  the  girth,  the  area  of 
a  rectangular  section  of  the  part  thus  mea- 
sured, made  by  a  plane  passing  through  its 
axis,  is  equal  to  half  the  circumference  mul- 
tiplied by  the  diameter ;  but  the  area  of  the 
circular  section  made  by  a  plane  passing 
through  the  boiler  perpendicular  to  its  axis, 
is  equal  to  half  the  circumference  multiplied 
by  half  the  diameter;  hence  the  force  of 
steam,  perpendicular  to  the  rectangular  sec- 
tion, is  double  the  force  perpendicular  to 
the  circular  section,  for  Its  area  is  double. 
But  the  amount  of  metal  shown  by  the 
respective  sections,  and  which  resists  the 
pressures  perpendicular  thereto,  is  equal  by 
measurement.  Therefore,  It  is  Impossible 
that  a  cylindrical  boiler  shoold.  be  rent 
asunder  endwise  by  the  force  of  elastic  steam, 
since  half  the  force  requisite  thereto  would 
burst  it  open  laterally. 

Boilers  are  not  made  perfectly  cylindrical, 
the  lap-joint  causing  an  inequality  of  dia- 
meter equal  to  the  thickness  of  metal.  For 
this  reason  the  direction  of  the  weakest  part 
of  the  shell  or  circumference  must  be  length- 
wise. When  at  work  they  always  contain 
more  or  less  water,  which  would  vary  some« 
what  the  intensity  of  the  force  on  different 
parts  of  the  circumference. 

In  1838,  the  steamboat  MoteUe  exploded 
her  boilers  at  Cincinnati,  throwing  the  hea- 
vier end  of  one  ashore  to  a  distaiiee  of 
several  hundred  feet.  The  Creole  burst  all 
her  boilers  and  threw  one  ashore,  when 
leaving  Bayou  Sara,  in  1843.  The  towboat 
Phoenix  threw  both  her  boilers  overboard  by 
an  explosion  at  the  Balize  almost  on  th« 
same  day  the  Allantic  was  wrecked.  Th« 
MedoTM  exploded  her  boilers  and  threw  then 
over  her  stem  info  the  Miqmppi,  Fetenu 
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ary,  1847.  The  Nt»  Bampthire,  on  Ar- 
kuins  BWer,  in  a  most  Tiolant  ezploiion, 
in  May,  1847f  thraw  tha  end  ol  one  of  her 
boilara  to  the  diatance  of  leveral  hoadrad 
laat. 

The  following  article,  from  the  BaHimore 
Sun  of  February  4,  1847,  ia  copied  from 
ikiiN§wyoriJVibm0: 

**  Ma/fJomou,'-^ About  two  o'doek  yester- 
di^  afternoon,  one  of  the  boilera  of  the 
lanaeed  OU  MiU  of  Mewra.  T.  and  J.  M. 
Soiithi  01)  PennayWania  Arenne,  burst,  pro- 
doeing  an  explosion  which  was  heard  over 
the  greater  psfk  of  the  city.  The  mill  was 
driven  by  two  boilers  about  twenty  inches 
diaaaeter  by  twenty-two  feet  in  length,  one 
of  which  parted  about  the  centre,  one  end 
being  carried  about  400  feet  into  an  adjoin- 
ing field,  while  the  other  waa  driven  quite 
throngh  a  saoall  frame  house  in  the  rear  of 
the  mUl,  occupied  by  Mr.  Medner,  making 
an  ligly  breaoh  in  the  front  wall  of  the 
bonsai  a»d  lodging  in  a  shed  room  in  the 
rear." 

A  cylinder  ia  defined:  "X  solid  figure 
dasevibed  by  tha  resolution  of  a  right-angled 
parallelogram  about  one  of  its  sides,  which 
reaaaitts  fixed.  The  axia  of  the  cjUnder  is 
the  fixed  straight  Une  about  which  the  paral- 
lelogram revolvea.  The  bases  of  the  cylinder 
are  the  cirdea  described  by  the  two  rcToUing 
oppoaite  sidee  of  the  parallelogram. ' '  H  enoe 
the  section  of  a  oylindrical  boiler,  made  by 
a  plane  parallel  to  its  ends  is  a  circle,  the 
area  whereof  is  equal  to  the  area  of  the  rect- 
angular  section  made  by  a  plaae  passing 
through  the  axis  of  a  portion  of  the  boiler^ 
one-fourth  of  the  circumference  in  length. 
The  preaaure  of  elastic  steam  perpendicular 
to  each  section  iM  equals  since  the  areas  ara 
equal ;  but  the  amount  of  metal,  the  cobe- 
HTO  strength  whereof  restsu  the  pressure 
parallel  to  the  ends,  is  the  whole  circumfer- 
ence of  the  boiler,  while  that  which  resists 
an  equal  lateral  pressure,  is  two  portions  of 
the  cirottmlsrence«  each  equal  to  one-fourth 
thereof. 

The  diameter  of  the  boiler  which  exploded 
at  Baltimore  ia  stoted  in  the  Sun  at  20 
inches ;  the  ciroumference,  therefore,  62.82 
Inohea,  one-fourth  whereof,  15.705,  multi- 
ptied  by  20,  the  diameter,  gives  314.1  square 
infihea  aa  the  area  of  the  end  of  the  boiler  $ 
but  the  whole  periphery  or  ring  resists  the 
pressure  on  the  ends,  aod  its  cohesive 
atrength  is  the  ciroumference,  62.82  inches. 
Ja  like  manner  the  rectangular  section  of 
the  boiler,  made  by  a  plane  passing  through 
a  portion  of  the  axis  one-fourth  of  the  cir- 
cumferenea  in  length,  is  15.705,  multiplied 
by  2Q,  the  diameter,  is  equal  to  314.1  square 
inches,  the  area ;  and  the  pressure  perpen- 
dioular  thereto,  tba  effect  whereof  ia  tp  burst 


open  the  boiler  laterally,  is  resisted  by  the 
cohesiTe  strength  of  haljf  the  circumference, 
31.41,  or  the  two  portions  of  the  ring  or 
periphery,  each  15.705  inches  long :  Where- 
fore, in  all  oylindrical  boilers,  the  amount 
of  metal  which  re&iats  the  preaaure  on  the 
ends  is  double  the  amount  of  metal^  which 
resists  an  equal  lateral  pressure ;  and  it  ap- 
pears impossible  that  they  should  be  rent 
asunder  endwise  by  the  force  of  elastic  steam, 
which  can  never  exceed  the  strength  of  the 
boiler  in  which  it  is  generated. 

The  area  of  a  circle  is  greatest  in  respect 
of  its  periphery,  of  any  figure  whatever; 
much  less,  therefore,  can  a  boiler  not  cylin- 
drical be  rent  asunder  endwise  by  the  force 
of  steam.  But  numerous  cases  have  occurred 
wherein  boilers  have  been  rent  asunder  end- 
wise, which  could  only  be  effected  by  an 
almost  unlimited  explosive  power.  No  trace 
of  such  power  is  found  in  the  history  of 
boilers  other  than  those  of  ateam  engines ; 
nor  in  these  has  it  been  indicated  by  the 
aafety  valve  or  steam  gauge,  although  they 
show,  with  sufficient  precision,  the  variations 
in  the  strength  of  steam.  Against  the  force 
of  elaatic  steam,  as  generated  in  a  boiler,  a 
properly  loaded  safety  valve  is  a  complete 
security,  but  it  has  not  the  least  value  aa 
against  the  effects  of  explosive  action. 

The  strength  of  the  beam,  shafts,  cranks, 
&c.,  of  the  Atlantic t  has  been  noticed. 
They  were  strong  enough  to  sustain  a  force 
of  more  than  500  lbs.  to  every  square  inch 
of  the  area  of  her  piston,  although  50  lbs,  to 
each  square  inch  of  her  safety-valve  would 
be  deemed  an  improper  and  dangerous  load ; 
yet  the  average  strength  of  the  "working 
gear"  in  the  best  steamboata  is  not  less 
than  in  the  ^//aafic,— although  none  will 
admit,  nor  is  it  likely  that  they  ever  use, 
steam  of  one- tenth  of  that  strength. 

The  cost,  and  inconvenience  in  navigation, 
of  the  weight  of  iron  requisite  for  such 
strength  is  so  great,  that  nothing  but  a  con- 
viction of  its  necessity  could  continue  its 
employment.  It  is  certain,  therefore,  that 
there  exists  within  the  cylinder  a  power 
equal  to  the  realrtance  offered  by  tha  enor- 
mous strength  of  the  working  gear.  The 
area  of  the  steam  valve  ia  in  common  prac- 
tice about  one  twenty-fifth  part  of  the  area 
of  the  piatcn,  hence  the  action  of  ateam  on 
the  piston  can  only  have  a  twenty-fifth  part 
of  the  velocity  with  which  it  passes  the 
steam  valve,  an  J  its  sudden  and  violent  action 
on  the  piston,  in  consequence  of  a  flow  of 
steam  from  the  boiler,  ia  spparently  impos- 
sible. Besides,  the  force  of  steam  in  the 
boiler  can  never  exceed  the  load  on  the 
safety-valve,  and  iU  action  on  the  piston 
must  have  a  direct  relation  to  that  load; 
and  in  marine  enginea,  to  the  dimensiona  of 


Digiti 


zedbyLiOOgle 


16   CAUSBS  AKD  KPFKCTS  OP  EXPLOSIONS  IK  «T«AM  ENGINES  INVESTIGATE©. 


the  paddle-wheelf  and  the  densitj  of  water, 
which  can  only  offer  a  limited  resistance  to 
the  force  of  steam  on  the  piston :  Where- 
fore  the  power  that  breaks  shafts,  cranks, 
beams,  &c.,  of  a  strength  of  six  or  eight 
hundred  pounds  to  every  square  inch  of  the 
area  of  the  piston  cannot  proceed  from  the 
boiler,  but  must  originate  within  the  valve- 
chamber  and  cylinder,  where  there  is  but  a 
single  known  cause  adequate  to  its  produc- 
tion. 

At  high  temperatures  the  combination  of 
water  and  caloric  in  the  form  termed  steam 
is  so  very  slight  that  it  can  only  be  con- 
tinned  in  close  and  strong  vessels,  and  under 
a  consequent  strong  pressure.  This  com- 
bination ceases  instantaneously  if  the  pres- 
sure be  suddenly  removed ;  nor,  after  the 
separation,  can  ^e  constituents  be  recom- 
bined  by  any  known  means  without  previous 
reduction. 

If,  therefore,  the  steam  in  an  engine  boiler 
be  of  a  high  temperature,  and  the  steam 
valve  be  suddenly  opened,  steam  will  rush 
into  the  valve  chamber,  part  of  its  caloric 
separating  from  the  partial  removal  of  the 
pressure,  and  passing  in  first  from  its  im- 
mense velocity,  but  there  is  no  passage  for 
its  farther  escape ;  and  it  may  react  or  pro- 
duce by  its  own  inherent  power  the  explo- 
sive phenomena  which  have  been  often 
observed,  but  not  traced  to  their  real  cause, 
nor  their  analogy  or  extent  properly  esti- 
mated. 

When  fire-arms,  properly  loaded,  are  dis- 
charged, the  wad  or  ball  traverses  the  bore 
of  the  piece  with  a  motion  much  slower  than 
the  initial  velocity  of  the  gas  liberated  by 
the  combustion  of  the  powder ;  the  gas  is 
therefore  under  a  degree  of  compression 
which  keeps  its  constituents  in  combination, 
until  they  leave  the  chamber  of  the  gun, 
when  they  separate  instantaneously ;  but  if 
there  be  a  space  or  interval  between  the 
powder  and  the  wad  or  baU,  the  piece  will 
burst,  and  the  more  certainly  as  the  interval 
is  greater. 

The  fatal  instance  of  Captain  Stockton's 
gun  bursting,  as  is  alleged,  from  an  interval 
between  the  powder  in  the  conoidal  cham- 
ber and  the  wad,  must  occur  to  every  one. 
If  the  muzzle  of  a  gun  be  barely  held 
under  the  surface  of  water,  or  closed  with  a 
wad,  the  bursting  seldom  fails.  That  it 
does  not  result  from  the  expansive  force  of 
the  liberated  gas  is  certain.  The  measured 
length  of  the  United  States'  musket  is  40 
inches  ;  the  greatest  diameter  of  the  barrel 
I  inch  3  lines,  least  diameter,  II  Unes; 
diameter  of  the  bore,  8  lines :  hence  the 
thickness  of  the  metal  of  the  barrel  is  at  the 
breech  of  the  gun  3^  lines,  which  taken  on 
Mch  side  of  the  bore  is  7  lines,  the  cohe- 


sive  strength  whereof  to  resist  the  bursting 
of  the  gun,  is  in  one  inch  of  ita  length 
equal  to  40,000  lbs.,  and  in  two  inches 
80,000  lbs.,  and  in  the  whole  length  of  the 
barrel,  allowing  for  the  diminution  of  the 
diameter,  not  less  than  1,200,000  lbs. 

The  specific  gravity  of  gunpowder  ai 
loaded  in  a  musket  is  to  that  of  atmospheric 
air  as  640  to  I,  nearly.  The  specific  gra- 
vity of  the  gas  produced  from  the  combus- 
tion of  the  powder  is  commonly  taken  as 
equal  to  that  of  atmospheric  air,  although 
greater.  If,  therefore,  a  United  States' 
musket  be  loaded  to  the  depth  of  2  inches, 
and  firmly  elosed  to  that  space  and  then 
fired,  allowing  that  the  whole  substanee  of 
the  powder  is  converted  into  gas,  the  force 
or  pressure  of  the  gas,  if  ita  temperature  be 
not  raised,  would  be  but  12,000  lbs.,  and 
80,000  lbs.  is  required  to  burst  the  gun,  and 
the  gas  cannot  be  expanded  to  that  force  at 
a  less  heat  than  would  melt  silver ;  but  -^ 
of  the  powder  is  potash  in  a  state  of  minute 
division,  which  expands  but  little  by  heat. 
It  cannot,  therefore,  be  admitted  that  the 
expansive  force  of  the  liberated  gas  is  the 
sole  cause  of  the  bursting  of  the  gun. 

If  the  inclosed  space  be  doubled  in  length, 
the  cohesive  strength  of  the  barrel  is  also 
doubled,  or  is  that  of  4  inches  of  the  length 
of  the  barrel,  but  the  whole  force  of  the  in- 
closed gas  remains  the  same ;  that  is,  it  acta 
with  half  ita  original  intensity  within  a 
double  space. 

If  the  gas  be  allowed  to  expand  to  the 
muzzle,  ita  whole  force  remains  unaltered, 
but  it  acts  uniformly  through  the  whole 
length  of  the  barrel  with  one-twentieth  of 
its  original  intensity  on  a  given  surface ;  but 
the  cohesive  strength  by  which  the  expan- 
sive force  is  resisted,  has  increased  fifteen 
times  beyond  that  which  resisted  the  initial 
force  resulting  from  the  combustion  of  the 
powder. 

Similar  conditions  as  regards  the  strength 
of  the  piece,  and  the  force  of  the  gas  libe- 
rated by  the  combiistion,  must  obtain  in 
every  instance  wherein  a  gnu  properly  loaded 
with  powder  and  a  ball  or  wad  is  fired ;  but 
the  gas  from  ita  expansive  force  must  move 
with  great  velocity  in  the  direction  of  the 
bore  of  the  gun,  and  the  result  must  be  that 
the  whole  force  of  the  gas,  that  is,  its  weight 
multiplied  by  the  square  of  its  velocity, 
must  act  chiefly  in  the  same  direction,  and 
its  lateral  action  must  become  less  and  less. 
That  this  holds  good  practically,  is  evident ; 
for  when  strong  steam  is  let  off  from  a 
boiler,  it  rises  in  an  unbroken  column  to  a 
considerable  height  above  the  escape  pipe, 
with  no  apparent  increase  of  diameter,  al- 
though free  to  expand  in  open  space.  Ne- 
vertheless, if  a  musket  loaded  with  a  full 
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charge  of  powder,  have  a  cork  fitted  into  its 
muzale,  accnratelj  but  not  tightly,  and  be 
then  held  upright  and  fired,  it  will  certainly 
burst,  although  the  initial  force  of  the  libe- 
rated gas  cannot  be  greater  than  if  loaded 
in  the  ordinary  manner  when  no  bursting 
occurs.  Neither  can  the  cork  offer  any  re- 
sistance to  the  expansion  of  the  gas  which 
can  be  appreciated ;  the  effect  is  therefore 
produced  by  an  explosive  power  which  can- 
not pass  the  cork,  otherwise  it  would  escape 
into  free  space. 

But  the  exploslTC  power  can  have  no 
density  or  magnitude  which  can  be  appre- 
ciated, otherwise  it  would  remove  the  cork 
by  impact,  or  push  It  out  by  giving  motion 
to  the  column  of  air  interposed  between  the 
powder  and  oork.  Therefore,  the  explosive 
power  can  only  be,  one  of  the  imponderable 
fluids,  as  they  are  termed,  and  caloric  is 
known  lo  be  present  in  large  amount  at  the 
combustion  of  gunpowder.  It  is  also  known 
that  the  velocity  of  caloric  is  nearly  unli- 
mited, compared  with  that  of  gas,  with 
which  at  high  temperature  it  may  be  com- 
bined. 

(To  b»  eoniinmed. 
♦ 

OKVK'a  raTSICO-PBTLOBOPHT.* 

Is  there  to  be  no  end  to  the  mania  for 
the  importation  of  Grerman  notions  of  art 
and  science  ?  At  one  time  we  have  a  Saxon 
Doctor  brought  over  to  teach  u8 — ^people  of 
the  land  of  Watt  and  Woolf- -the  true 
theory  of  the  steam  engine.  At  another, 
comes  a  Freyberg  professor,  who  conde- 
scendingly offers  to  give  us  a  thorough  in- 
sight into  the  whole  system  of  mechanics — 
so  strangely  neglected  by  our  own  Robin- 
sons, Gregorys,  Whewells,  Moseleys,  and 
Willises.  And  now,  to  cap  the  folly  of  the 
day,  a  Doctor  Lorenz  Oken  makes  his  bow, 
whose  mission  it  is  to  show  us  physics  spiri 
tuaHzed  (!) — ^applied  to  the  establishment  of 
doctrines  and  dogmas  in  ethics  and  divinity 
with  which  no  one  before  ever  imagined 
physics  to  have  any  earthly  connection. 

Were  this  Germo- mania  confined  to  indi- 
viduals it  might  perhaps  be  safely  left  to 
work  out  its  own  cure  ;  but  it  has  caught 
hold  of  societies  and  institutions  as  well, 
and  is  become  thereby  a  more  obstinate 
thing  to  deal  with.    A  pecuniary  loss  which 

*  **  Physico  -  philosophy."  By  Lokdz  Okco, 
M.P.  From  the  Germau.  By  Alfred  Tulk.  Printed 
for  the  Ray  Society,    pp.  665,  8vo.    London,  1847. 


suffered  by  a  single  person,  would  very 
surely  deter  him  from  a  repetition  of  the 
folly  that  incurred  it,  fiUls  lightly  and  un- 
heeded on  a  corporate  purse.  Disgrace 
.  which  would  drive  any  man  of  ordinary 
nerve  out  of  society,  when  divided  among  a 
numerous  body,  falls  in  such  infinitesimal 
portions  to  the  lot  of  the  individual  mem* 
bers,  as  to  be  cared  for  by  no  one.  The 
book  of  the  last  German  propagandist  we 
have  named  presents  a  case  strikingly  in 
point.  It  is  such  a  book  as  we  feel  certain 
no  individual  publisher — ^no  one  espedally 
who  had  ever  made  a  German  venture  be- 
fore— would  have  risked  a  shilling  upon, — 
a  book  of  huge  bulk,  but  of  such  palpable 
foolishness  as  to  be  for  its  own  merit's  sake 
hopelessly  unsaleable.  Yet  utterly  worth- 
less as  it  is,  it  happens  to  have  found  fkvour 
in  the  sight  of  the  busy  bodies  of  one  of 
our  amateur  publishing  Societies  (the  good 
sense  of  such  busy  bodies  being  generally  on 
a  par  with  their  officiousness);  and  so  be- 
cause there  is  a  stock  purse  to  dip  into,  and 
many  to  share  the-  credit  or  disgrace  of  the 
adventure,  the  book  is,  at  great  expense, 
and  with  much  painstaking,  tranilated, 
printed,  published,  and  puffed. 

Oken's  work  made  its  first  appearance  as 
far  back  as  1810,  and  would  seem  to  have 
been  reposing  in  a  very  decided  state  of 
oblivion,  when  about  a  year  ago  it  came  into 
the  heads  of  the  busy  bodies  alhided  to,  to 
drag  it  back  once  more  to  the  light  of  day. 
Off  they  dispatch  a  missive  complimen- 
tary to  the  author — still,  by  the  kindness  of 
nature,  in  the  land  of  the  living,  and  still, 
through  the  charitable  forbearance  of  friends 
and  neighbours,  all  at  large— acquainting 
him  with  their  wish  to  have  translated 
his  work,  with  his  latest  corrections  and 
emendations,  into  English,  and  liberally 
offering  to  provide  a  translator  of  the 
first  water,  and  to  defray  all  the  costs  of 
paper  and  print.  Thrice  happy  Oken  to  be 
thus  agreeably  awakened  out  of  his  long 
sleep  of  six-and- thirty  years  1»- Rubbing 
his  eyes,  and  throwing  back  his  flowing 
hair,  he  takes  up  his  pen  and  thus  grace- 
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fuUy  replies,  *'  Tl^e  iatelligenee  of  mj 
*  Physico -philosophy '  haviog  heeo  deemed 
worthy  of  translation  ly  so  goodly  and  en- 
lightened  a  Society^  cannot  be  otherwise 
thap  to  me  a  source  of  delight/*— TVaij*- 
lator's  Pr^ace, 

**  Goodly  and  enlightened"  forsooth! 
How  truly  so  let  the  book  itself  attest.  To 
enter  into  a  graye  examination  of  its  con- 
tents would  be  a  sheer  waite  of  time  aod 
space ;  but  we  shall  make  »  few  extraotf 
from  it,  which  will  speak  significantly  enough 
for  themselves,  without  any  comment  i 

Much  of  Nothing, 

The  highest  mathematical  idea^  or  the 
fundamental  principle  of  all  mathematics,  is 
the  zero  =  0. 

The  whole  science  of  mathomatics  depends 
upon  zero.  Zero  alone  dete^ipioes  the  value 
in  mathematics. 

Zero  is  in  itself  nothing.  Mathematics 
is  based  upon  nothing,  and,  consequently, 
arises  out  of  nothing. 

put  of  nothing,  therefore,  it  is  pofsible 
for  something  to  ariae;  for  mathematics^ 
consisting  of  propositions,  is  a  something  in 
relation  to  0.     (P.  5.) 

Something  and  Nothing  the  Same  Thing. 
The  real  and  the  ideal  are  one  nnd  the 
same,  only  under  two  kinds  of  forift.  Tae 
latter  is  the  same  under  an  indefinite,  eter- 
nal, single  form;  but  the  real  is  also  the 
same,  yet  under  the  form  of  quantity,  and, 
as  mil  be  shown,  of  multiplicity,     (P.  6.) 

Zero,  Plus,  and  Mintu  Proqft  of  the 
Chrietian  Doetrine  of  the  Trinity. 

As  the  complete  principle  of  mathematics 
consists  of  three  ideas,  so  doesalso  the  pri- 
inary  prmciple  of  nature,  or  the  Eternal. 
The  primary  principle  of  mathematics  is  0  ; 
so  soon,  however,  as  it  is  actual,  is  it  + 
and  -  ;  or  the  primary  Idea  resolves  itself 
in  being  at  once  into  two  ideas,  each  of 
which  resembles  the  other  in  essence,  but 
differs  from  it  in  form.  Thus  it  is  here  one 
and  the  same  essence  under  three  forms,  or 
three  are  one.  Now  that  which  holds  good 
of  mathematical  principles,  must  hold  good 
also  of  the  principles  of  nature.  The  pri- 
mary act  is  manifested,  or  operates  under 
three  forms,  which  correspond  to  the  0,  + 
and  — . 

These  three  ideas  of  the  Eternal  are  all 
equivalent  to  each  other,  are  the  same  pri- 
mary act,  each  of  them  being  whole  and 
undivided,    but    each    otherwise    posited. 


Th(B  positing  primary  act  ii  die  vfaoJ4  RMTp 
nal ;  the  posited  is  likewiAe  the  whoU  £|pr« 
nal,  and  that  which  is  subtractive,  rel^o<* 
gressive,  combining  the  two  first,  is  al^  the 
whole  Eternal.  Although  all  these  idea*  Mr* 
equivalent  to  each  other,  stiU  the  positing 
idea  ranks  first,  the  posited  second,  and  the 
combining  third ;  yet,  as  if  they  bad  i^ 
arisen  transversely  (this  ie  impoasible,  Cor 
they  are  coexistent ;  namely,  before  all  timi) 
nor  as  if  they  occupied  different  positionf 
(for  they  are  everywhere  ;)  but  only  aecordp 
ing  to  theijr  order  and  value.  Hoif  one  ipay 
be  three,  and  three  one,  if  thus  rend^ed 
comprehensible  only  by  mathen|«lws,     (F, 

Nothing,  of  Two  Boris, 

Viewed  arithmeticallv,  every  position  Is 
a  number;  geometrically,  however,  it  is  |i 
point.  What  the  0  is  In  arithmetic,  the 
point  is  In  geometry;  the  one  the  arith- 
metical, the  other  the  geometrical  nothing. 
Both  sciences  commence  with  nothing,  and 
are  only  different  views  of  nothing.  The  • 
is  a  temporal  nothing  (a  number,)  the  poiu^ 
a  spatial  nothing  (a  figure.)     (P.  27.) 

Space  only  Nothing  on  a  Large  Scale. 

Space  ia  an  idea,  like  time— «>^r"*  Q^ 
God,  like  time ;  it  is  the  passive  fprni,  the 
extended  0  =  +  0  - .     (P.  28.) 

Shape  qf  Nothing  on  the  Largfi  Sc^le^ 
The  sphere  is  jiothing  peculiar,  nothing 
new  in  the  thoughts  of  God,  but  only  the 
point  expanded,  while  this,  again,  is  but  a 
contracted  sphere,  just  as  the  totality  of 
numbers  is  an  expanded  0,  and  this  their 
contracted  sphere. 

Space  is  spherical,  and,  indeed,  an  infiuite 
sphere.  The  sphere  has  been  posited  with 
space,  and  consequently  from  eternity ;  it  is 
also  an  idea,  and  that,  indeed,  the  total  idea ; 
for  time  and  space  have  in  it  been  ppsitodi 
together.     (P.  29.) 

4  New  Retention. 

For  God  to  become  real,  he  must  app^fr 
under  the  form  of  the  sphere.  There  is  no 
other  form  for  God.  God  manifesting  is 
an  infinite  sphere.     (P.' 29.) 

Magnetism  a  Cleftsiick. 

Magnetism  is  centropheric  antagonism,  a 

radial  line,  0, + ,  the  action  of  the  line 

being  cleft  at  one  extremity.  Magnetinqn 
has  its  root  in  the  beginning  of  creation^ 
It  is  prophesied  with  time.    ^.  31.) 

Geometry  only  Solidified  Arithmetic. 

The  doctrine  of  the  sphere  is  geometry  i 
for  all  fbrms  are  contained  in  the  sphere. 
All  gepmetrical  prppfi  admit  of  bfpii)^  ppn« 
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ducted  tLrottgh  the  sphere.  Geometry  has 
originated  directly  from  arithmetic,  or  is 
arithmetic  itself,  with  this  difference — that 
the  latter  regards  series  of  numbers  as  indi- 
Tidualities,  the  former,  however,  as  a  whole. 
Arithmetic  is  a  geometry  serieiat  dUcretis ; 
geometry  is  aa  arithmetic  aerietas  coutmuiis 
— a  Bolidified  arithmetic.     (P.  34.) 

Graviiyf  only  weighty  Nothing. 

Gravity  is  not  motion  simply,  but  motion 
into  a  centre — into  rest. 

That  which  is  itself  in  the  very  centre  is, 
therefore,  not  heavy.  The  primary  act  it 
not  heavy.  Now  as  the  sphere  has  origi* 
nated  out  of  nothing,  so  also  has  gravity 
originated  out  of  the  same.  The  form  is  a 
formed  nothing;  the  form  is,  however,  no 
form  without  internal  forming  force,  and  to 
this  gravity  belongs.  The  being  of  form 
and  the  being  of  gravity  sre  one.  Gravity 
is  weighty  nothing — a  heavy  essence,  striving 
towards  centre, — a  realization  of  the  first 
divine  idea.  Gravity  cannot,  therefore,  be 
perceived  in  the  universe  as  a  whole,  but 
only  in  its  parts.     (P.  36.) 

MMtter,  only  Orapity. 

Points,  which  strive  towards  the  centre 
are  compressed,  because  they  would  all  oc- 
cupy one  and  the  same  spot.  These  points, 
however,  are  forces,  which  take  up  space, 
and  therefore  exclude  other  poiats.  A  ppace 
that  excludes  another  is  matter.  Every- 
thing that  has  been  said  of  gravity  holds 
good  in  respect  to  matter;  for  matter  is 
only  another  word  for  gravity.  A  heavy 
thing  is  a  material  thing.     (P.  37.) 

What  would  good  old  Ray,  the  patron 
faint  (so  to  speak)  of  the  Society  under  whose 
auspices  this  book  hss  been  translated — at 
once  the  most  enlightened,  the  most  rational, 
and  the  most  pious  of  our  older  naturalists 
— ^have  said  to  such  transcendental  nonsense 
as  this?  Have  the  '<  busy-bodies"  no 
fears  of  a  visit  * '  in  the  glimpses  of  the  moon '  * 
from  Black  Notley? — no  dread  of  being 
taken  to  midnight  task  for  so  dishououring 
the  name  of  Ray  at  to  connect  it  in  any  way 
with  the  resuscitation  of  such  a  compound 
of  dreamy  materialism,  fantastical  specula- 
tion, and  empty  jargon  ?  The  members  of 
the  Society  should  bestir  themselves,  and  not 
allow  the  character  of  their  body  for  respec- 
tability an4  usefulness  to  be  again  so  jeo- 
pardized. 


ON  TWO  EXBRCI8B9  GITKN  IN  TBB  *'  HOR^ 
AhQUBRAlCM."  BY  JAMBS  COCKtB,  BSa.y 
M.A.,  BAKRISTBR-AT-LAW. 

1.  Diophantine  Analysis. 

In  the  course  of  the  **noraB  Alge- 
braicae'*  I  have  given  two  exercises. 
Oqe  of  them  is  a  Diophantine  question, 
to  the  discussion  of  which  1  shall  first 
proceed : 
'    If  in  the  equation* 

we  substitute  for  a?,  y,  z,  and  w  their 
respectiTe  values  in  terms  of  o,  6,  m,  n, 
and  r,  the  result  may  be  put  under  the 
form 

Ar«-Br>'  +  Cr-0 
where       A«an»-m"  — 2 

C  =  3A«(«-m)-Cfl* 
C«0 


Let 
then 

and 


,=  +  Ay!i^xft. 


(J.) 


B 


n^-m^ 


'A"'^**n»-m«-2. 


In  order  that  our  results  may  be  rational 
—5 —  must  be  a  square.    Make 

«=9  and  m=sl, 
then  this  condition  is  satisfied,  and 
240         40 


'■  =  726*  = 


121' 


To  ftvoid  fractions  let  ft  ^121,  and  in 
(1.)  tnke  the  positive  value  of  the  radi- 
cal :  this  will  give 

r  =  40,  a=2A-242, 
and  consequently 


x^a-r   «2021 
y^szb-mr^  81  I 
z^nr-b  -239  [' 
tt7=3a-fr    =282j 
Sp,if 


.(2.) 


n»8  and  m-0 


we  shall  have 


r?" 


3x64 
510 


32 


let  6  =  85,  and  in  (1.)  take,  as  before,  the 
radical  positively ;  then 

r=32,  a«2&«170,  and 
rd?«138,  y-  85,1        ^3  V 
\z«l71,u»=«202,J  •••    '^    -^ 
Now,  by  the  aid  of  (2.)  and  (3.)  respec- 
tively, we  see  that 

*  See  Mech,  Mag.f  vol.  xlvii.,pp.  151, 152. 
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(202)"  +  (81)»  +  (239)»=(282)«..(4.) 

»iid(138)»  +  (85)«  +  (171)»  =  (202)«..(5.); 
hence,  adding  these  two  equations,  omit- 
ting the  term  (202)'  which  will  be  com- 
mon to  both  sides  of  the  result,  and 
arranging  the  other  terms  in  order  of 
magnitude,  we  have 

(81)»+(85)"  +  (138)»+(171)»  +  (239)»=»(282)». 

The  following  verifies*  this  result : 

(81)s»     531441 

(85)3=     614125 

(138)s»  2628072 

(171)»=  5000211 

(239)»«  13651919 

(282)3»  22425768 

Let  p  denote  any  rational  quantity,  then 
m  being  also  any  rational  quantity,  if  we 
make 

ii»2p'^m 
we  shall,  in  investigations  like  the  fore- 
going, always  arrive  at  rational  results. 

2.   On  the  First  Exercise. 
[Vol.  xlvii.,  pp.  14,  16,  and  184, 185.] 

In  this  Exercise,  as  at  first  proposed 
(yo\.  xlvii.,  pp.  14,  15,)  there  are  two 
disposable  quantities, — (1)  the  number 
of  beasts  purchased  by  each  of  the  first 
two  farmers,  and  (2)  the  number  of 
beasts  purchased  by  the  third  farmer— 
call  these  quantities  x  and  z  respectively. 
Then  the  question  is  an  indeterminate 
one. 

On  modifying  the  exercise,  and  in- 
troducing an  additional  disposable  quan- 
tity, y,  as  we  have  subsequently  done, 
(vol.  xlvii.,  pp.  134,  185,)  we  have  seen 
that  the  question  assumes  a  mixed  cha- 
racter, being  determinate  so  far  as  y  is 
concerned,  and  indeterminate  as  to  x  and 
z.  This,  as  well  as  a  certain  functional 
equation  with  which  the  auestion  is  con- 
nected, I  have  already  adverted  to,  (lb. 
p.  185,)  and  I  would  add,  that  the  solu- 
tion of  the  exercise  shows  incidentally, 
that  yVom  the  form  of  the  expression, 
the  formula 

*(«±1)  +  1 
can  never  in  all  cases  represent  a  prime 
number — which  is,   of  course,  known 
from  far  more  general  premises.    The 


*  By  means  of  the  additional  value 
(202)8=8242408 
(4.)  and  (5.)  may  bo  verified  separately.    All  these 
values  are  taken  from  Barlow's  "  Tabiei."   (Lond. 
1814.)  ^ 


exercise  was,  in  fact,  somewhat  inad- 
vertently taken  from  some  researches 
which  1  had  made  on  prime  numbers. 
I  do  not  consider  it  deserving  of  the 
space  it  has  occupied,  but,  it  having 
appeared,  I  have  thought  it  right  to  turn 
it  to  the  best  advantage. 

S,  Chureh-]rard-court,  Temple, 
December  20,  1847. 


REMARKS    ON   TRB  MEANS  FOR   COMMUNI- 
CATING   SIGNALS    ON   RAILWAYS. 

Sir, — It  appears  to  me  that  one  of  the 
greatest  desiderata  of  the  present  day  for 
the  promotion  of  the  safety  of  railway  tra- 
velling, is  the  rapid  and  almost  instantane- 
ous means  of  effecting  communication  from 
one  point  of  a  train  to  another ;  of,  in  fact, 
conveying  a  distinct  and  unmistakable  signal 
of  alarm,  whereby  not  a  moment  may  be 
lost  in  securing  the  adoption  of  the  only 
effectual  course  for  the  removal  or  diminution 
of  the  existing  danger, — the  stoppage  of  the 
train.  Whether  tbe  public  is  to  be  invested 
with  such  a  power  of  at  onoe  and  in  a  direct 
manner  giving  the  wordof  command  to  halt, 
on  perceiving  themselves  on  the  p(rfnt  of 
being  crushed  to  death  or  maimed  for  life,  or 
whether  they  are  to  submit  to  the  more  cir- 
cuitous course  of  first  appriting  the  guard 
of  their  perilous  condition,  or  of  being,  as  at 
present,  deprived  of  such  power  altogether, 
may  be  a  question  with  some  Engineers  and 
Directors,  but  will  not,  I  think,  long  remain 
so  with  the  public. 

The  plan  I  have  to  propose  is  this : — Let 
a  metal  tube  be  carried  along  the  side  or  top, 
as  most  convenient,  of  every  carriage ;  at 
the  anterior  extremity,  which  must  project 
through  the  head  of  the  carriage,  let  there 
be  attached  about  three  yards  of  vulcanised 
caoutchouc  tubing,  which,  when  the  carriage 
is  not  in  use,  might  be  conveniently  inclosed 
in  a  case ;  let  the  free  extremity  of  this  flexi- 
ble tube  be  armed  with  a  brass  moulding, 
admitting  of  accurate  and  instantaneous 
adjustment  into  a  brass  socket  attached  to 
the  posterior  extremity  of  the  tube,  which 
should  iisue  from  the  back  of  the  carriage, 
which  is  to  be  placed  immediately  in  front 
of  the  former  one ;  the  parts  composing  this 
joint  might  be  easily  retained  in  position 
by  a  bayonet-fastening  ;  thus  the  conti- 
nuity of  an  acoustic  tube  would  admit  of 
being  readily  established  along  any  length  of 
carriages.  Rising  at  a  right  angle  from  this 
tube,  and  descending  into  each  carriage,  and 
into  each  compartment  of  every  curiage, 
when  these  are  divided  by  distinct  partitions, 
let  there  be  a  flexible  tube  of  convenient 
length,  terminating  with  a  month-pieee, 
whkh  should  communicate  just  above  with 
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a  powerfiil  whifltle ;  cloie  behind  the  point 
at  whieh  this  branch  springs  from  the  main 
tube,  let  there  be  a  stop-cock  or  valve  kept 
always  open  with  a  spring ;  let  the  orifice 
of  each  month- piece  be  protected  with 
a  cap,  having  a  hinge-joint^  so  as  to 
be  instantaneously  removable,  bat  under 
ordinary  circnmstances  closing  the  ori- 
fice. The  tabular  passage  is,  of  course, 
to  be  continued  from  the  last  carriage 
to  the  engine,  where  it  should  termi- 
nate in  a  trumpet  -  mouth  near  the  ear 
of  the  driver.  Immediately  over  or  by 
the  side  of  each  descending  branch,  there 
should  be  a  direction  of  this  nature :  Dam- 
per alarum — "  Remove  the  cap,  close 
the  tap  or  vaWe" — (either  of  which  is  so 
marked  that  a  mistake  cani^ot  occur  in  the 
acynstment)— "  Blow  at  the  mouth-piece/' 
Now  as  to  the  modus  operandi  of  this  appa- 
ratus:-?  A  carriage  is  off  the  line, — there 
is  a  broken  whed  or  azle,-^the  flooring  of 
the  carriage  is  being  torn  up  under  the 
passengers'  feet, — ^it  is  on  a  lofty  embank- 
ment, on  a  viaduct,  or  in  a  tunnel, — the 
danger  is  imminent ;  not  a  moment  is  to  be 
lost ; — the  mouth-piece  is  seized,  and  used 
as  directed ;  no  matter  if  a  dozen  employ 
It,  the  sound  of  that  nearest  the  engine  will 
reach  its  destination,  the  valve  or  stopcock 
being  closed  simultaneously  with  the  exer- 
tion of  the  effort  of  blowing,  it  cannot  take 
a  backward  course;  every  other  mouth- 
piece anteriorly  being  also  closed,  it  has  no 
other  vent  than  forwards  to  the  orifice  on 
the  engine,  where  it  issues  in  the  moment  of 
need* 

It  is  obvious  that  this  system  is  equally 
applicable  for  the  announcement  of  the  ex- 
istence of  danger  to  the  guard,  by  the  posi- 
tion of  the  stopcock  or  valve  being  reversed, 
and  by  tlie  orifice  of  the  tube  being  made  to 
terminate  in  close  proximity  to  his  ear,  in- 
stead of  that  of  the  driver :  in  this  case,  an 
additional  system  of  tubes  must  be  at  the 
guard's  disposal,  and  pass  directly  from  him 
to  the  driver. 

The  various  plans  hitherto  proposed  for 
effiscting  communication  between  the  guards 
and  en^ne-drivers,  and  between  the  passen- 
gers and  the  latter,  present  these  grave  ob- 
jections:— The  continaoas  cord  extending 
along  the  train,  attached  to  a  belt  on  the 
engine,  admits,  I  think,  of  no  general  appli- 
cation $  for,  allowiug  two  or  ihree  feet  of  it 
to  intervene  between  every  two  carriages, 
(and  this  is  the  least  that  would  be  required 
to  prevent  its  continually  ringing  the  bell, 
owing  to  the  action  of  the  buffei^springs), 
were  an  accident  to  occur,  perhaps  the 
18th  of  a  mile  from  the  guard  he 
would  require  to  pull  perhaps  50  or 
100   feet  of  cord   before  the   bell  could 


be  sounded.  The  evil,  too,  of  giving  the 
guard  credit  for  taking  cognizance  of 
every  accident  that  may  occur,  at  all  hours, 
in  all  seasons,  and  under  all  circumstances, 
applies  to  this  plan.  The  raising  of  red 
flags  by  day  and  coloured  lamps  by  night, 
by  the  passengers  through  the  rools  of  the 
carriages,  is  impracticable  if  luggage  is  piled 
in  mountains  on  passenger  carriages,  and 
would,  too,  involve  the  necessity  for  that 
penetration  of  vision  which  seems  so  gene* 
rally  acceded  to  the  guard. 

The  conversational  tube,  of  which  so  much 
has  been  recently  said,  is  open  to  this  objec- 
tion— ^that  unless  some  means  similar  to 
those  I  have  proposed  in  my  aooustic  alarum 
be  adopted,  for  directing  the  sound  from  the 
point  where  the  danger  exists  to  where  the 
sound  is  intended  to  be  conveyed,  it  would 
never  be  audible  (Mr.  Stephenson  says,  un- 
der no  circnmstances  would  it  be  so),  and  to 
'Sustain  a  deliberate  conversation  with  the 
guard  when  danger  is  imminent— in  which 
case  only  should  any  signalling  be  had  re- 
course to— would  be  losing  the  precious 
moments  on  which  limbs  and  lives  might  be 
dependent.  It  yet  remains  to  be  seen  whe- 
ther the  electric  telegraph  be  not  too  ope- 
rose  to  be  available  on  a  moving  train  in 
cases  of  emergency. 

Mr.  Stephenson,  in  his  letter  to  the 
Meeting  of  Mechanical  Engineers  held  at 
Birmingham,  states  it  as  his  opinion,  after 
mentioning  some  of  the  numberless  contri- 
vances proposed  for  the  like  purpose,  that 
"the  most  simple  and  effectaal  plan  for 
ensuring  the  safety  of  the  travelling  public 
18  this : — That  two  guards  be  placed  on  each 
train ;  one  in  the  carriage  next  to  the  engine- 
driver,  and  the  other  on  the  last  carriage 
but  one,  facing  each  other,  and  having  a  red 
flag  to  hold  up  by  day,  and  a  red  lamp  by 
ni^t.  If  anything  g9eM  wrong,  the  signid 
pould  be  immediately  given,  and  by  having 
a  bell  placed  on  the  engine-tender,  with  a 
cord  carried  to  the  first  guard,  he  could 
alarm  the  drivers  by  ringing  the  bel),  with- 
out taking  his  eye  from  the  other  guard." 
Now,  admitting  that  the  eye  of  the  gaard 
can  at  all  times  perceive  danger  by  daylight, 
and  in  a  clear  atmosphere,  how  is  it  to  do 
so  In  the  darkness  of  night,  or  even  at  noon- 
day during  a  snow-storm,  a  heavy  fall  of 
rain,  a  dense  fbg,  or  in  the  black  obscurity 
of  a  tunnel  ?  The  posterior  guard  may  be  a 
quarter  of  a  mile  from  his  trif-ft-m,  and  in 
a  snow-storm,  his  red  flag  or  coloured  lamp 
would  be  rapidly  covered,  as  Leitch  Ritchie 
would  say,  '*'as  with  a  shroud."  Those 
who  have  had  occasion  to  seek  tl:e  mUighU 
en/id  disciples  of  ^sculapius  by  night,  are 
well  aware  that  their  brilliant  luminaries  are 
often  blushing  unseen  in  the  obscurity  of  sq 
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enyions  winter  fog,  and  it  is  not  till  within 
a  near  approach  that  the  bulls'  eyes,  spark- 
ling  with  emeralds,  rubies,  or  sapphires, 
salute  the  dazzled  retina  of  the  mes- 
senger of  Lucina.  How,  under  such  cir- 
cumstances, is  either  of  the  guards  to  per- 
ceive anything  going  wrong  at  a  few  rods' 
distance— not  to  speak  of  a  quarter  of  a  mile 
— in  time  to  prevent  a  catastrophe  ?  As  long 
as  fogs  prevail — as  snow  and  hail  storms, 
floods  of  rain,  and  pitchy  dark  nights,  are 
common  phenomena — and  tunnels  remain  in 
black  obscurity,  all  optical  signalling  on 
moving  trains  must  be  imperfect.  The  ad- 
vantages which  I  consider  the  proposed 
acoustic>alarum  would  possess  over  both 
mechanical  and  optical  modes  of  communi- 
cation, are  these: — It  is  on  all  occasions 
applicable,  and  if  the  direct  means  of  ad- 
vertising the  engine-driver  of  the  presence 
of  danger  be  placed  within  the  reach  of  tra- 
vellers, the  only  step  conducive  to  its  removal 
can  be  taken  with  merely  the  delay  of  a  few 
seconds :  the  engine-driver  turns  off  the 
steam,  his  danger- whistle  is  sounded,  the 
breaks  are  applied,  and  the  train  is  stopped, 
I  am  told  of  the  danger  of  investing  the 
public  with  the  power  of  stopping  a  train : 
another  may  be  behind,  and  a  worse  acci- 
dent occur  than  that  for  which  the  first  is 
arrested :  endless  delays  would  happen  from' 
frivolous  causes,  &c.  &c.  It  might  some- 
times  be  the  case  that  the  danger-signal 
would  be  given  unnecessarily :  but  suppose  it 
were,  do  not  stoppages  now  frequently  oc- 
cur from  hot  wheels  and  other  causes,  and 
could  not  a  light  be  always  carried  some 
distance  behind  the  arrested  train  to  avert 
the  disaster  of  concussion  ?  If  a  heavy  pe- 
nalty were  imposed  for  employing  the  sig- 
nal in  any  but  cases  of  urgent  danger,— 
those  cases  might  even  be  defined ; — it  is 
hardly  probable,  I  think,  that  such  an  abuse 
of  a  privilege  for  effecting  their  own  salva- 
tion from  impending  destruction  of  life 
and  limb,  would  be  abused  by  the  pub- 
lic. It  needs  but  such  another  case  as  that 
on  the  Leeds  and  Manchester  line,  with  the 
train  a  quarter  of  a  mile  in  length,  going  at 
the  rate  of  fifty  or  sixty  miles  an  hour,  the 
carriage  getting  off  the  line,  or  sustaining  any 
other  serious  accident,  being  40  feet  long  by 
9  feet  in  width,  and  containing  one  hundred 
passengers, — such  are  the  enormous  dimen- 
sions to  which  these  vehicles  are  now  swel- 
ling ;  it  needs  but  the  frightful  catastrophe 
to  which  such  an  occurrence  must  almost 
inevitably  lead,  to  open  the  eyes  of  the  pub- 
lic to  the  urgent  necessity  of  the  existence 
of  some  means  within  their  reach  in  the 
moment  of  peril,  of  arresting  the  giant 
efforts  of   the   monster- power   by    which 


they  are  being  dragged   headlong  to  de- 
struction. I  am,  Sir,  your  constant  Reader, 
F.  H.  Waller. 

14,  Unrrington-square. 

INaUIRI£S    AND    ANSWERS   TO    INQUIRIES. 

Employment  of  Magnetism  as  a  Motivt  Power. — 

"Will  you  l>e  so  good  as  to  inform  me  through  the 
Mechanics'  Magazine,  whether  there  was  an  en- 
gine constructed  to  work  on  the  Edinburgh  and 
(Jlasgow  Railway  the  motive  power  of  which  was 
the  attraction  of  the  magnet.  If  there  was  one, 
what  was  the  reason  for  abandoning  the  system  ? — 
I  am,  Sir,  yours,  &c.,  Thomas  Davis,  MerthyT, 
Dec.  25,  1847. — In  September,  1842,  an  electro-mag- 
netic locomotive,  invented  by  a  Mr.  Robert  David- 
son, was  tried  on  the  Edinburgh  and  Glasgow  Rail- 
way ;  and  this  no  doubt  is  what  our  correspondent 
has  heard  of.  The  success  was  very  indiilbront.  A 
full  account  of  the  xitfair  is  given  in  our  Journal  of 
Octobers,  1842,  (No.  1000.) 

Tabie  of  Logarithms. — A  correspondent  asks, 
"  What  is  the  best  set  of  Logarithmic  Tables  of 
Numbers,  Sines,  Tangents  nnd  Natural  Sines,  &c. 
for  r.ngiiieering  and  Surveying  purposes?"  We 
have  no  hesitation  in  saying,  that  Hutton  is  the 
book  for  him.  The  *•  Penny  Cyclopaedia  and  Sup- 
plement" cantaiji  two  most  elaborate  articles,--^ 
Tablks  from  the  pen  of  Professor  dc  Moigan.  In 
the  first  of  these  ilie  author  says  of  Mutton's  Tables  : 
"  A  very  correct  set,  with  sines,  tangents,  &c  ,  and 
versed  sines,  complete,  both  natural  and  logarithmic. 
For  those  who  want  seven  places,  and  can  have 
but  one  book,  there  is  none  better."  Babbage  has 
logarithms  of  numbers  only. 

The  Electric  Light. — No  apparatus  for  the  pro- 
duction of  electric  light  has  yet  been  manufactured 
for  sale.  Mr.  Staite,  who  has  done  the  most  to 
arrive  at  such  a  practical  result,  specifies  next  week 
some  valuable  improvements  which  he  has  made  in 
the  patent  apparatus;  and  after  that  we  presulne 
we  may  hope  to  see  the  invention  in  full  operation. 

Right  to  make  a  Patent  Apparatus  for  Private 
Ute,  and  not  for  Sale. — "  Will  you  be  so  kind  as  to 
inform  me,  through  the  medium  of  your  valuable 
Journal,  if  there  would  be  any  danger  in  erecting 
an  electric  telegraph,  wholly  of  my  own  making,  on 
Cooke  and  Wheatstone's  magnetic-needle  plan,  for 
a  distance  of  about  four  hundred  yards  between  my 
house  and  a  workshop?  It  would  not  be  used  for 
profit,  but  merely  for  pleasure  and  for  experiment. 
Do  you  really  think  I  should  be  infHnging  on  tho 
patent  rights,  as  the  instruments  I  intend  using 
would  be  wholly  made  by  myself,  on  the  same  prin- 
ciple as  Messrs.  Cooke  and  Wheatstone's,  only  much 
simpler?  Your  Constant  Subscriber.  XX  X."  No 
doubt  it  would  be  an  infringement.  We  recommend 
our  correspondent  to  apply  for  a  licence  to  the 
patentees.  We  dare  say  they  will  not  be  hanl  with 
him. 

Extension  of  Patents. — We  cannot  better  answer 
F.  G,*s  inquiries  on  this  head  than  by  the  follow- 
ing quotation  froMi  tho  "  Life  of  Watt,"  by  Lord 
Brougham,  who  is  himself  a  leading  member  of  the 
Privy  Council:— "  The  courre  which  a  patentee 
ought  to  pursue,  if  there  bt-  no  opposition  to  his 
claim  of  extension,  is  to  employ  no  solicitor  atul  no 
counsel,  but  to  appear  in  person  lefurc  the  Judicial 
Comnuttce,  as  my  gallant  and  truly  iL^geiiious  friend 
Lord  Diiudonalil  (bctti-r  knsjwn  as  L^rd  Ccchraue) 
lately  (lid.  Tlitir  L.'r.N]iij)s  a'^nys  f.i\our  such  a 
course,  the  ratlier  as  they  thus  obtain  tlie  advantage 
of  hearing  tUc  explanations  required  from  the  per- 
son htst  alilo  to  gi;e  them.  In  opposing  cases, 
prol'os  i'jii:d  aivl  is  reriuisito." 

r.rralum.  —  lw  Mr.  liock's  article lant  week.  p.  625, 
col.  1.  lor  "  «winterrupted  vibration,"  read  "  inter- 
rupted vibration."  It  \i  ilie  vibration  from  one  side 
meeting  that  from  the  opposite  side  which,  in  Mr. 
Rock'»  opinion,  produces  the  effect. 
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Henry  Reshton  M. Kendal,  Plumber  Improved     sheet     or     gla&s- 

frame  for  viacdea,  &c. 
J.  NorringtoD Plymouth Stock. 


aubertisfementsf* 


HreAge^M  Improved  Pwrnace  and  Registered  Fire«Bar. 

tot  Licencea  and  J^'artlciUars  apply  to  Mr.  Damoz,  10,  Ifforfolk-street,  Strand,  London. 


Gkittik  TetehsL  Odrnpaay,  Patentees^ 

tVharf-roadf   City'road^  London, 

although  we  are  inclined  to  thlnlt  it  does  not  talce 
so  fast  a  grip  on  the  pulley  as  leather,  yet  there  Is 
ample  hold  for  all  general  purposes.  W  c  shall  con- 
tinue to  use  it  and  to  give  It  our  best  attention,  so 
as  to  learn  how  to  employ  to  best  advantage  the 
many  excellent  qualities  it  possesses  over  the  ordi- 
nary leather  belts. 

h'ASMYTH,  GASKELL,  fr  CO. 
S.  Statham,  Esq.,  Gutta  Percha  Works,  Umdon. 

Manchester,  1 8th  June,  1847. 
Dear  Sir, — Wn  beg  to  inform  your  that  we  hn\'e 
now  luid  the  patent  Gutta  Percha  Bands  or  Stiaps 
in  use  for  more  tlinu  six  months.  For  tube  frames 
T#c  consider  ihcm  v6ry  mueh  superior  to  anything 
we  have  tried  before.  They  also  do  ve/y  well  as 
open  straps  for  mulos,  throstles,  looms,  8rc. 
We  are,  Sir,  yours  respectfully, 

THOS.  D0DG8HON  &  NEPHEWS. 
Mr.  Samuel  Statham,  Gutta  Percha  Company. 
Wellington  Mills,  Stockport, 
4th  September,  1847. 
Gentlemen, — We  have  much  pleasure  in  bearing 
our  testimony  to  the  valuable  qualities  of  the  Gutta 
Percha  for  driving  bands.    We  have  found  it  answer 
eicecdmgly  well  in  most  cases  where  we  have  tried 
ity  and  we  think  it  has  only  to  be  made  known  to 
ensure  its  very  general  use. 


October  1, 1847. 
rPHB  GUTTA  PERCHA  COMPANY,  in  request- 
-^  ing  the  attention  of  the  Public  to  the  accompa- 
nying Testimonials,  have  great  pleasure  in  stating 
that  the  steadily  increasing  demand  lor  the  Pa- 
TEKT  Gutta  Fxrcua  Drivixq  Bands  justifies 
the  utmost  confidence  that  they  are  fully  approved. 

Their  durability  and  strength,  permanent  con- 
tractilitv  and  uniformity  of  substance— their  in.^^us- 
ce^tibility  of  injury  from  contact  with  Oih,  Grease, 
Actds,  Alkalies,  or  Water,  and  the  facility  with 
which  the  single  joint  required  can  be  made  la 
Bands  of  an  inaeiiuite  length,  render  them  supi.'r>or 
for  almost  all  working  purposes,  and  decidxdly  eco- 
nomical 

Galoft he's.  Tubing  of  all  sizes,  Bougies,  Catheters, 
and  other  SXJRGIC  AL INSTRUM  ENTS ;  MOULD- 
INGS POA,  PICTOKE-FRAMES  and  other  deco- 
rative purposes ;  WHIPS  and  THONGS,  TENNIS, 
60LP,  and  CRICKET  BALLS,  are  in  a  forward 
state  of  manufacture,  and  will  be  very  shortly  ready 
for  sale. 

All  orders  forwarded  to  the  Company's  Works, 
WiiARif-ROAn,  CiTY-ROAP,  Will  rcceive  immediate 
attention. 

HasVtngden,  September  4,  1847. 

Dear  Sir,— We  have  now  been  using  tlie  Gutta 
Percha  Straps  for  the  last  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  our 
most  sanguine  expectations ;  and  we  may  add,  that 
•ome  of  our  machines  which  retiuired  a  J2-fnch  lea- 
ther strap,  and  which  almost  daily  required  to  be 
repaired,  we  have  been  turning  the  same  with  the 
Gutta  Percha  Straps  10  inches  only  for  the  above- 
muncd  period,  and  now  find  them  aa  good  as  the 
day  they  were  first  dpplied. 

We  rdmam,  yours  respectfully, 

W.  &  ft.  TURNER. 

To  S.  Stathattf  £sq.,  Gutta  Percha  Compaiiv. 
Atlia  Works,  Manchester,  Sept.  1,  1847. 

Sir,— In  reply  to  your  iuquirj'  as  to  the  result  of 
QUr  experience  with  the  Gutta  Percha  Straps,  wc 
lUsfc  great  pleasure  in  stating  that  the  advantages 
they  pooscss  arc  so  very  manifest  as  to  induce  us  to 
apply  them  In  almost  every  instance  where  now 
•traps  are  required.— We  are,  Sir,  very  respectfully, 
SHARP,  BROTHERS. 

Saihuel  Statham,  Esq.,  Gutta  Percha  Company. 

Brldgewatcr  Foundry,  Patricroft,  near 
Manchester,  Sept.  3,  1847. 
8ir,— In  reply  to  your  inquiry  respecting  how  we 
like  your  Gutta  Perclia  Machine  Straps  or  Driving 
Belts,  although  we  have  not  had  quite  so  much 
experience  in  the  above-named  tise  of  Gutta  Percha 
^  we  hope  to  have,  so  fiir  as  we  have  employed  it, 
It  has  given  us  general  satisfaction.  The  beauti- 
fttUy  atraisAt  amd  regular  manner  in  which  It  runs 
on  tlie  ptilwys,  especlMly  on  our  edtic  or  speed  pul- 
leys, is  a  strong  recommocdation  in  its  fiivour ;  and 


We  are.  Gentlemen,  yours  obediently, 

HOLE,  LINGARD,  8f  CRUTTENDttN. 

To  the  Gutta  Percha  Company,  City-  road,  London 
Tottington  Uall,  near  Bur}',  Lancasliire, 
September  3,  1847. 

Dear  Sir,— Your  letter  of  the  31st  August  Is  to 
haiid,  and  in  answer  respecting  the  use  of  your 
Gutta  Percha  Bands,  1  cannot  give  you  a  better 
proof  of  our  approval  of  them  in  preference  to  lea- 
ther straps,  than  having  given  an  order  for  another 
to  your  partner,  yesteiday,  to  be  in  readiness  in  case 
of  accident.  They  are  decidedly  preferable  to  the 
old  straps ;  and  we  can  recommend  them  with  the 
greatest  confidence  to  any  i^rson  for  Drivin}? Straps. 
For  HALL  &  GORTON,  THOMAS  GORTuN. 

S.  Statham,  Esq.,  Gutta  Percha  Company. 

Brewery,  IClh  September,  1847. 

Gentlemen, — We  have  much  pleasure  in  icpeat- 
in?  our  testimony  to  the  very  great  improvement 
effected  by  the  use  of  Machinery  Bands  made  of 
your  material  instead  of  leather:  :he  stoppage  of 
parts  of  our  works,  through  the  failing  of  the  lea- 
ther straps,  used  to  be  of  daily  occuircnce,  causing 
great  inconvenience  and  expense  With  this  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  uur  superintendent  that  the  advantage  of  using 
your  nuitenal  ia  surpiiking,  as  regards  economy  and 
■aving  of  trouble.  We  conlidently  recommend  it 
to  machinists  and  factories  for  general  adoption. 
TRUMAN,  HANBURY,  BUXTON,  &  CO. 

To  the  Gutta  Percha  Company. 
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Patent  Gutta  [Percha  Soles  for 
Boots  and  Shoes. 

The  capabilities  of  the  GUTTA  PERCH  A  SOLES 
FOR  BOOTS  AND  SHOES  having  been  exten- 
sively and  satisfactorily  t-^sted,  we  can  anhesitat- 
ingly  recommend  the  material  prepared  for  the  par- 
pose,  its  merit  having  been  acknowledged  by  all 
who  have  worn  it.  Indeed,  experience  ha«  proved 
that  Gutta  Percha  Soles  wear  twice  as  long  as  lea- 
ther, with  great  additional  i^rsonal  comfort,  and 
they  remain  perfectly  impervious  to  wet  until  quite 
worn  through. 

23,  Southampton  Row,  1st  Sept.,  1847. 

Gentlemen,— I  write  to  thank  you  for  allowing 
me  to  use  the  new  PATENT  GUTTA  PERCHA 
SOLES.  I  felt  annoyed  at  not  being  allowed  to  use 
them  from  the  time  I  had  first  worn  them,  namely, 
from  last  October,  but  am  not  sorry  now,  because  1 
can  speak  confidently  of  their  advantages  over  lea- 
ther soles.  I  made  the  first  pair  last  October,  and 
wore  them  eight  months  before  I  wore  the  soles 
through.  I  had  them  heeled  six  times,  and  one 
pair  of  extra  fronts  I  put  to  the  same  soles.  I  only 
ktpt  tJi4  OH*  pair  in  wear  to  see  how  long  then  would 
laeL  I  will  neverwear  another  leather  sole  so  long 
as  I  can  get  GUrPA  PERCHA  SOLES,  and  I  walk 
ttoTO.  12  to  20  miles  a  day. 

C.  WRIGHT,  Boot  and  Shoe-maker. 

To  the  Gutta  Percha  Company. 

9,  Gloucester  Row,  Hoxton,5th  July,  1847. 

Sir,— I  beg  to  thank  you  for  the  boots  with 
GUTTA  PERCHA  SOLES  which  I  had  from  you 
on  the  first  of  the  year.  I  have  had  them  in  con- 
stant use  for  nearly  five  months,  the  greater  portion 
of  that  time  being  the  most  inclement  period  of  the 
year;  and  from  my  occupation  as  a  general  post 
letter- carrier,  you  may  be  sure  that  they  have  had 
more  than  a  common  ftilr  trial,  and  the  Gutta  Per- 
cha seems  now  as  firm  and  as  Httle  worn  as  on  the 
first  day.     W.  HUTTON,  G.  P.  O.  Letter  Carrier. 

To  E.  Granville,  Esq.,  Gutto  Percha  Works. 

28,  St.  John-street,  August  25th,  1647. 

Gentlemen,— It  gives  me  great  pleasure  to  ac- 
quaint you  that  the  Gutta  Percha  Soles  I  had  fkrom 
your  Works  have  answered  the  purpose  admirably, 
as  I  can  fUlly  testify,  having  had  them  in  wear  six 
months,  during  the  winter,  in  Smithfleld-market, 
and  have  not  been  subjected  to  the  annoyance  of 
wet  feet,  as  is  often  the  case  with  leather  soles,  and, 
in  my  opinion,  they  wear  three  times  as  long. 

H.  L  TARLINO. 

To  the  Guttapercha  Companv. 

N.B.— The  above  Soles,  which  are  not  worn  out, 
may  be  seen  at  the  Gutto  Percha  Company*^  works. 
No.  S,  Union  place.  New-road, 

Dear  Sir, 

I  have  worn  the  Gutta  Percha  Soles  for 
nearly  a  year,  with  much  satisfaction  and  comfort  : 
in  wet  and  cold  weather  they  keep  the  feet  perfectly 
dry  and  warm— are  pleasant  to  wear,  and  I  have 
found  them  more  durable  than  leather. 
I  am.  Dear  Sir,  yours  faithfliUy, 

W.  GORTON. 

To  the  Secretary  of  the  Gutta  Percha  Company, 

What  to  Eaty^  Drink,  and 

Sound  digestion!  What  a  boon;  but  what  a 
rarity  I  All  the  wealth  in  the  world  cannot  buy  it, . 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
nights  I— How  refreshing  is  a  good  night's  rest,  and 
how  few  obtain  it !  How  fearlul  is  iUness,  and  who 
have  we  to  blame  for  it  but  ourselves  I  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  offmoi« 
fire  than  water  quenches.  Reader,  if  you  value  the 
desiderato  of  good  health  in  the  day,  and  tranquil 
repose  at  nights,  together  with  mental  serenity  at 
all  times,  or  should  lack  firmneu  of  nerve  or  pur- 
pose, or  Sttfi^r  flrom  the  sorrows  of  ao  afflicted  body 


seek  how  to  obtain  the  former,  and  remove  the 
latter,  in  DR.  CULVERWELL'S  little  Memotra, 
called  "HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DRINK,  and  AVOID;"  and  its  Companion— 
"  HOW  to  be  HAPPY"  (the price U  but  la.  each 
if  by  post,  1  s.  6d.  in  stamps.)  They  recommend  no 
nostrum,  pill,  or  balm,  but  render  every  possessor 
master  or  mistress  of  his  or  her  own  case.  They 
tell  home  truths,  and  detail  fSuts  that  may  astound, 
but  which  are  worthy  of  Acognition,  and  they  fUr- 
tbermore  unmystify  the  laws  of  life,  health,  and 
happiness ;  that  how  to  live  happily  and  content- 
edly, is  rendered  clear  and  open  to  the  humblest 
intelligence.  To  be  had  of  Sherwood,  28,  Pater- 
noster-row; CarvaUio,  147,  Fleet-street;  Mann,  39. 
Comhill;  Nelson,  457,  West  Strand,  and  all  book- 
sellers ;  or  direct  firom  the  Author,  10,  Argyll-place, 
Regent  street ;  who  can  be  personally  conferred 
with  dally  till  four,  and  in  the  evening  till  nine. 
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NICHOLSON'S  IMPROVED  STONE  CUTTING-MACHINE. 
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KICHOLSON's  IMPROYID  STOm  DBILLIlTO-UACHtint. 

Bg.  2.  Fig.  3. 


Sir, — I  forward  to  you  a  description  England,  and  has  been  found  to  facilitate 

and  drawings  of  a  stone  drilling-  machine,  the  process  of  excavating  rock  very  much, 

lately  introduced  into  this  country  by  and  only  requires  to  be  known  to  be  in 

me.    It  18  now  in  use  in  several  parts  A  general  use.    The  machine  Is  mad*  at 
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the  Shlldan  Engine  Works,  near  Dar- 
lington. 
X  am.  Sir,  your  obedient  servant, 
Edwa&d  Nicholson. 

Hpldforth-boiue,  Bp.  AuckJand, 
Dec.  14,  IM7. 

Degeription, 
Pig.  1,  is  a  front  elevation  of  Uie  ma- 
cliine  ;  fig.  2,  a  side  elevation ;  and  fig. 
3,  a  seotional  side  Novation  of  part  of  the 
framework,  showing  the  slide,  T,  and 
also,  in  dotted  lines,  the  slide  T^.  A,  is 
the  framework  of  the  machine ;  B,  the 
driving  shaft ;  C,  fiy-wheel ;  D,  orank 
on  ihe  shaft,  A  B ;  £,  oonneetisff  rod 
attached  at  its  lowor  end  to  the  crank,  D, 
and  at  its  upper  end  to  the  carriage,  F, 
which  is  alternately  raised  and  lowered 
thereby ;,  this  carriage  supports  the  levers 
G  G^  working  on  fulcra  at  *  * ;  the 
lower  ends  of  these  levers  form  jaws, 
which  (when  the  upper  ends  are  dis- 
tended or  pushed  away  from  each  other,) 
clip  the  dnll,  H,  whereby  the  drill  is  raised 
along  with  the  levers,  and  the  carriage, 
F.  I,  a  tappet,  or  rod,  furnished  at  P, 
with  inolinea  sur&oes,  which,  when  the 
rod  is  forced  upwards,  push  the  upper 
ends  of  the  levers,  G  6>,  away  f^m  each 
other,  and  thereby  effect  the  **  clipping" 
referred  to.  K,  a  bent  lever  which  works  at 
one  end  on  a  fulcrum  at  K',  and  through 
a  guide-fork  L,  is  attached  at  its  other  end 
to  a  rod,  M,which  connects  it  with  a  lever, 
N,  made  fast  to  one  end  of  the  rod  or  shaft, 
O,  as  is  also  the  lever,  P,  to  its  other 
end.  The  lever,  P,  is  famished  with  an 
arm,  P,  which  is  jointed  thereto  at  one 
endt  while  its  other  end  rests  upon  a  screw; 
P',  by  which  its  action  is  regulated.  Q, 
is  a  cam  on  the  shaft,  B,  so  shaped  and 
situated  as  to  raise  the  lever,  k,  at  or 
about  the  time  when  the  crank,  D,  is  at 
the  lower  end  of  its  two  null  points,  bv 

M  N, 


of  the  intermediate  parts, 
O,  P.  The  lever,  E,  raises  the  end  of 
the  arm,  .P',  before  (or  quicker,)  than 
the  oarriage,  F,  and  presses  the  tappet, 
or  rod,  I,  upwards,  whereby  (as  before 
described)  the  jaws  of  the  levers,  G  G^ 
are  made  to  clip  and  raise  the  drill,  H, 
with  them.  Just  before  thd  crank,  D,  is 
at  the  higher  of  its  null  points,  the  top 
of  the  tappet,  or  rod,  I,  strikes  against 
the  piece,  Q,  fixed  to  the  framework,  and 
thereby  disengages  the  drill,  which  falls 
in  the  direction  siven  to  it  by  the  guide- 
pieee,  A',  of  we  framework  and  the 
guide*ioUer8y  M^  A';  which  direction 


is  regulated  by  ktows,  R,  whiih 
the  rod,  S,  so  as  to  hoht  the  upper  phut 
of  the  framework  from  the  joints,  A^  A\ 
at  any  angle  at  which  the  drill  may  bo 
required  to  work.  The  carriage,  F,  h» 
grooves  which  work  on  the  slides,  TT*; 
and  being  shaped  and  placed  *'ob  the 
skew,"  md  slanting  in  oppoaHe  diree- 
tions,  give  to  it,  and  with  it,  to  the  dritt 
also,  a  slight  or  partial  rotary  motioB 
when  in  the  act  of  being  raised,  so  that 
the  ed^  of  the  drill  may  be  presented  kk 
a  ooutinuaUy  altering  poriCioB  upon  te 
ground  or  work  on  whieh  it  operattsu 
U,  is  a  lever  for  sliding  the  shafts  or  jM, 
O,  laterally,  and  thereby  throwing  the 
arm,  P*,  out  of  gear  with  the  tappet,  I, 
when  required.  WW,  are  BCffetm 
passing  through  nuls  embedded  in  thv 
comers  of  the  frame,  fbr  the  purpose  of 
adjusting  it  to  the  inequality  of  the  sur- 
face on  which  it  may  be  required  to 
stand.  W,  driving  pulley  with  grooved 
periphery  for  rope.  ^ 


ON  TAPonisATioN,  (iN  coivTiirTrAnoir  oi» 

THB   ABTIOLM   ON   "  THU   SMFLOTlltllV 

OF  HKAT  AS  A  iTonva  powum.") 
The  conversioa  of  liquids  into  gases 
by  heat,  as  exhibited  either  in  the  stow 
evaporation  of  nearly  all  fluids  at  common 
temperatures,  or  in  the  production  of 
gases  having  great  pressure  with  or  with- 
out the  appearance  of  boiling — ^is  a  sub- 
ject treatea  of  by  such  a  number  of  fltst- 
rate  men,  and  on  the  illustration  of  which 
such  a  mass  of  experiment  and  observa- 
tion has  been  heaped  up,  that  it  is  evi- 
dent we  must  attribute  the  very  imperfect 
and  unsatisfactory  state  in  which,  after 
all,  it  still  remains,  to  the  extreme  diffi- 
culty of  the  subject  itself.  In  fact,  we 
have  in  this,  as  in  so  many  other  branches 
of  physics,  arrived  at  a  point  where  con- 
jectures and  hypotheses  on  the  nature  of 
molecular  forces  are  all  that  is  left  to  us 
— ^where  direct  observation  ceases,  and 
the  phenomena  whose  agency  we  are 
desirous  of  tracing  are  altogether  beyond 
the  limits  of  our  senses.  We  have  got 
on  one  side  an  innumerable  crowd  of 
every- day  facts,  such  as  the  boiling  of  a 
tea-kettle,  or  the  drying  of  clothes  after 
washing,  which  we  hardly  ever  think 
worth  inquiring  into  at  all — and  on  the 
other  hand,  a  few  accidentally-observed 
facts,  which  we  call  "  curious,"  and 
having  put  them  into  a  magaiine.  and 
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wondered  it  them  very  much,  as  usua], 
we  forget  all  about  them  too.  To  any 
one,  however,  who  wishes  to  test  any 
theory  he  may  have  formed  by  fact, 
theae  curiosities  stowed  away  in  old  ma- 
gazines, and  altogether  lost,  are  of  the 
greatest  value.  One  of  the  chief  objects 
in  this  paper  is  to  induce  those  who  may 
read  ir,  and  who  are  interested  in  the 
subject,  to  be  on  the  look-out  for  these 
sort  of  facts,  and  of  which  it  is  extremely 
probable  that  nearly  every  person  en- 
gaged in  manufactures,  &c.,  could  sup- 
ply some.  The  experiment  of  Mr.  Coat- 
tiupe,  which  will  be  mentioned  in  the 
course  of  the  next  paper,  may  be  taken 
as  an  example. 

A  recent  German  experimenter,  Mag- 
nus, concludes  one  of  his  articles  with 
the  following  sentence ; — "  There  does 
not  exist  an  older  physical  experiment, 
nor  one  more  frequently  repeated,  than 
that  of  boiling  water ;  but,  nevertheless, 
what  occurs  in  the  process  was  not  suffi- 
ciently known,  and  even  now  much  still 
remains  unexplained."  As  the  clearest 
description  of  this  process  which  I  have 
met  with  in  any  of  the  popular  treatises, 
I  shall  translate  here  that  given  by  Pouil- 
let  in  his  EUment  de  Physique : — *  *  When 
the  ebullition  of  a  liquid  w  observed,  in 
general  nothing  is  seen  excepting  a  move- 
ment, more  or  less  rapid,  which  mingles 
together  the  whole  mass,  and  agitates  it 
in  every  direction ;  but  when  the  expe- 
riment is  made  in  a  glass  vessel,  we  per- 
ceive the  continually- varying  cause'  pro- 
ducing these  motions.  Bubbles  of  vapour 
are  seen  to  be  formed  on  the  heated  sides 
of  the  vessel,  which  bubbles  rise  in  con- 
sequence of  their  lightness,  and  burst  on 
arriving  at  the  surface.  At  the  moment 
of  their  formation  they  are  small,  but 
grow  larger  as  they  ascend;  and  those 
which  proceed  from  the  hottest  parts  of 
the  vessel  are  those  which  succeed  each 
other  with  the  greatest  rapidity.  In 
order  that  these  bubbles  mny  be  capable 
of  existing  and  ascending  in  the  midst 
of  the  liquid  mass  which  presses  upon 
them  on  all  sides,  it  is  obviously  neces- 
sary that  the  vapour  composing  them  be 
of  a  tension  equal  to  the  surrounding 
pressure.  This  it  is  which  determines 
the  boiling  point  of  different  liquids,  and 
also  that  of  the  same  liquid  when  sub- 
mitted to  different  pressures.  Hence 
the  first  condition  for  boiling  is,  that  the 
temperature  be  sufl&ciently  high  to  enable 


the  elastic  force  of  the  vapour  to  over- 
come all  the  pressures  which  are  being 
exerted  in  the  liquid  mass.  The  second 
condition  is,  as  v^e  have  already  seen, 
that  the  vapour  be  supplied  with  that 
latent  heat  which  is  essential  to  its  for- 
mation." 

In  order  to  obtain  anything  like  a 
comprehensive  view  of  the  general  nature 
of  vaporisation,  under  all  its  varied 
modifications,  we  must  consider  it  as  a 
mechanical  problem.  In  every  drop  of 
water  converted  into  steam,  we  have  a 
contest  of  opposing  forces.  I^t  us  take 
an  example,  and  go  through  it,  step  by 
step.  In  the  first  place,  then,  let  us 
suppose  the  water  to  be  perfectly  pure, 
and  placed  in  a  metallic  vessel  over  a 
fire,  and  under  the  ordinary  atmospheric 
pressure.  We  must  consider  what  hap- 
pens to  each  of  the  indefinitely  small 
particles  of  which  the  whole  mass  of 
water  is  made  up.  There  are  many  rea- 
sons which  induce  us  to  consider  these 
small  particles  to  be  of  a  spherical  form ; 
there  must,  at  any  rate,  be  innumerable 
interstices  or  spaces  unoccupied  by  the 
watery  particles  throughout  the  mass. 
Each  of  these  small  spheres  most  probably 
consists  of  a  number  of  still  smaller  par- 
ticles of  water,  and  each  of  the  uUimaU 
particles  of  water  is  again  composed  of 
particles  of  oxygen  and  hydrogen.  At 
present,  however,  we  need  not  trouble 
ourselves  with  these  latter,  or  with  the 
still  simpler  molecules  into  which  it  is 
possible  that  both  oxygen  and  hydrogen 
may  be  decomposed.  In  all  the  ordinary 
phenomena,  we  have  merely  a  change  of 
state  from  the  larger  compound  waters 
particle  into  the  smaller  and  less  com- 
pound valour- particle.  This  partial 
disintegration  is  effected  by  heat,  and  if 
we  were,  in  any  experiment,  to  go  on 
applying  heat  to  the  vapour- particles, 
we  should  still  further  decompose  them 
into  their  simpler  elements  of  oxygen 
and  hydrogen.  From  solid  to  liquid, 
from  liquid  to  vapour,  and  from  vapour 
or  compound  gas  to  the  constituent  gases, 
oxygen  and  hydrogen,  we  see  only  one 
uniform  process  of  decomposition :  from 
the  more  compound  system,  the  indi- 
vidual elements  of  which  are  held  toge- 
ther by  n.utual  attractions,  we  get,  by 
the  application  of  heat,  to  the  less  com- 
pound system  ;  whose  individual  elements 
seem,  however,  to  have  a  still  more 
powerful  attraction  for  e^ch  o(her-*aQ4 
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from  this  to  a  still  simpler  system,  having 
yet  stronger  internal  forces.  Each  of 
these  compound  systems  we  nevertheless 
in  common  language  call  ti  par  Hole :  thus 
if  we  take  up  on  £e  point  of  a  needle  a 
mass  of  water,  and,  if  possible,  divide 
that  into  still  minuter  portions  until  me- 
chanical agency  can  reach  no  further,  so 
that  the  ultimate  mass  arrived  at  is  only 
capable  of  still  further  decomposition  by 
the  agency  of  heat — we  may  give  to 
this  the  name  of  a  particle  of  water. 
Every  particle  of  water,  then,  W,  con- 
sists of  a  number  of  particles  of  vapour, 
each  of  which  we  shall  call,  V,  all  of 
which,  whilst  in  the  liquid  state,  are 
bound  together  by  strong  mutual  attrac- 
tions. Let  us  consider  one  of  the  water 
particles,  W,  as  ft  exists  in  the  midst  of 
the  surrounding  fluid.  It  is  a  system  of 
particles  acted  on  by  internal  and  also 
by  external  forces.  Amongst  these  lat- 
ter we  have  (1)  the  pressure  of  the  at- 
mosphere transmitted  by  the  surround- 
ing mass  of  water,  and  (2)  the  weight 
of  the  superjacent  column  of  water 
reaching  to  the  free  surface  of  the  fluid. 
All  these  forces  must  be  overcome  by 
the  agency  of  the  heat  before  the  vapour 
particles,  V,  can  burst  their  bonds  and 
assume  an  independent  existence.  The 
common  books  on  physics  give  abun- 
dant illustrations  of  the  influence  of  these 
external  forces — ^and  some  of  them  are 
laughable  enough ;  as,  for  instance,  the 
astonishment  of  a  traveller,  who  after  a 
toilsome  ascent  of  a  lofty  mountain, 
being  desirous  of  a  cup  of  tea,  put  his 
kettle  on  the  fire  forthwith,  and  was  re- 
joiced at  seeing  how  soon  it  boikd.  *'  All 
IS  not  hot  that  boils."  His  tea  was 
little  better  than  lukewarm,  and  do  all 
he  could,  though  he  found  it  easy  enough 
to  '*  get  up  the  steam,**  to  make  the 
water  hot  he  found  was  quite  a  different 
thing,  and  not  to  be  effected  without 
several  more  pounds  per  square  inch  of 
atmospheric  pressure  Uian  was  to  be  had 
in  that  region.  If  his  kettle  lid  had 
been  tight,  however,  and  he  had  thought 
of  blocking  up  the  spout»  he  might  have 
made  the  water  as  hot  as  he  liked.  For  a 
similar  reason,  it  would  require  more  heat 
to  make  a  certain  quantity  of  water  boil 
in  a  long  narrow  tube  (the  fire  being  ap- 
plied at  one  end)  than  if  the  same 
quantity  were  expiosed  to  the  fire  in  a 
broad  shallow  dish. 
The  influence  of  tliese  external  cir- 


cumstances is,  then,  so  far,  well  under- 
stood. There  still  remain,  however, -a 
great  many  very  intricate  questions  to  be 
answered  as  to  the  actual  process  by 
which  the  originally  fluid  particle  becomes 
converted  into  a  number  of  vapour- par- 
ticles ;  to  say  nothing  about  the  equally 
difficult  question  as  to  how  the  heat  is 
propagated  through  the  successive  layers 
of  fluid,  from  bottom  to  top.  And  in 
the  first  place,  with  regard  to  the  in- 
fluence of  the  pressure  exerted  on  the 
surface  of  the  fluid,  either  by  the  atmo- 
sphere or  confined  vapour,  all  that  is 
shown  by  the  popular  illustrations  just 
alluded  to  is,  that  the  water  cannot  be 
heated  beyond  a  certain  degree  of  tem- 
perature dependent  on  the  pressure  at 
the  surface— and  that  according  as  this 
pressure  is  greater  or  less,  the  greater  or 
Jess  will  be  the  temperature  at  which  the 
phenomenon  called  boiling  occurs.  Our 
popular  treatises  amplify  quite  enough 
on  this  point,  but  we  must  inquire  much 
more  fully  into  the  various  other  circum- 
stances accompanying  the  variation  of 
pressure  before  we  can  be  said  to  under- 
stand much  about  the  thing.  The  mere 
circumstance  of  "  boiling**  is  of  compa- 
ratively little  importance.  That  which 
is  of  most  importance,  both  in  an  econo- 
mical and  theoretical  interest,  to  learn, 
is  the  connection  between  the  following 
quantities : 

1.  The  amount  of  heat  supplied  in  a 
given  time. 

2.  The  quantity  of  water  changed 
into  steam  by  this  heat. 

3.  The  pressure  and  other  physical 
properties  of  this  steam  at  any  given 
instant. 

4.  The  corresponding  temperatures, m 
indicated  by  mercurial  thermometers 
immersed  in  the  water  and  in  the  steam. 

5.  Atmospheric,  or  other  pressure 
exerted  on  the  surface  of  the  water.     ■ 

It  is  astonishing  how  very  little  has 
been  really  done,  notwithstanding  the 
immense  number  of  experiments  made 
by  so  many  first-rate  observers;  how 
little,  I  mean,  capable  of  giving  any  in- 
sight into  the  whole  physical  proces.s. 
The  chief  object  aimed  at  in  nearly  all 
these  experiments,  has  been  the  forma- 
tion of  tables  giving  the  temperatures  and 
corresponding  pressures.  Everything 
that  relates  to  the  quantity  of  heat  sup- 
plied, the  time  elapsed  between  any  one 
given  pressure  ^nd  temperature  to  an- 
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t,  itibe  aetail  mioant  of  water  ya- 
porteed,  frc,  &o.,  is  wholly  omitted.    If 
rach  tables  enat^e  a  man  in  charge  of 
ftn  engine  to  say  at  once  what  the  actual 
tore«sore  of  the  steam  in  the  boiler  is 
by  looking  at  the  thermometer  immersed 
Ifi  the  water  or  steam,  they  are  of  course 
of  the  greatest  practical  utility — and  yet, 
nevertheless,  this  may  be  but  a  very  im- 
Herfect  eontributSon  towards  a  thorough 
'knowledfi^  of  the  whole  process.  More- 
•oirer,  wim  regard  to  those  few  experi- 
teitats  which  have  had  reference  to  the 
oCher  questions  abore  mentioned,  I  have 
!foaiid  that  unless  the  original  account 
t)y  4Sie  experimenters  themselves  be  con- 
'rated,    ho    reliance    whatever  can  he 
pkwed  on  tihe  propositions  which  later 
writers  have  thougtit  fit  to  announce  as 
the  result  of  such  experiments — and, 
Indeed,  in  some  cases  it  is  altogether  im- 
possible to  say  what  is  the  exact  mean« 
iDg   intended  to  he   conveyed  by  the 
writers.  For  example,  Dr.  Lardner,  in  his 
•'IVeatise  on  Heat,**  (and  thence  copied 
Into  his  "Treatise  on  the  Steam-engine,") 
«ays,  that  it  results  from  experiment; 
**  flikt  the  same  quantity  of  heat  is  ne- 
"Ocssarjr  to  convert  a  given  weight  of 
water  mto  steam,  at  whatever  tempera- 
ture, or  under  whatever  pressure,  the 
water  may  be  boiled."    The  experiment 
tcfcrreii  to  is  no  doubt  that  of  Watt, 
which  I  will  now  transcribe  in  his  own 
#ords.  (Note  to  article  on  Steam-engine, 
in  Kobison's  "  Mech.  Philos.")  "When 
lihe  digester  was  set  npon  a  steady  fire 
for  a  given  time,  half  an  hour  for  in- 
'stance,  the  steam  being  allowed  to  issue 
freely  hy  keeping  the  safety-valve  quite 
open,  and  the  quantity  of  water  evapor- 
ated in  that  time  being  ascertained;  if 
ibe  digester  was  again  placed  on  the  fire, 
snd  continued  for  an  equal  time  with  the 
Balfety- valve  shui,  upon  opening  that 
valve  a  quantity  of  steam  would  issue 
wi A  violence ;  and  when  the  elasticity 
<i  Ae  steam  issuing  was  reduced  to  that 
€f  the  atmosphere,  I  found  the  quantity 
cT  water  evaporated  in  these  circum- 
stances was  apparently  the  same  as  had 
eviq[>orated  in  an  equal  time  when  the 
Talve  was  constantly  open.  From  whence 
I  concluded,  that  the  quantities  of  water 
evaporated  in  any  given  rime  were  pro- 
portional to  the  quantity  of  heat  which 
entered  it,  et  cceteris  paribus,  to  the  sur- 
»  ftces  exposed  to  the  fire  and  not  to  the 
sorfkcefe  exposed  to  the  air,  as  had  been 


snppbsed,  and  as  is  the  easfe  where  the 
air  is  the  sole  agent  of  evaporation  in 
heats  helow  boiling.** 

It  requires  but  very  little  consideration 
to  see  that  this  experiment  does  not  at 
all  prove  that  "  the  same  quantity  of 
heat  is  necessary  to  convert  a  given 
weight  of  water  mto  steam  at  whatever 
temperature,  or  under  whatever  pres- 
sure the  water  may  he  boiled."  For 
this  simple  reason — tHe  amount  of  water 
converted  into  steam  was  only  measured 
after  the  pressure  had  been  reduced  by 
the  opening  of  the  vaive  to  the  ordinary 
atmospheric  pressure.  If  the  water  had 
heen  contained  in  a  glass  vessel,  so  that 
the  quantity  vaporised  could  be  ascer- 
tained without  altering  the  pressure  on 
the  surface,  and  if  in  this  way  it  hlid 
been  found  that  the  same  quantity  was 
converted  into  steam  in  half  an  hour  as 
under  the  usual  pressure  of  the  atmo- 
sphere, then  indeed  it  would  be  proved 
that  the  same  quantity  of  water  is  va- 
porised hy  a  given  amount  of  heat,  what- 
ever be  the  pressure  under  which  it 
is  produced.  But  in  the  experiment  as 
described  by  Watt,  there  mignt,  for  any- 
thing we  know,  he  an  immense  alteration 
in  the  rate  of  vaporisation  at  the  instant 
of  opening  the  valve.  It  is  possible,  cer- 
tainly, that  this  is  not  the  experiment 
referred  to  by  Lardner ;  but  from  Ae 
preceding  references  In  the  Treatise,  I 
have  no  doubt  that  it  is  to  this  that  he 
refers,  and  at  any  rate  I  have  not  met 
with  any  other  experiment  from  which 
any  sucn  conclusion  has  been  attempted 
to  be  drawn. 

Another  source  of  frequent  annoyance 
to  the  reader  is,  that  in  many  of  the  re- 
corded experiments  where  it  is  absolutely 
necessary  to  know  the  quantities  of  heal 
employed  to  produce  the  effect  mentioned, 
the  writers  nave  contented  themselves 
with  giving  merely  the  temperatures. 
The  thermometer  has  been  relied  upon 
far  too  much,  and  men  are  only  now 
heginniog  to  see  the  fallacies  into  which 
it  may  lead.  The  expansion  of  mercury 
is  (as  of  course  every  Dody  acknowledges 
verbally,)  merely  one  of  the  effects  of 
heat  which  is  often  useful  as  an  indicator 
of  other  concomitant  effects ;  hut  though 
thus  verbally  acknowledged  the  fact  is 
ft'equently  forgotten  in  practice.  It  can- 
not be  too  strongly  or  frequently  urged 
upon  experimenters,  th^  no  one  of  the 
enects  produced  by  any  physical  agent 
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can  he  idled  viptia  as  tbe  ajcenrate  Mea- 
Mr0  c(f  the  prittiary  cause,  utdess  aU  the 
other  acccmpamfing  circumstances  are 
precisely  the  same.  Those  who  haye 
given  atiy  attention  to  the  subject  of  vol- 
taXc  electricity  must  have  noticed  the 

S'eat  difference  and  inexplicable  contra- 
ction between  different  experimental 
ilesnlh,  aH  depending  on  tlie  use  of  the^ 
deflection  of  a  magnetic  needle  as  a  ma^ 
thematical  meamrefWhen  compared  with 
tile  resuttB  given  by  the  heating  of  wires, 
decomposition  of  water,  expenditure  of 
sine,  &c.,  &c.,  n^lioD  Ihete  tetter  e^cts 
are  taken  as  ifae  measures,  ft  is  in  vain 
to  expect  any  correct  views  of  llie  nature 
of  these  physksal  agenis  vatil  a^great  deal 
more  of  mathematical  accuracy  is  intro-* 
diioed  iato  the  method  and  primciples 
of  measuring:  accuracy  in  the  degree, 
ihough  so  exclusively  attended  to  by 
eiferioieiiters,  is  a  very  ftr  inferior  sulh- 
ject ; — what  I  mean  is,  that  an  error  of 
a  few  degrees  in  the  thermometrie  and 
Halvanemeter  needle  results,  is  of  much 
MS  coD8e(|«i6aoe  dian  tbe  relianoe  on 
ihese  iwo  iMtmmeBts  as  indicators  of  a 
pvioMry  force  under  doubtful  eireum- 
•tanoes.  li  is  very  possible  that  such  a 
>]]ad  trust  may  be  produetive  of  no  error 
throughout  a  large  class  of  experiments, 
and  yet  be  utterly  ftrtal  in  another  class. 
Suppose,  for  instance,  a  person  ignorant 
of  me  prfnclples  ^of  mecnanics  were  to 
set  dibvul  neaaiorkig  and  comparing  the 
force  of  the  earth^s  attraction  at  di&rent 
distances,  and  suppose  that  he  relied  en- 
tirely on  the  velocity  produced  in  a 
ifiom  time,  without  any  referenee  to  the 
mass  acted  on,  as  a  correct  representative 
«f  tlwt  primary  forae  he  was  seekix^  to 
measure.  He  would  arrive  at  correct  re- 
sults, notwithstanding  his  blind  con- 
fidence in  a  wteng  principle.  Whv? 
Because  it  so  happens  in  this  sartioular 
elasa  of  jfkcta,  that  Ae  %>rce  of  the  earth's 
attraction  (measured  by  the  acceleration 
produoed  in  a  given  time,)  is  iJtogetlier 
independent  of  the  mass  of  the  attracted 
t>ody.  But  now  let  this  blind  experi- 
menteY  turn  to  a  different  class  of  expe- 
riments and  trj  to  measure  the  relative 
weight  of  bodies  at  Afferent  distances 
from  the  attracting  body,  and  here  he 
MTonld  make  the  most  outrageous  blunders 
if  he  ccmtinued  to  rely  as  before  on 
the  acceleration  produced  as  tbe  only 
measure.  Or,  again,  if  lie  were  to  trust 
to  the  same  measure  in  estimating  the 


eflfect  of  an  impact,  the  elasticity  of  a 
spring,  &c.,  &c.,  in  every  such  case,  by 
relying  on  the  acceleration  produced  in 
a  given  time  as  the  only  measure,  and 
leaving  out  of  consideration  the  mass  in 
which  that  acceleration  was  produced, 
he  would  be  led  to  the  most  erroneous 
conclusions.  Now,  so  it  may  be  with 
regard  to  the  two  great  instruments 
on  which  almost  everv  experimenter  is 
now  BO  confidently  relying.  And  until 
the  connection  and  exact  mathematical 
relation  has  been  discovered  between  the 
different  e£^ts  of  the  force  we  are  seek- 
ing to  measure — (just  as  in  mechanics, 
the  relation  between  the  pressure,  acce- 
leratioB,  and  asass  are  given) — until  then, 
we  must  have  all  the  different  effects  and 
all  the  accompanying  circumstances  fully 
and  clearly  stated  in  every  experiment, 
oefore  it  can  be  of  any  use  in  forming  a 
general  theory.  It  is  not  at  afi  sufficient 
to  say  that  the  tempera;ture  of  a  fluid  is 
ao  and  so,  and  the  pressure  of  its  steam 
ao  much:  we  must  know  the  quan- 
tity of  heat  (by  which  phrase,  <^  course, 
is  meant  the  relative  amount,  as  con- 
cluded firom  the  time  during  which  a 
muform  source  of  heat  is  appliea,  &c.,  for 
it  is  never  with  absoltUe  quantities  that 
we  are  concerned  in  any  branch  of  phy- 
sical inquiry,  but  only  with  relative  ones,) 
the  whole  circumstances,  in  short,  of 
the  experiment.  In  a  voltaic  experi- 
ment we  mnst  have  given  not  merely  the 
deflection  of  the  needle,  but  the  amount 
of  zinc  and  copper  expended,  the  size  of 
tbe  plates,  the  strength  of  the  acid,  the 
length,  &c.,  of  the  wires,— everything 
which  can  in  any  way  have  any  in- 
fluence on  tbe  other  effects ;  and  indeed 
this  is  done  much  more  carefully  in  this 
subject  than  in  the  immediate  subject  of 
this  paper«-*(7\>  he  continued.) 


THX  LAW  OV  ATMOSPHBBIC  RXSISTANCB. 

Mr.  Editor^ — In  the  monthly  part  of 
vour  valuable  Magazine  for  1st  Novem- 
ber last,  I  notice  a  communication  from 
Professor  Davies  on  the  subject  of  atmo- 
spheric resistance.  After  having  been 
engaged  at  intervals  for  more  than  fifteen 
yearsy  in  both  the  practical  as  well  as  the 
theoretical  investigation  of  this  problem, 
I  have  lately  had  the  satisfaction  of  bring- 
log  my  labours  to  a  conclusion,  bv  the 
discovery  of  what  I  conceive  will  be 
found  to  be  a  correct  solution.     I  am 
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not  aware  that  my  theory  in  any  way 
interferes  with  Professor  Davies's  for- 
mula, and  therefore  do  not  now  write  to 
you  on  that  account,  but  simply  that,  as 
it  appears  there  are  others  in  the  field 
investigating  the  same  subject,  I  am  de- 
sirous that  5ie  result  of  my  own  labours 
should  be  made  public.  With  this  view, 
I  give  below  the  formula,  in  which  the 
results  of  the  theory  are  embraced. 

The  first  of  these  formulae  relates  to 
what  may  be  termed  slow  motions,  and 
the  second  to  rapid  motions,  such  as  mili- 


tary projectiles.  It  will  be  seen,  how- 
ever, further  on,  that  the  two  are  not 
necessarily  distinct. 

The  atmosphere  is,  of  course,  sup- 
posed to  be  homogeneous ;  the  case  being 
assumed  to  be  that  of  a  thin  plane,  moving 
through  it  in  a  line  perpendicular  to  its 
surface. 

Let  t?=feet  per  second  velocity  of  the 
plane,  and  /?» pounds  averdupois  per 
square  inch,  the  resistance  wliich  the 
plane  meets  with  from  the  atmosphere 
(to  be  found.) 


14 .7279  X  27,864.7  +  A     14.7279  x  27.864.7 


Then  will  »  = 

27,864.7  27,864.7  +  ^ 

Where  h  is  to  be  taken-  ^-JL_  V;  8,0247  being-  V64.395. 


The  number  64.395  being  taken  at 
2  g,  that  is,  twice  the  force  of  gravity,  A 
is  consequently  the  height  due  to  the 
velocity  with  which  the  plane  moves 
through  the  atmosphere. 

Likewise,  14.7279  « lbs.  per  square  inch 
pressure  of  the  atmosphere,  and  27,864.7 
«feet  height  of  the  atmosphere,  sup- 
posing it  to  be  of  equal  density  through- 
out,-* about  5^  miles. 

The  two  last  numbers  are  calculated 
on  the  supposition  that  the  barometer 
stands  at  30  inches,  and  the  thermometer 
at  60'  Fahrenheit.  The  specific  gravity 
of  mercury  being  taken  at  13.598,  and 
the  specific  gravity  of  atmospheric  air  at 
.00122,  water  being  1. 

The  specific  gravity  of  atmospheric  air 
here  given  being  that  of  anhydrous  air, 
as  determined  by  Biot,  will  be  rather 
greater  than  what  will  naturally  occur 
under  the  circumstances  of  the  pressure 
and  temperature  assumed  above,  and 
consequently  the  formula  may  be  ex- 
pected to  give  a  (rather)  greater  degree 
of  resistance  than  what  is  indicated  by 
experiment. 

In  other  respects  also,  any  error  in 
the  data  assumed,  will,  of  course,  occa- 
sion a  corresponding  error  in  the  result 
of  the  formula. 

It  may,  perhaps,  be  well  to  repeat  that 
the  formula  applies  only  to  the  case  of  a 
thin  plane,  ana  will  not  answer  for  the 
case  of  a  solid  body  of  any  considerable 
thickness.  For  instance,  a  cube  moving 
through  the  atmosphere  in  a  line  perpen- 
dicular to  one  oflts  faces,  will  meet  with 
much  less  resistance  than  a  thin  plane 
moving  with  the  same  velocity,  whose 


area  is  equal  to  the  area  of  one  of  the 
faces  of  the  cube. 

When  the  plane,  however,  moves 
through  the  atmosphere  with  consider- 
able velocity,  it  is  obvious  that  the  air 
immediately  in  the  front  of  it  will  be 
compressed  in  proportion  to  the  pressure 
or  resistance  wliieh  the  plane  meets  with. 
This  circumstance  necessitates  the  intro- 
duction of  another  term  into  the  formula, 
which,  for  the  sake  of  convenience,  may 
be  put  under  the  following  form,   viz. : 

^^14.7279 


Where  m  = 


And  ti» 


14.7279x27,864.7  + A  r 

27,864.7 
14.7279x27.864.7 


27,864.7  •«- A 

The  numbers,  &c.,  being  the  same  as  be- 
fore. 

It  is  to  be  observed,  that  in  slow  mo- 
tions, the  term 

m 
-^10279 
will  not  differ  materially  from  1,  and 
may,  therefore,  in  those  cases,  be  safely 
neglected.    In  this  case,  the  formula  be- 
comes the  same  as  that  previously  given. 

In  calculating  the  resistance  to  mili- 
tary projectiles  from  this  formula,  it  will, 
of  course,  be  necessary  to  make  a  proper 
allowance  for  the  figure  of  the  shot ;  and 
if  great  precision  is  required,  two  or 
three  corrections  will  likewise  be  neces- 
sary; the  causes  of  which  are  not  em- 
braced in  the  theory,  which  is  built,  as 
will  be  seen,  entirely  on  the  mechanical 
properties  of  atmospheric  air. 
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With  respect  to  the  corrections  here 
alluded  to,  they  may  perhaps  form  the 
subject  of  a  few  remarks  in  a  future  com- 
munication, if  the  present  one  should  be 
fortunate  enough  to  meet  with  the  appro- 
bation of  yourself  and  the  public.  Re- 
specting the  demonstration  of  the  theory 
on  which  the  formulte  here  given  are 
grounded,  1  have  been  intending  for 
some  time  to  put  it  in  a  proper  form  for 
publication  as  soon  as  leisure  will  permit, 
kmt  which,  I  am  afraid,  will  not  occur 
for  some  time  to  come. 
'  The  formula  would  have  shown  more 
clearly  perhaps  the  nature  of  the  theory, 
had  one  or  two  terms  not  been  eliminated 
from  them  in  the  process  of  reduction ; 
but  as  they  are,  I  shall  be  greatly  obliged 
by  your  giving  them  an  early  place  in 
your  pages.   I  am,  Sir,  yours,  &c.,        ; 

John  Potter. 

Chorlton-on-Medlock, 
Dec.  23,  1847. 


TBB  CAUSKS  AND  BFFBCTS  OF  BXPL0SI0N8 
IN  8TBAM  BNOINBS  INVBBTIOATBD  ; 
AND  THBIR  BBSULT  PROM  AN  BXPLO- 
81 VB  PRINCIPLB  DIFFBRBNT  PROM  THB 
FORCB  OF  BLA8TI0  STB  AM  DBMON« 
BTRATBD  ;  WITH  AN  BA8Y  AND  CERTAIN 
MBANS  OF  PRBVBNTINO  ITS  DB8TRUC- 
TIVB  BFFBCTS,  AND  RBDUCING  IN 
SRBAT  PART  THB  BNORMOUS  WBIGHT 
OF  BNOINBS.  BY  JOHN  WILDBR,  NBW 
YORK. •       . 

(  Continued  from  pa{;e  17.) 
Mr.  Howard,  who  prepared  an  explosive 
compound  from  a  solution  of  mercury  in 
nitric  acid,  found  by  repeated  trials,  that  ten 
grains  of  the  compound  produced  by  ex- 
plosion four  cubic  inches  of  gas  ;  but  having 
burst  open  and  destroyed  a  very  strong  gun 
by  the  explosion  of  thirty- four  grains  of  the 
compound,  and  sensible  of  the  absurdity  of 
attribating  the  effect  to  the  14  cubic  inches 
of  gas  produced,  he  assigns  the  redaction 
and  expansion  of  a  part  of  the  mercury  by 
beat  as  the  cause.  He  then  informs  us  that 
he  had  fcequently  fired  the  explosive  com- 
pound without  burning  gunpowder  inter- 
mingled therewith,  which  he  ascribes  to  the 
quickness  of  the  explosive  action  ;  and  sin- 
gularly  enough,  the  similar  explosion  of  gun- 
cotton  without  burning  gunpowder  inter- 
mixed, has  been  generally  attributed  to  the 
same  cause;  yet  it  is  universally  known 
that  gunpowder  is  readily  fired  by  electri- 
city. Wherefore,  we  must  assume  that  the 
Telocity  of  explosive  action  is  greater  than 
that  of  electricity,  or  admit  that  a  very  high 
temperature  is  not  essential  to  explosive 


action --conclusions  incompatible  with  the 
properties  or  the  action  of  gas  as  an  ex. 
plosive  agent. 

We  are  informed  on  high  authority  that 
gun-cotton  may,  by  careful  preparation,  be 
made  to  exceed  six  times  its  weight  of  gun- 
powder in  explosive  violence,  nevertheless  it 
does  not  evolve  a  greater  volume  of  gas  than 
an  equal  weight  of  gunpowder. 

The  violent  explosions  of  fulminating  gold 
and  silver  have  been  long  known.  So  great 
is  their  violence,  that  it  is  deemed  dangerous 
in  the  extreme  to  operate  on  these  com- 
pounds  without  the  greatest  care,  or  on  more 
than  one  or  at  most  two  grains ;  yet  the 
sole  known  products  of  these  explosions, 
are  the  metal  in  a  state  of  reduction  and 
nitrous  gas  of  thrice  the  density  of  atmo- 
spheric air. 

Notwithstanding  the  violence  of  these 
explosions,  the  amount  of  sensible  heat 
evolved  is  too  small  to  afford  the  least 
ground  for  ascribing  the  effects  to  a  high 
temperature  and  the  amount  of  gas  evolved 
and  expanded.  The  detonations  of  cer- 
tain compounds  of  axote  and  chlorine,  or 
azote  and  iodine,  are  equally  violent; 
yet  the  sole  products  are  azote  and  chlo- 
rine, or  azote  and  iodine,  at  so  low  a 
temperature  and  in  such  small  amount  as 
to  preclude  the  idea  that  the  sole  or  even 
chief  causes  of  explosive  action  are  the 
amount  of  gas  produced,  and  its  farther 
expansion  by  the  heat  evolved.  But  as  in 
every  known  instance  of  explosive  action 
there  is  a  concurrent  decomposition  of  the 
explosive  compound,  the  conclusion  is  not 
to  be  avoided  that  an  explosive  power  is  set 
free. 

Caloric  and  water,  or  its  vapour,  are  not 
known  to  combine  except  through  the  me- 
dium of  sensible  heat ;  nor  can  they  be  kept 
in  combination  above  the  temperature  and 
pressure  of  the  atmosphere,  except  in  close 
and  strong  vessels  and  under  compression ; 
and  the  elastic  force  imparted  to  steam  or 
vapour,  by  caloric,  is  always  measured  by  the 
compressing  force:  hence  the  escape  of 
caloric  from  its  combination  with  steam,  or 
vapour,  must  instantly  follow  the"  withdrawal 
of  the  compressing  force.  If,  therefore, 
vapour  at  a  high  temperature  and  of  great 
force  (as  strong  steam)  be  confined  in  part 
of  a  strong  and  close  vessel  (a  long  engine 
boiler  for  instance),  and  it  be  instantly  open- 
ed towards  the  other  part,  it  is  evident  that 
on  the  removal  of  the  compressing  force, 
caloric  from  its  great  velocity  compared 
with  that  of  steam  or  vapour,  must  escape 
instantaneously  from  its  combination  there- 
with, but  it  does  not  escape  from  the  ves- 
sel, which  remains  closed,  except  by  its  own 
inherent  power  and  in  a  manner  not  well 
c3 
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understood.  There  is  notbing  to  warrant 
the  idea  that  it  ceases  to  exist,  or  that  it  re- 
combioes  with  the  vapour  it  had  quitted. 

If  a  gun  having  a  foil  load  of  powder  only, 
be  held  upright  and  fired,  the  gun  remains 
unharmed ;  if  it  be  again  loaded  with  an 
equal  charge,  and  a  cork  be  fitted  in  the 
muzzle  aocurately  but  not  tightly,  and  the 
gun  be  then  held  upright  and  fired,  it  will 
certainly  burst ;  nevertheless,  it  is  plafai  that 
the  initial  force  of  the  fired  powder  is  the 
same  in  both  cases  ;  nor  does  the  cork  offer 
any  mechanical  tesistance  to  the  escape  of 
the  liberated  gas  which  can  be  appreciated  ^ 
but  it  evidently  prevents  the  escape  of  the 
caloric  which  has  given  up  its  combination 
with  the  gas,  and  it  is  to  the  action  of  this 
subtile  and  dangerous  element  when  set  free 
that  we  refer  the  effects  produced. 

The  capacity  of  the  valve  chamber,  toge- 
ther with  the  clearance  or  space  between 
the  piston  and  the  end  of  the  cylinder  of  an 
engine,  is  often  four«hundredths  of  the  cy- 
linder itself;  it  is  obvious,  therefore,  that 
when  the  steam  valve  is  opened,  the  steam 
which  first  passes  into  the  valve  chamber 
will  have  free  space  to  expand,  and  will  be 
under  but  slight  compression;  of  conse- 
quoice  caloric  must  escape  from  its  combi- 
nation with  the  steam,  and  in  large  amount 
if  the  temperature  be  high.  But  there  is  no 
outlet  for  its  escape,  nor  can  it  be  absorbed 
in  heating  the  metal  in  which  it  is  enclosed, 
since  that  has  become  already  as  hot  as  the 
steam  in  the  boiler ;  there  may  even  be  a 
degree  of  repulsion ;  nor  is  caloric  ever 
known  to  remain  isolated ;  and  it  is  from 
analogy  and  the  effects  produced  only  that 
we  can  infer  its  real  nature. 

By  the  conversion  of  water  into  aqueous 
vapour,  clouds  are  formed  replete  with  elec- 
tric fire.  It  is  certain  that  atmospheric  air 
is  present,  but  it  offers  no  resistance  to  the 
passage  of  the  electric  and  elementary  fires, 
that  has  been  appreciated,  and  the  extent  of 
its  agency  is  not  known ;  nor  do  we  well  un- 
derstand the  manner  in  which  the  electric 
force  is  exerted,  but  its  effects  are  evident 
enough. 

I  saw,  several  years  ago,  the  remains  of  a 
large  and  very  tough  and  knotty  pasture 
oak,  which  had  been  riven  by  lightning 
from  its  top  to  the  ground,  and  strewed  in 
pieces  on  the  field.  The  effects  were  mani- 
fest, but  how  BO  great  an  internal  force  as 
that  which  could  cleave  the  solid  oak  in 
fragments  from  its  centre,  should  be  put  in 
action  by  an  apparently  external  cause,  I 
was  wholly  unable  to  comprehend. 

It  is  well  known  that  the  constituents 
which  go  to  the  formation  of  water,  have 
always  the  same  relative  proportions  to  each 
other ;  and,  when  at  the  temperatare  and 


presaure  of  the  atmosphere  water  oombiaei 
with  elementary  heat  and  forms  aqueous 
vapour,  proportions  equally  definite  obtain ; 
and  steam  differs  from  aqueous  vapour  chiefly 
by  its  greater  amount  of  heat,  and  consequent 
greater  expansive  force ;  but  these  are  re- 
tained in  combination  only  by  oompresslon, 
and  in  dose  vessels.  When  eiettentaty 
heat  combines  with  water^  and  forms  aqo«- 
ooM  vapour,  it  aseendt  into  the  atauMpbeco 
because  its  specific  gcavity  ia  mach  kia  tlun 
that  of  ur,  and  it  ia  equally  elaatio  and  ex- 
pansible ;  but  the  height  to  which  it  reacb^ 
is  obviously  limited,  and  does  not  differ 
much  from  that  at  which  aainsal  life  oeaaes 
to  be  sustained.  And  the  dryness  of  the  tie 
on  the  tops  of  high  mountains  has.  beea 
often  observed — the  most  deliquescent  salts 
remaining  unchanged  for  a  long  time.  It  is 
also  well  known  that  much  more  rain  fUIs 
in  valleys  than  on  the  adjacent  hills,  although 
the  thermometer  shows  but  a  sUgbt  difl&- 
enoe  of  temperature.  There  is  therefore  an 
effective  and  universal  cause,  indq;>endent 
of  temperature,  which  prevents  the  asoend- 
ing  to  great  height  of  aqueous  and  other 
vapourSf  some  of  which  remain  penntnenl 
under  any  known  degree  of  cold)  aiild-cannQt, 
therefore,  owe  their  r^dacUon  to  tMr  ori- 
ginal elements  to  a  Ipir  temperalw^* 

There  aiw  recorded  instance!  of  mwn 
lightning  and  thuader»  when  there  VM  not 
the  leaafc  appearanoe  of  clouds,  althoqgh  of 
vecy  unfrequent  oceorreooe ;  bat  to  sveh 
oasei  the  chigcgio^  of  doqda  ^th  eleetdol^y 
and.  its  Uberation  by  attraction  or  wfiMmkt 
is  of  very  difficult  application.  Nor  if  it 
easy  to  underatand  how  douda  ean  become 
charged  with  electricity,  except  by  its  com- 
bination with  the  constituents,  since  the 
attraction  of  the  earth  is  too  strong  for  the 
electric  fluid  to  remain  isolated  above  the 
surface ;  but  the  combination  of  elementary 
heat  with  water,  and  the  consequent  forma- 
tion of  aqueous  vapour  which  rises  in  the 
atmosphere,  because  its  spedfic  gravity  ia 
less  than  that  of  air,  and  the  formation  of 
clouds  from  vapour  is  at  all  times  going  on. 

When  clouds  are  formed  from  the  Tapour, 
they  are  often  charged  (as  it  is  termed|with 
electricity,  from  which  heat  and  light  are 
given  off ;  and  these  are  the  known  consti- 
tuents of  fire,  the  great  agent  in  the  prodno- 
tion  of  steam;  and  the  boilers  of  steam 
engines,  in  which  is  only  water  and  steam 

S reduced  from  water  by  the  action,  of  fire, 
ave  been  sometimes  rent  asunder  endwise, 
which  has  been  demonstrated  to  require 
double  the  force  which  would  burst  them 
open  laterally,  and  therefore  could  not  have 
been  effected  by  the  force  of  steam,  but 
must  have  been  the  result  of  a  power  whksk 
his  no  ptraUel  exoqpt  in  the  lightning. 
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grayity  of  vaponi- tSf '«**t«i'li"tb' t^atf6l 
fttmospherio  air  as  625  to  1000,  ancf  ai'fhey 
9X0  equally  elastic  and  expanatble,  it  might 
be  rappoaed  that  the  yapour  of  water  imme- 
MaMy  on  ite  liberation  woald  ascend  into 
t&e  vpper  regxone  of  the  atmosphere  ;  bnt 
lhia>  is  not  ttie  case,  for  clonds  are  nerer 
iBen  of  the  altitude  of  the  highest  moun- 
taiiis,  whidi  cannot  be  the  effect  solely  of  a 
low  temperatare,  for  the  proportion  of 
ekrady  weather  is  greater  in  winter  than  in 
mmmer,  notwithstanding  a  difference  of 
temperature  at  times  eqnal  to  an  hundred 
degrees  of  the  thermometer,  and  much  ex- 
ceeding the  difference  between  the  heat  and 
cold  at  the  base  of  mountains  and  at  the 
line  of  perpetual  snow;  at  which  height 
Aunder  storms  have  not  been  obserred; 
besides^  penons  on  mountains  of  secondary 
beiglU  h«Te  seen  fogs  near  the  summit  de- 
scend to  a  much  lower  level,  and  then  moTe 
horizontally  with  all  the  phenomena  of  thun- 
der storms,  which  shows  conclasiTely  that 
they  are  but  in  part  the  result  of  a  low  tem- 
perature. 

It  is  obviously  incompatible  with  the 
necessity  for  rain  to  water  the  earth,  and 
A#  variations  of  temperature  and  seasons 
Mquislte  to  vegetation  and  production,  that 
tiba  eonrersion  of  aqueous  vapour  into  rain 
should  depend  solely  on  a  low  temperature. 

It  is  well  known  that  caloric,  combined 
with  vapour  under  a  pressure  greater  than 
that  of  the  atmosphere,  is  whofiy  given  off 
tibs  instant  the  pleasure  is  removed ;  and  it 


I  apparent,  that  when  the  vapour  of 
r  aaoends  into  the  atmosphere  its  caloric 
lessen  as  the  pressure  lessens,  until  a 
bsight  is  reached  at  which  the  combination 
of  ealorio  and  water  ceases,  and  they  return 
to  t&e  earth  in  the  state  they  existed  pre- 
vious to  cooibination.  That  they  do  not 
return  io  a  state  of  combination  is  evident ; 
Isr  the  attraction  which  was  insufficient  to 
keep  them  at  the  surface  of  the  earth,  be- 
comes less  and  less  as  the  height  above  the 
earth  becomes  greater.  We  cannot  therefore 
adBsH  that  the  elementary  and  electric  fires, 
in  a  state  of  isolation,  overcome  the  greater 
attraotlon  at  the  surfece  of  the  eartii  to 
asoend  into  the  atmosphere,  and  return  to 
th«  earth  again  in  consequence  of  a  less 
attraction. 

Ift  every  state  in  which  the  electric  fiuiA 
has  been  observed,  it  has  been  attracted  to- 
mrds  the  earth  with  a  force  which  is  proved 
tO'  be  very  great,  by  tite  velocity  of  the 
fluid  and  the  eflfects  produced  in  its  passage 
to  the  earth.  It  is  therefore  manifest  that 
it  cannot  leave  the  earth  except  in  a  state  of 
cteige  or  combination.  Caloric  combines 
with  wftter  and  forms  vapour,  whidi  fo  not 


l^lit^fivf;^i|H*W ;  6r  Jkc  s^ecffc'jft^  »t 
atmo8pheiioW,'ahd'i8  e^^uiitll^  '^R*^  "^f 
expansible ;  it  must,  tlierer6re,'inimw^tf 
on  its  fbrmation,  ascend  to  a  greater  height 
than  has  yet  been  observed,  if  it  was  not 
checked  by  some  uniformly  acting  cause, 
independent  of  temperature ;  and  the  only 
known  cause  adequate  to  the  effect,  is  the 
deficiency  of  the  compressing  force  requi* 
site  to  the  continuance  of  the  combination^ 
and  this  in  consequence  of  the  lessening  of 
the  atmospheric  pressure,  as  the  height 
above  the  earth  increases.  Hence  we  infbr 
that  ealoric  and  water  do  not  remain  in 
combination  in  the  form  of  vapour  at  a 
less  atmospheric  pressure  than  is  due  to  lH 
or  18  inches  height  of  the  barometer,  as 
elouds  are  not  observed  above  a  correspond- 
ing altitude,  and  when  a  height  is  xau»ed«fe 
which  the  combination  ceases,  the  imponder- 
able caloric  returns  to  the  earth  in  oonse- 
quenoe  of  an  attraction  no  logger  counter- 
balanced by  the  density  of  the  atmosphere, 
and  the  water  descends  of  its  gravity,  in  the 
form  of  rain,  dew,  snow,  as  the  ease  may 
be. 

Sound  has  been  found,  by  careful  obser- 
vation, to  move  with  a  velocity  of  1,140 
feet  the  second ;  hence  we  may,  by  observ- 
ing the  flash  of  lightning  and  the  time  in 
which  it  is  followed  by  thunder  and  its  ton- 
tion,  approximate  to  the  dietance  of  tn  eloe- 
trical  discharge ;  but  thunder  often  folkwa 
lightning  instantaneously,  and  with  a  report 
of  snoh  short  duration  as  to  prote  the  dk«- 
charge  to  have  taken  place  nenr  the  eaftii» 
and,  of  eonsequence,  at  the  aaine  tempev*- 
tnre  as  at  the  surface.  Neverthetosa  it  is 
not  to  be  doubted  that  the  liberation  of  tho 
electric  fluid  is  effected  by  the  same  causes, 
at  whatever  distance  from  the  earth's  sur- 
face it  may  take  place. 

It  is  the^  universal  law  of  elastic  fluids, 
to  which  there  is  no  exception,  that  their 
pressures  are  exerted  equally  in  every  direc- 
tion, and  therefore,  within  a  dose  vessel  (a 
boiler  for  instance)  the  pressure  ot  steam  i» 
equal  on  equal  surfaces.  Hence'  trithin  a 
cylindrical  bofler  the  pressure  of  stesan  on 
the  ends  is  eqnal,  but  tiiis  pfessttre  is  sus- 
tained by  the  whole  ring  or  ciimnsferenOQ 
of  the  boiler,  whioh  joins  the  ends  eqnattj^ 
in  all  parts  of  the  periphery ;  but  the  lalecal 
pressure  on  an  equal  surface  is  suitaiiiod  by 
two  portions  of  the  drcumfieren«e,  eack 
one-fourth  thereof  in  length,  and  therefoi* 
half  only  of  the  amount  of  metal  which 
sustains  an  equal  pressure  on  the  ends. 
Hence  it  is  impossible  that  a  cylindrieal 
boiler  should  part  asunder  endwise  frouLtho 
direct  force  of  steam,  as  has  been  proved. 
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It  18  equally  impossible  that  a  cylindrical 
boiler  should  be  moved  endwise  by  the  force 
of  steam  contained  therein,  for  it  has  been 
proved  that  it  cannot  be  rent  asunder  end- 
wise by  the  elastic  force  of  steam  contained, 
since  it  would  burst  open  laterally  with  half 
only  of  that  force.  If  it  burst  open  later- 
ally, the  reaction  from  the  side  opposite  to 
the  fracture  is  the  only  force  of  steam  which 
can  produce  motion,  but  the  reaction  is  per- 
pendicular to  the  side,  and  cannot  produce 
motion  {ji  the  direction  of  the  axis.  The 
boilers  of  the  steamboat  Medora  were  pro- 
jected endwise  over  her  stem  into  the  Mis- 
sissippi, February  11,  1847.     A  boiler  in  a 


mill  at  Greenbuah,  opposite  Albany,  was 
projected  endwise  across  the  street  into  the 
second  story  of  a  storehouse  by  an  explo- 
sion, June  4,  1847  :  and  numerous  other 
cases  have  occured  wherein  boilers  have 
been  projected  endwise  in  some  instances  to 
a  great  distance,  which  it  was  impossible 
for  the  elastic  force  of  steam  to  effect,  and 
must  have  resulted  from  an  almost  unlimited 
explosive  power.  The  origin  of  this  ex- 
plosive power,  and  the  causes  by  which  ita 
action  is  induced  or  varied,  are  the  real 
questions,  and  for  them  there  is  no  solution 
to  be  found  in  the  history  of  the  boiler  or 
the  analysis  of  its  contents. 


(To  be  concluded  in  our  next,) 


ftUTTKR*8  FAT£NT  ALARMS  FOR  THB  P&OTKCTION  OP  HOUSBS,  WAREHOUSES,  KTC,  PROM 
VIRB,  TRKSPAS8,  AND  ROBB£RY,  AND  OF  RAILWAY  TRAINS  FROM  ACCIDBNT. 
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Specification  enrolled  December 


The  principal  agent  employed  in  the 
alarms  which  constitute  the  suoject  of  this 
patent  is  electricity ;  and  to  no  purpose, 
probably,  could  it  oe  applied  with  more 
extensive  benefit,  excepting  always  its 
use  as  a  means  of  instantaneous  corre- 
Ejpondence  between  distant  places.  To 
give  a  person  instant  intelligence  of  dan- 
ger of  fire  in  any  part  of  his  dwelling- 
house,  or  of  the  intrusion  of  any  tres- 
passer or  burglar,  and  this  in  the  dead 
of  night  as  well  as  in  the  day  time— to 
make  it  impossible  for  heat  to  burst  into 
flame,  or  for  a  single  door  or  window  to 
be  opened  without  an  alarm  being  given  to 
the  party  (usually)  most  capable  of  taking 
such  measures  of  safety  as  the  circum- 
stances may  dictate — to  make  the  danger 
its  own  herald,  the  midnight  thief  his 
own  betrayer — to  carry  along  with  you 
to  the  railway  train,  the  same  protection 
from  fire  which  you  enjoy  at  home,  and  a 
means  also  of  telegraphing  danger  of  every 
sort  to  life  and  limb,  to  the  driver  and 
guard;— such  are  some  of  the  leading 
objects  contemplated  by  the  present  in- 
vention. And  certainly  it  would  be  dif- 
ficult to  imagine  a  clasa  of  objects  in 
which  more  people  are  interested,  or 
which  more  nearly  concern  the  security 
and  comfort  of  families  and  individuals. 
Of  the  efiicacy  of  the  contrivances  by 
which  Mr.  Rutter  carries  out  these  ob- 
jects, no  reasonable  doubt  can  be  enter- 
tained ;  they  are  of  the  same  simple  and 
practical  character  (yet  most  ingenious 
withal)  which  distinguishes  all  this  gentle- 
man's contributions  to  applicate  science. 


We  shall  extract  from  Mr.  Rutter's 
specification  the  description  which  he 
gives  of  each  sort  of  alarm ;  but  may 
previously  observe,  that  he  lays  no  claim 
to  any  particular  sort  of  battery  to  obtain 
the  required  current  of  electricity,  though 
giving  the  preference  to  Smee's;  and  that 
here  intensity  in  the  current  is  not  of  so 
much  consequence  as  constancy  and  uni- 
formity. 

Fire  Alarm, 
An  alarm  apparatus,  such  as  is  afterwards 
described,  is  pliced  in  some  one  apartment 
of  the  house  or  building,  as,  for  example, 
the  sleeping  room  of  the  master,  overseer, 
or  watchman,  and  a  galvanic  battery  is  placed 
in  some  other  convenient  apartment  of  the 
same,  where  it  may  be  secured  from  inier- 
ference.  A  thermometer  is  also  placed  in 
every  one  of  the  apartments  and  passages  of 
the  house  or  building,  and  a  double  series 
of  copper  wires  are  so  laid  throughout  the 
premises,  that  on  a  given  rise  of  any  one  of 
the  thermometers,  it  shall  immediately  put 
the  wires  in  communication  with  the  battery 
and  alarm  apparatus,  and  so  bring  the  latter 
into  action.  The  wires  may  be  fastened,  like 
bell  wires,  to  the  walls  of  the  passages, 
rooms,  or  other  parts  of  the  house,  building, 
or  other  premises,  but  must  not  be  in  con- 
tact with  each  other,  nor  with  any  other 
metallic  substance  calculated  to  divert  the 
current  of  electricity.  They  may  be  led 
along  the  walls,  near  the  ceiling;  unless 
concealment  be  desirable,  in  which  case  they 
may  bo  conveniently  placed  behind  skirting- 
boards  or  underneath  the  floors.  One  of 
the  wires  must  be  continuous  in  its  course 
from  one  pole  of  the  battery  to  the  self -act- 
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ing  alann  apparatus,  whilst  the  other  wire 
nrait  be  separated  or  interrupted  in  its 
coarse  according  to  the  number  of  apart- 
ments and  passages  to  be  protected.  At  the 
separated  or  interrupted  parts  of  the  last- 
mentioned  wire,  I  fix  thermometers  in  the 
apartments  or  passages,  and  the  nearer  (o 
the  ceiling  the  better;  which  thermome- 
ters are  either  constant  or  differential,  but 
one  or  more  of  each  kind  is  preferable. 
These  thermometers  are  so  constructed  as 
that  metallic  contact  is  formed,  by  means  of 
platinum  wires,  with  the  separated  parts 
of  the  copper  wire  last  mentioned ;  but 
in  such  manner  that  until  the  thermome- 
ters are  acted  upon  by  a  certain  amount  of 
beat,  BO  as  to  cause  the  expansion  of  air  or 
other  elastic  substance  within  them,  a  cur- 
rent of  galvanic  electricity  cannot  pass  from 
one  part  of  the  copper  wire  to  tiie  other ; 
but  as  soon  as  a  certain  amount  of  heat  is 
applied,  the  mercury  in  the  thermometers 
produces  a  continuous  metallic  circuit,  and 
a  current  of  galvanic  electricity  will  pass 
through  them.  The  same  arrangements 
which  will  serve  for  fitting  up  one  thermo- 
meter, may  be  adapted  to  any  required  num- 
ber; the  conditions  to  be  observed  being 
sucli  only  as  are  well  known  and  understood 
by  persons  practically  acquainted  with  elec- 
trical agencies ;  that  is  to  say,  each  thermo- 
meter, in  its  ordinary  condition,  is  to  inter- 
rupt the  electrical  current:  but  whenever  any 
one  of  the  thermometers  is  acted  upon,  by 
the  required  amount  of  heat,  the  electrical 
current  shall  instantly  be  transmitted  from 
the  battery  to  the  alarm  apparatus  before 
alluded  to. 

This  alarm  apparatus  consists  of  three 
principal  parts ;  namely,  a  vertical  galvano- 
meter, an  alarm  bell,  and  a  small  electro- 
magnetic coil,  with  a  magnet  and  a  bar  or 
rod  of  iron  connected  therewith.  The  gal- 
vanometer is  fitted  up  in  the  usual  manner, 
with  a  vertical  needle  traversing  the  upper 
part  of  the  face  of  a  dial,  with  stops  on  eaeh 
side ;  prorislon  being  made  for  reversing  the 
galvanic  current,  and  thus  causing  the  needle 
to  move  to  the  right  or  left  hand  of  the 
observer,  according  to  circumstances.  The 
alarm  bell  may  be  a  spring  alarum,  com- 
monly so  called,  to  run  for  any  definite 
period,  or  it  may  be  a  single- stroke  bell — 
both  of  which  are  well-known  Instruments. 
The  electro-magnetic  coil  contains  within  it 
t  tube  of  brass,  in  the  upper  part  of  which, 
above  the  coil,  is  fixed  a  small,  permanent 
steel  magnet ;  and  in  the  lower  part  a  rod 
of  soft  iron,  of  such  size  and  weight  that  the 
magnet  ahall  just  sustain  it  in  a  vertical 
position.  Matters  being  thus  arranged,  the 
wires  being  connected  with  the  respective 
poles  of  the  battery,  the  galTanometer  and 


electro-magnetic  coil  being  made  parts  of 
the  circuit,  and  the  battery  being  in  jproper 
action,  the  galvanic  current  is  lying  in  am- 
bush,  as  it  were,  ready  at  any  moment  t» 
cause  an  alarm  to  be  given;  and  such 
alarm  wUl  to  a  certainty  be  given  whenever 
the  electrical  circuit  is  completed.  For 
example:— If  the  mercury  in  one  of  the 
thermometers  should  be  raised  a  given  num- 
ber of  degrees  above  that  indicated  by  it  as 
the  ordinary  temperature  of  the  air  in  the 
room,  it  wiU  by  such  rise  be  brought  in  con- 
tact with  the  platinum  wire  in  the  tube,  and 
by  that  means  complete  the  circuit ;  the  effect 
of  which  will  be  the  instant  separation  of 
the  electro-magnet  from  the  permanent  mag- 
net, which  in  falUng  trill  disengage  a  stop  or 
detent  of  the  alarm  beU,  which  is  thereby 
set  a  ringing ;  whilst  the  needle  or  pointer  of 
the  galvanometer  is  deflected  to  the  right  or 
left  hand,  according  to  the  direction  of  the 
current,  and  thereby  pointo  to  a  letter  or 
word  denoting  the  cause  of  alarm.  By  a 
suitable  arrangement  of  the  wires  with  gal- 
vanometers, the  exact  locality  of  the  danger 
may  be  indicated,  as  weU  as  the  cause 
thereof. 

The  wire  used  may  be  of  the  ordinary 
size  and  kind  usually  employed  by  bell- 
hangers  ;  but  I  prefer  that  more  commonly 
employed  for  electra-magotetifi  purposes, 
covered  with  cotton  thread  and  of  various 
colours.  Thus,  for  the  conducting  wire  of 
the  fire-akrm,  I  use  wire  covered  with  red 
cotton  thread  ;  and  for  the  return  wire  from 
the  alarm  apparatus  to  the  battery,  a  wire 
covered  with  white  cotton  thread.  The 
use  of  wires  of  different  colours  greatly 
facilitates  the  arrangements ;  and  they  can 
be  more  easily  traced  in  their  several  junc- 
tions with  the  various  parte  of  the  appa- 
ratus. 

Pigs.  1,  2,  and  3,  of  the  engrarings  an- 
nexed, represent  the  different  sorto«f  ther- 
mometers which  I  employ  for  breaking  and 
renewing  the  electrical  current  in  all  cases 
where  temperature  is  concerned.  Figs.  1 
and  2  are  differential  thermometers;  the 
bulbs,  a  a\  b  b\  being  charged,  or  filled 
with  air,  and  the  quantity,  or  elastic  force, 
of  the  air  in  the  respective  bulbs  determines 
the  situation  of  the  mercury  and  the  change 
of  temperature  necessary  to  be  produced  in 
one  of  the  bulbs  to  elevate  the  mercury  to 
the  height  in  the  stem,  required  to  cause 
the  transmission  of  any  electric  current 
through  it.  One  of  the  bulbs  of  each  ther- 
mometer, a  and  6',  must  be  enclosed  In  a 
case,  or  covering,  of  wood  or  other  non- 
conductor of  beat ;  the  differential  thermo- 
meter being  applicable  to  aU  situations  and 
all  seasons,  prorided  it  be  required  to  indi- 
cate sudden  cbanges  of  temperature  only* 
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F!i^  $,  $8  a  confjUnt  thermometer,  which  U 
to  oe  80  adjasted  as  that  the  electrical  car- 
reot  shall  pass  at  any  specific  degree  of  tem- 
perature, a*,  a",  b^,  *■,  c,  c^,  are  con- 
ducting wiresj  to  be  connected  witli  the 
copper  wires  before  mentioned ,  by  meaos  of 
binding  screws,  by  twisting  the  ends  toge- 
ther, OK  by  soldering,  or  in  any  other  way  the 
most  couTenient  or  desirable  for  effecting 
p^ect  metallic  contact. 

Fig.  4,  represents  the  alarm  apparatoa ; 
d,  beii^  the  galvanometer;  d^f  the  aUrm- 
beU ;  and  ^*,  the  magnet  and  electra-mag- 
net  with  ita  coil  and  other  necessary  appen- 

Zretgwu  amdB»liUry  Alarm. 

For  effectfaig  the  objects  contemplated  in 
tills  part  of  my  invention,  an  additional  wire 
nrast  be  iSzed  communicating  with  the  bat- 
tery atone  of  its  extremities,  and  with  the 
srif^aoang  alarm  apparatus  at  the  other,  in 
t^e  saaft  manner  as  for  the  fire  alarm 
aliBadg^  deaeribed;  it  being  observed  that 
tb0  oonnection  witli  the  gahanometer  is  so 
made  at  that  by  a  reversal  of  the  current 
of  electricity  passed  through  it,  the  needle 
shall  be  deflected  in  a  direction  the  reverse 
of  tiiat  in  the  case  of  an  alarm  befaig 
given  of  danger  of  fire.  For  breaking  and 
renewing  the  electrical  circuit  by  the  open- 
ing and  shutting  of  doors  and  windows, 
al  the  separated  or  interrupted  parts  of  the 
eondnctiag  wires,  tubes  containing  mercury, 
similar  to  thermometer  tubes,  but  open  at 
the  top,  must  be  secretly  fixed  in  or  near  to 
the  frame  of  each  door  and  window  which 
is  to  be  protected.  In  each  tube,  at  the 
bottom,  a  platinum  wire  is  fixed  in  contact 
with  the  mercury,  and  another  platinum 
wire,  moving  freely  in  the  upper  part  of  the 
tube,  is  so  connected  with  and  influenced 
hj^  ti^  movement  of  the  door  or  window, 
af.  the  case  may  be,  that  so  long  as  it  re- 
midns  shut,  the  point  of  the  wire  shall  be 
above  the  surfmoe  of  the  mercury  in  the 
tube,  but  the  instant  it  is  opened  the  wire 
ibaU  descend  below  the  sucfaoe  of  mer- 
cury, and  by  that  means  (as  is  hereafter 
more  &illy  explamed)  the  electrical  circuit 
it  oompletedt  and  an  alarm  given  in  the 
same  manner  as  before  mentioned.  *I 
a4»pt  oecaaionaBy  other  methods  of  com- 
pMn^  tile  electrical  circuit.  For  example: 
m  guapding  sash-windows,  I  fix  an  addi- 
tional pulley-wheel  in  the  boxing  on  one 
aide  ol  the  sash-frame,  and  thereby  make 
tl>e  sash-line  and  puUey-whoels,  as  at  prs- 
HPl  in  use,  av»ilahl«  for  the  purpose  ;  the 
npeesmry  metallic  contact  being  effected  by 
a  pi^  of  fine  cof^r,  or  brass  wire  being 
im«^  iptp9  or  interlaced  witj^  or  twiatied 


around  the  saah-lijie.  Or  I  fix  a  small 
disc,  or  plate  of  brass,  or  other  metal, 
divided  into  two  pigrts,  in  the  rabbit  or  other 
convenient  part  of  the  upper  portion  of  a 
door  or  window- frame ;  each  part  of  the 
said  disc  or  plate  being  in  metallic  contact 
with  the  conducting  wires  before  described. 
And  to  break  and  renew  the  electric  circuit 
through,  or  by  means  of  the  disc,  or  plate, 
a  ball  or  knob  of  brass  or  other  metal  is 
so  fixed  and  concealed  in  the  dooj?  or  win- 
dow-frame, that  as  Ions  as  the  door  or  win- 
doip:  remains  shut,  the  ball  or  knob  cannot 
come  in  contact  with,  either  part  of  thp  disc 
or  plate  ;  but  whem  opene4  it  rolls  or  fslhi 
by  its  own  weight  into  an  aperture  formed 
for  its  reception,  and  thus  causes  the  electric 
circuit  to  be  completed^  and  an  alarm  to  be 
$iven. 

Fig.  5,  of  the  engraving^  annexed,  repre- 
sents a  mercurial  tube  with  the  wires  con- 
nected therewith,  for  breaking  or  renewing 
the  electric  carreut  by  the  opening  or 
shutting  of  a  door  or  window, ;  and  fii-  ^ 
represents  a  plate  or  disc  of  the  description 
jnst  mentioned,  (qv  breaking  or  ren^wuDC 
the  electric  current. 

The  letter  F,  on  the  dial  of  the  galvano- 
mi^ter  (fig.  i)  is  intended  to  4aw>te  "  fire.'' 
and  B,  <«  burgliurs.'' 

Saihoay  Alarm, 

To  accpmplii^  this  objeot,  it  ia  nei^ssary 
that  two  conducting  u^r^  shoold  be  laid 
along  th»  roof  or  underneath  the  bottom  or 
o^her  conviBuieat  part  of  each  carriage,  lujg- 
gsge-van,  tender,  or  other  part  of  th^  train, 
which  wires  may  be  in  ip^taUic  contact  with 
the  coupling  ohainst  or  be  independent 
thereof,  as  may  be  deemed  most  convenient. 
I  prefer  that  the  wire^  should  be  fixed  inde- 
pendently of  the  couplings,  and  insqlAted 
in  every  part,  terminating  at  their  extremi- 
ties in  strong  hooks  of  brass  or  otiier  metal. 
The  connisction  between  the  respective  car- 
riages is  effected  by  means  of  flexibly  wire 
cords  terminating  in  rings  of  brass  or  other 
metal,  to  be  passed  over  the  hooks  before 
mentioned,  sp  th^t  the  wiries  may  be  con- 
nected quickly  and  easily  at  the  sama  time, 
and.  by  the  same  person  that  shackles  the  oar- 
riages-  The  flexible  wires  just  mentipned 
must  be  inclosed  in  bands  of  leather  or 
other  suitable  majkerial,  and  vith  the  hooka, 
before  mentipned,  protected  firom  raiOf  dnst, 
or  contact  with  any  part  of  the  carriage  or 
train,  by  suitable  coverings  of  caoutchonc, 
gntta  percha,  or  other  waterproof  materialti 
From  the  tender  the  wires  must  be  con«i 
ducted  in  an  insulated  sta^  to  the  plat- 
form or  foot-plate,  occupied  by  the  wgine- 
diiver,  and  tiiience  l^o.  a  st^y^  ok  l<«th«r# 
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(see  fig.  7,)  gotta  percha  or  other  insulating 
substance  affixed  on  the  hand-rail  at  the 
left-hand  side  of  such  platform  or  foot-plate. 
Along  the  upper  side  of  this  strap  (so 
affixed  to  the  hand-rail)  must  be  two  rows 
of  studs  or  buttons,  of  brass,  or  other 
metal ;  one  row  being  in  metallic  communi- 
cation with  one  conducting  wire,  and  the 
other  row  with  the  other  wire.  The  studs 
or  buttons  may  be  arranged  as  follows  : 
fl— 0  0  0  0  0  0 
fl'— 0  0  0  0  0  0 
and  at  about  double  the  distances  apart  here 
represented.  They  must  project  their  whole 
thickness  above  the  surface  of  the  leather  or 
other  substance  to  which  they  are  fastened. 
In  the  box,  or  near  to  the  seat  occupied  by 
the  guard,  must  be  placed  a  small  galyanic 
battery  (that  known  as  Smee's  Constant 
Battery,  or  that  usually  denominated  a  sand 
battery,  being  well  adapted  for  the  purpose,) 
with  an  electro -magnetic  primary  and  se- 
condary reel  or  coil,  similar  in  its  con- 
stafuction  to  that  commonly  used  in  com- 
municating shocks  in  the  application  of 
medical  galvanic  electricity.  One  of  the 
poles  of  the  battery  and  the  ends  of  the 
conducting  wires  being  connected  with  the 
reel  in  the  usual  manner,  the  other  pole  of 
the  battery  must  be  fitted  up  with  a  short 
length  (according  to  distance)  of  flexible 
wire  cord,  covered,  exceptmg  to  within  about 
an  inch  of  its  extremity,  with  leather ,]or  some 
other  flexible  waterproof  material. '  These 
arrangements  being  completed  and  the  bat- 
tery in  proper  action,  and  the  wires  through- 
out the  whole  train  being  connected,  and 
the  driver  and  guard  being  in  their  respective 
places,  if  the  driver  place  his  hand  upon 
the  rail  (which  he  usually  holds  on  by  when 
the  train  is  in  motion)  and  in  contact  with 
any  two  of  the  studs  or  buttons,  as  shown  in 
the  opposite  rows,  a —  a',  he  is  in  a  situation 
to  receive  at  any  moment  a  signal  from  the 
guard,  and  which  may  consist  in  communi- 
cating one,  two,  or  more  gentle  shocks  to 
the  hand  of  the  driver ;  the  electrical  circuit 
being  completed  by  means  of  the  flexible 
wire  attached  to  one  pole  of  the  battery,  and 
which  is  placed  for  an  instant  in  contact  with 
the  corresponding  pole  of  the  electro-mag- 
netic coil,  and  then  suddenly  withdrawn. 
The  number  of  times  in  succeision,  or  the 
order  in  which  the  shocks  are  communicated, 
will  constitute  signs  or  signals,  as  may  pre- 
viously be  determined  upon.  In  addition 
to  the  studs  or  buttons  fixed  in  the  strap 
before  mentioned,  flexible  wires,  properly 
protected,  may  be  connected  with  the  con- 
ducting wires,  and  terminate  in  a  ball  or 
handle  of  convenient  size,  to  be  held  by  the 
engine-driver  in  his  hand,  or  fastened  by  a 
strap  or  string  to  hit  wrist.    By  this  means 


he  will  be  always  in  actual  contact  with  the 
apparatus;  so  that  if  the  guard  exercise 
suitable  vigilance  he  may  signal  the  driver 
in  a  moment  with  unerring  certainty,  and 
without  causing  any  alarm  to  passengers. 
By  arrangements  similar  to  those  just  de- 
scribed, the  passengers  in  each  carriage  may 
be  provided  with  the  means  of  communi- 
cating a  sign  or  signal  to  the  guard  or  other 
conductor  of  railway  trains.  The  intensity 
of  the  shock  may  be  modified  by  the  adjust- 
ments on  the  reel.  It  is  perfectly  percep- 
tible, without  causing  any  sensation  of  pain. 

By  means  similar  to  those  which  have 
been  described,  the  guards,  when  there  is 
more  than  one  to  a  train,  may  communicate 
signs  or  signals  from  one  to  the  other. 

From  these  exemplifications  it  will  be 
readily  understood  how  the  same  system 
of  conveying  alarms  may  be  applied  to 
manufactories,  docks,  ships,  mines,  con- 
servatories, &c.,  with  such  modifications 
only  as  difference  of  circumstances  may 
render  obviously  necessary,  and  as  will 
readily  suggest  themselves  to  practical 
men  of  ordinary  intelligence. 


DOUBLE    POWER  SLSCTHIC    MACniNE. 


Sir, — It  is  perhaps  due  to  the  superior 
interest  which  attaches  to  galvanic  elec- 
tricity that  the  frictional  electrical  ma- 
chine still  remains  so  expensive  a  piece 
of  apparatus.  One  method  of  increasing 
the  power  of  the  cyUndrical  machine, 
cateris  paribus,  is,  I  think,  the  follow- 
ing: - 

Let  the  cylinder,  AB,  be  of  the  usual 
shape  at  one  end,  but  open  at  the  other. 
The  end  with  the  neck  may  be  mounted 
in  the  usual  manner,  and  work  in  the 
pillar,  C;  the  cylinder  being  turned 
either  by  a  simple  handle  or  multiplying 
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wheel.  The  negative  condactor,  D,  is 
placed  at  the  open  end  of  the  cylinder, 
and  to  it  are  attached  two  pairs  of 
cushions  resembling  those  of  pla(e  ma- 
chines, pressing  on  the  outer  and  inner 
surfaces  of  the  glass,  and  furnished  with 
flaps  covering  each  one  quarter  of  either 
surface.  To  receive  the  electricity  of 
the  excited  glass  there  are  two  con- 
ductors, EF,  furnished  with  double  rows 
of  pointF,  one  set  drawing  off  the  fluid 
from  the  outer,  the  other  from  the  inner 
surface. 

The  cylinder  should  be  of  greater  dia- 
meter in  proportion  to  the  length  than 
those  commonly  employed,  in  order  that 
the  negative  and  positive  conductors  may 
not  be  too  proximate.  The  plan  of 
having  two  cushions,  one  rubbing  against 
the  upper  and  the  other  against  the 
under  side  of  the  cylinder,  has  been  al- 
ready applied  with  success. 

It  might  be  thought  that  the  weight  of 
the  glass  and  the  friction  of  the  cushions 
would  break  the  neck  of  the  cylinder, 
but  the  cushions  themselves  support  it, 
and  replace  the  other  pillar  which  is  em- 
ployed in  machines  of  the  ordinary 
form. 

Perhaps  some  of  the  numerous  ama- 
teurs who  read  your  valuable  Magazine 
will  think  it  worth  while  to  adopt  the 
above  principle  in  the  construction  of  a 
machine. 

I  am,  Sir,  yours,  &c., 

M.N.  C. 


CAMBRIDOB  MATHEMATICS. 

Dear  Mr.  Editor, — ^Will  you  permit  me  to 
ask  your  correspondent  of  the  '* Temple" 
(writing  under  the  signature  **  +  ")  one  or 
two  questions  respec^g  the  purport  of  his 
letter? 

1.  What  are  the  real  points  at  issue  be- 
tween that  gentleman  and  "  your  reviewer  ?" 
I  have  sought  in  vain  through  the  review  for 
the  phantom  that  appears  to  haunt  him; 
and,  to  my  apprehension,  he  has  only 
strengthened  the  position  I  had  taken  by  his 
attack.  Bad  generalship  thii,  for  a  redoubted 
Templar  to  commence  the  tournament  with ! 

2.  Has  he  not  admitted  all  in  favour  of 
the  Greek  geometry  which  I  had  claimed  for 
it  ?  Some  of  his  admisaions  are  rather  oddly 
expressed,  it  is  tme,  and  some  of  his  ezpres- 
aioQS  are  not  very  inteUigtble  to  my  under- 


standing: but  the  claims  f^  geometry  ar^ 
admitted — and  that  is  enough. 

3.  Does  he  not  admit  that  there  are  yet 
many  unexplained  difficulties  constantly  oc- 
curring in  the  use  of  the  Cartesian  method 
of  investigation  ?  J>id  I  say  more  than  this 
in  the  reviews  in  question?  We  do  not 
differ  here,  then. 

4.  He  admiti,  again,  that  the  ''  Greek  geo- 
metry is  the  most  noble  handmaid  of  clear 
thinking  and  rigid  reasoning  ?  "  I  do  not,  in- 
deed, comprehend  hisreasonstor  this  superi- 
ority over  other  *'  handmaids"  to  thought, 
either  as  regards  the  "  instruments  "  or  the 
"  results"  of  the  Greek  geometry.  This,  how- 
ever, matters  little :  as  we  are  folly  agreed 
respecting  the  proposition  itself,  though  we 
may  differ  in  oar  reasons  for  its  adoption. 

5.  What  am  I  to  understand  from  the 
following  paragraph  ? 

"Your  reviewer  writes  as  though  the 
puzaling  intricacy  involved  in  many  geome- 
trical problems  were  really  of  advantage  in 
teaching  the  student  how  to  think.  Now  it 
appears  to  me  that  the  thought  most  required 
for  strengthening  the  mind,  is  that  employed 
in  the  logical  sequence  qf  processes,  not  on 
the  simultaneous  apprehension  qf  compli* 
cated  constructions.*' 

My  first  difficulty  consists  in  finding,  in 
any  one  of  my  writings,  a  single  passage 
which  could  even  suggest  such  a  strange 
fancy  as  he  has  attributed  to  me  in  the  first 
sentence  of  the  quotation  above;  and  I 
request  to  be  informed  where  I  have  written 
either  so  carelessly  or  so  absurdly  as  to 
justify  his  putting  forth  such  an  interpreta- 
tion of  my  views. 

My  second  difficulty  is,  to  discover  what 
he  understands  by  the  Greek  geometry,  if  it 
do  not  in  the  most  extraordinary  degree 
require  the  exercise  of  **  tracing  the  logi- 
cal sequence  qf  processes, "  Upon  this 
he  will,  doubtless,  enlighten  me.  I  will 
tell  him  candidly  what  was  the  impression 
made  upon  my  mind  by  the  entire  passage 
qnoted  in  italics,  taken  in  connection  with 
the  reasons  which  he  gives  for  .believing 
geometry  to  be  the  most  "  noble  handmaid 
of  clear  thinking  and  rigid  reasoning:" — that 
he  considered  the  Greek  geometry  to  be 
merely  a  system  of  instrumental  construc- 
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fion;  Y«ffc  lie  proftnet  hiins^  "  an  vrdxmt 
disciple  of  the  pore  ^ometry  icfaool."  In 
ehort,  I  am  puzzled.  To  mj  apprebeneion, 
H  if  in  the  symbolic  methods  that  the 
mind  it  totally  and  peenliariy  not  "  em- 
]9loyed  in  tradng  the  logical  sequence  of 
processes:"  for  assoredly  the  <'mind"  is 
there  relieved  from  each  "  nngentleman- 
liltt^iiidgeiy!^ 

•6.  The^folioiHng  passage  has  also  interest- 
ed me: 

"It  is  natiiral  that  sifter  long  ooafine- 
ment  to  the  jlolet  and  polars  and  the  pure 
geometry,  and  on  the  hunting  forth  of  t%e 
Carfenan  wy^em,  the  tide  of  study  should 
pttfe  up  tki9  new  ehmmel  and  overflow,  and 
leare  idl  others  dry." 

Now  it  has  been  my  opmion  (It  would 
seem  too  hastily  taken  up)  that  poUB  and 
p0iare  were,  so  to  say,  a  subject  of  yester- 
day, and  not  one  of  ^peenlation  amongst 
the  Gceek  geometers,  nor  even  anterior 
to  tiie  time  erf  Descartes.  The  prmei^ 
ph  that  nns  through  the  whole  sytrtem 
I  had  always  thought  to  be  due  to  La  Hire ; 
■and  the  fall  development  of  it  to  have  been 
mode  within  the  present  century  •—  by 
Hottge,  Hachette,  Geigonne,  Serrois,  Pon- 
celet,  and  their  4leve9.  Either,  then,  the 
Templar's  (fhnmology  is  a  little  at  fault,  or 
my  own  notions  about  the  history  of  geo- 
metry are  very  superficiri.  Which  ?— If  tbe 
ert-or  be  «mc,  your  correspondent  win  do 
me  an  especial  fttvour  by  pointing  out  any 
aulSior  ^o  had  treated  on  diis  subject  on- 
tertor  to  the  period  of  Bescartes,  and  who 
Intti  been  swamped  by  the  '*  bursting  forth" 
of  the  Cartesian  *'  tide." 

7.  Tour  correspondettt  also  writes  thus : 

"  Hie  time  given  to  science  in  Cambridge 
4s  fcr  too  short  to  tOkno  nf  mvcft  ^ejn^ 
letamed:  but  avn«.T  when  Imi  a  kurried 
glimpse  can  he  ohiained  rf  the  stbuctu&b 
of  ikdthematiee,  transversals  should  yield 
to  integration,  and  radjeal  axes  to  conjugute 
iore." 

Why  «>  **  sordy?"  It  is  beggfaig  tlie 
irhole  question ;— it  is  aeamminff  the  superi- 
ority in  an  eduoationBl  point  of  view  of 
<' mtegfution  »'  Old  ''conjugate  lore"— 
though  I  coBfeM  ilwt  I  koowof  no  depart- 
tte^  of  moliMmniieal  inquiry*  tl»t  bears 


'We  owe  ft  to  '^  4."  to  Insert  his  correction  of         .« Temple,  Wednesday." 


the  tifle  of  "  oonjiq;ftte  lore."  WhktoV* 
branch  of  occult  science  this  may  be,  yodr 
correspondent  begs  the  question,  till  he 
answers  to  tbe  ''  Why  /" 

But  is  there  really  '<  too  short  a  tiaw 
sUlowed  at  Cambridge  to  allow  of  mudtt 
being  learned ;"  and  is  it  inevitable  that  lire 
undergraduates  can  only  get  "  a  hurried 
glance  at  the  structure  of  mathematicsT?^' 
What,  (iien,  do  they  erapb»f  their  <<th«to 
years  and  an  odd  term"  upon?  The  dswlan? 
They  make  a  poor  diow  hi  iiiis  way  When 
out  ih  the  world,  at  any  rote ;  and  not  oUe 
in  a  hundred  looks  into  a  classical  author 
between  the  time  of  **  the  little  go"  and 
ins  being  appointed  a  college  ciossioal  es- 
aminer.  Peiliaps  I  mhy  be  told  t>f  Psley* 
"  Evidences''  and  ^'Ecdesiastieal  HistM^" 
as  a  part  of  the  Cambridge  curriculum.  Well, 
how  much  qf  these  7  and  whet  euhjeett  eke 
occupy  those  three  long  yean  ?  I  etauMt 
oomprehend  the  017  <if  '<  tlie  time  bringttfo 
riiort." 

As  regards  the  superficial  **  glittpsb,^  asd 
the  superficial  acquirementi  from  that  '*  hur- 
ried glimpse,"  I  oonfess  myself  unMe  to  ae- 
count,  if  this  be  true,  for  any  man  whatever 
obtaitting  that  amount  of  matteosalSes  WhiA, 
to  my  own  knowledge,  many  men  dio  bring 
with  them  from  Cambridge  with  their  B.A. 
degree.  I  should  feel  that  I  was  doing 
Cambridge  a  great  wrong  were  I  not  to 
doubt  the  accuracy  of  your  correspondent's 
statement  on  this  head,  and  ask  him  for  the 
proofa.  Till  these  are  given,  I  shall  rather 
incline  to  the  opinion  of  Mr.  Leslie  Elfii 
(expressed  at  the  last  Centenary  banquet  at 
Trinity)  that  as  far  as  the  ordinary  d^i«e 
is  concerned,  one  pear  is  amply  sufficient  to 
learn  the  subjects  required  for  obtaining  it. 
I  am,  however,  open  to  conviction,  should 
sufficient  reason  be  ofEered  for  changing  my 
opinion.  ^ 

this  and  anotlier  pMsago,  addveesed  to  nt  !h  a 
letter  since  the  above  was  in  type : 

••  Sir,— You  will  oblige  me  Ity  eorT«<ftIta)(  t#o 
enata  in  my  communication  on  *  Cambridge  Mkthe- 
matics.'  inserted  in  your  Number  of  laat  week.  For 
'  can  geometry  help  no  more  than  algi^ra,'  ftc., 
read  '  aiqr  more  than  algebra,'  Ao.  For  *  ooqjiiiate 
lore,*  read  '  conjugate  hei.' 

"Iani,«lr,yottnk«v., 
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8.  A«  t6  *'  tite  Seut^hoifie  paperi," 
the  quMtion  is  one  that  inyolvea  both/tuf^- 
ifMnf  and  experience.  It  ii  too  delicate  a 
point,  therefore,  for  any  two  men  to  diacnsB 
in  tnch  a  fbnn  as  this.  Your  correspondent 
«nd  myselif  have  giTeh  the  reeulU  of  onr 
Jnift^ent  and  experience,  be  they  worth 
Bttle  or  much ;  and  as  we  both  '*  wear  our 
tlioYs  down,"  the  wdglit  to  be  attached  to 
ihft  ^  dixit  of  dther  must  be  1^  entirely 
to  the  Jndlfment  of  yonr  readers. 

9.  Like  yonr  correspondtat,  I  hare  kept 
Us  **  most  serfOtis  charge  for  tiie  last"     It 

— "  is  that  which  npbratds  the  Cartesian 
geometry,  because  it  is  after  all  founded  on 
the  ancient  systein,  making  it  therefore  a 
lesBse  of  blame  that  Its  founded  shonld  not 
hare  enlardy  discarded  former  science. 
Why,  Sir,  we  might  in  algebraic  geometry 
adopt  what  symbols  for  a  given  condition 
of  lines  and  wliat  interpretation  of  given 
symbols  suited  our  fancy,  provided  that  no 
two  dicta  were  opposed  to  or  inconsistent 
ififb.  each  other,  "nius  your  reviewer  is 
mistaken  when  he  asserts  that  the  explana- 
tion of  the  sign  -  had  to  be  sought  for  in 
geometry.  On  the  contrary,  it  was  assigned 
to  a  certain  condition,  and  might  have  been 
given  to  a  totally  different  one,  say  to  the 
couditloii  that  a  right  line—:r  shall  be  ttf^a- 
tmred  in  a  direction  peipendictflar  to  the 
right  line -fV&c. 

Vthr  ^%ier€  litfve  I  made  any  sudh  '*  dharge" 
against  the  Cartesian  methods  as  that  here 
quoted  ?  I  certainly  did  condemn  some  re- 
cent attempts,  botii  in  France  and  at  Cam- 
■Mdge,  to  btdld  np  a  system  of  trigonometry 
and  algebraic  geometry,  upon  a  basis  inde- 
pendent of  all  reference  to  geometry :  but 
iUs  is  predsdy  and  strikingly  the  revev^e 
of  the  dhsrge  Ife^e  preferred  against  me ! 
Tour  correspondent  does  not  serve  the  cause 
In  wUeh  he  has  entered  hioaself  a  volunteer 
by  <ncdi  atvange  panrmions  as  this ;  nd  I 
am  vety  euHons  to  see  liow  he  reoondles  his 
own  version  of  my  views  on  this  matter  with 
anytl^g  that  I  have  ever  written.  The 
mittf  Testa  with  him,  to  prove  that  be  has 
not  fi^kfified  my  statements— no  doubt  un- 
intentionally, but  still  injuriously.  If  he 
be  MMNis,  be  must  think  me  a  mere  ^'moon- 
4M  :'^— 4f  not  leriom,  I  woiM  temina  Urn 
tbftt  the  jtAry,  ftaotigh  impuauslbd,  h  not 


hfimi,  to  gire  its  terdidt  hutumterf  «¥  be 
"locked up."  ThejEwfrHcwmtakefltteto 
-deliberate  and  think. 

The  passage  quoted  above  alsO  contains 
another  misrepresentation: — I3iat  I  consi- 
dered the  "  explanation  dt  the  sign  fiihuu 
had  to  be  sought  for  ft  geometry."  I  tiever 
even  dreamed  such  nonsense.  Tfae"«xplana- 
llon"  of  the  sign  had  been  fixed  by  de^At- 
tion  before  any  applicatldn  Of  aigrora  to 
ge(Fmetrics3  research  had  becb  thouglit  tn ; 
and  the  great  dIfBcidty  fliat  rto6d  in  the 
way  of  algehndc  developmtat  was  to  detAar- 
mlne  the  reeuU  <ff  eombirtifig  the  signs + aAd 
<- ,  in  the  ease  of  rimltlplieatiDn  and  dfvMen. 
Where  have  I  said  more  than  tHk :— 4$l!iat 
in  eaiiy  times  the  truth  at  the  equaiaon 
—  a  X  ^  b  =-^  ab,  reposed  for  its  ^evMtece 
eoiefy  on  geometrical  cotisideratiohs  ?  Hei^, 
again,  the  ontts  of  proving  me  in  errdr  ArUs 
on  your  ecmspondent :  but  i  dO  zntreat 
bim  to  lay  aside  this  systein  tft  qltfbbHng 
misrepresentation  when  he  next  deqfiis  to 
honour  me  with  Ids  refstation  of  ihy  contn* 
butions  to  your  Magazine. 

Ifna&y :  my  obfeetHm  did  not  He  against 
osingthe  coordinate  method  -of  investigatioh, 
b«t  agafmt  the  use  of  H  on  ooiaslons  to 
which  it  was  not  snlted—unlversiSly,  in  ihet. 
It  dods  so  happen  that  my  own  studies  have 
led  me  to  cultivate  both  aystems,  and  to 
have  extensively  employed  both;  and  «n 
the  authority  of  my  own  personal  experi- 
ence I  am  led  to  form  lihe  conclusion  which 
I  have  already  expressed — that  the  actual 
eomtructions  which  result  from  the  Carte- 
<sian  prooees  are  sdnroet  invariably  meve-oom- 
plicatod  than  tfaosfe  obtained 'from  purely 
geometrical  considerations ;  whilst  in  no 
one  case  whatever  have  I  found  them  more 
simple  and  direct.  The  same  remark  ap- 
plies with  equal  force  to  the  demonefrttHon 
qf  theoremt^-that  the  enundated  truth  Is, 
in  general,  less  clearly  and  definitely  ex- 
pressed by  the  Cartesian  method  than  by 
(he  geometrical  Have  I  said  more  than 
this  in  the  papers  to  which  "  ±"  objects  ? 
Will  any  person  wlio  has  tried  both  methods 
so  ftff  aft  to  obtain  moderate,  but  equal 
skin  in   fhem  both,  deny  what  I  hitTO 
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■aid?  The  fact  appears  to  be  that  your 
correspondent  has  assnmed  that  by  the 
ancient  geometry,  I  mean  all  inqairies  what- 
ever  that  relate  to  figures  and  space ;  and  that 
he  then  proceeds  to  consider  me  an  advocate 
for  the  expulsion  of  all  symbolical  modes  of 
research  from  our  mathematical  and  physi- 
cal inquiries.  I  have,  however,  only  advo- 
cated the  treatment  of  those  classes  of  sub- 
jects which  the  ancients  considered  geome- 
trical by  the  ancient  geometrical  methods ; 
leaving  the  more  extended  researches  (those 
into  curves  and  surfaces  of  higher  order 
than  the  second,  and  all  physical  researches) 
for  the  methods  which  are  better  adapted  to 
the  purpose.  The  ancient  geometry  ought 
to  be  read  in  the  ancient  manner  before  the 
Cartesian  is  entered  upon, — in  order  to  give 
something  of  clearness  to  the  student's  con- 
ceptions of  the  modem  method.  Is  the 
"  ardent  disciple  of  the  pure  geometry 
school''  prepared  to  dispute  this  rule?  and 
if  not,  with  what  is  it  he  is  cavilling  ?  Not, 
surely,  with  anything  that  has  been  writtm 
by  me. 

At  some  future  time  I  may  return  to  this 
subject ;  and  in  that  case,  I  shall  point  out 
the  caueee  why  the  Cartesian  geometry  must 
be  always  less  effident  than  the  ancient 
method  for  the  investigations  of  problems 
and  theorems  relating  to  the  line  and  circle. 
Meanwhile,  will  **  +  "  be  so  good  as  to 
point  out  the  interesting  results  of  which  be 
intimates  the  existence,  which  <*  could  never 
have  been  filtered  through  the  line  and 
circle  ?  "    They  will  be  new  to  me. 

Adopting  the  obliquely-depreciating  title 
conferred  upon  me  by  "  +,"  I  subscribe 
myself,     Dear  Mr.  Editor,  yours  sincerely, 
"  YouH  Reviewbb." 

TBI  SLBCTRIC  TBLBORAPH. 

On  the  1st  inst.  the  Electric  Telegraph 
Company  opened  the  Metropolitan  Station 
in  Lothbury,  for  the  transmission  of  com- 
munications  to  upwards  of  sixty  of  the  prin- 
cipal cities  and  towns  of  Great  Britain. 
The  Company's  lines  now  extend  over  more 
than2,300  miles.  The  only  large  towns  not  in 
communication  with  the  Metropolitan  Sta- 
tion, are—Bath,  Exeter,  Plymouth,  Brighton, 
Chatham,  Oxford,  and  Preston.  For  the 
present,  the  Company  are  contenting  them- 


selves with  a  rate  of  transmiaalon  not  ex- 
ceeding fiix  words  a  minute ;  and  they  do 
not  hold  themselves  responsible  for  any 
given  rate  of  speed.  Mr.  Bain's  plan,  by 
which  1000  characters  per  minute  may  be 
telegraphed,  has  been  purchased,  but  not 
yet  carried  into  practice,  by  the  Company. 
The  charges  are  high — being  for  the  trans- 
mission of  a  message  of  about  100  words 
from  London  to  Liverpool  £h ;  and  so  in 
proportion  for  other  places.  But  no  doubt 
these  will  be  diminished  when  the  Compa- 
ny's arrangements  get  more  matured,  and 
they  are  better  able  to  transact  any  amount 
of  business  which  may  be  offered  to  them. 
The  Directors  appear  to  be  acting  on  the 
policy  of  checking  rather  than  encouraging 
the  use  of  the  telegraph  by  the  public,  until 
their  establishments  are  everywhere  in  per- 
fect working  order. 


MR.  WALLBR's  CAFFBTIBRB. 

"  Deniqne  sit  quod  vis  timplet  duntazat  et  i*.. 
HoR.:  de  Arte  Poeticfi. 
Sir,'^The  favourable  opinion  which  you 
were  pleased  to  pronounce  on  my  patent 
coffee-pot,  founded  as  it  was  on  experience, 
in  the  1266th  No.  of  your  esteemed  periodi- 
cal, seems  to  have  thrown  your  two  oorce- 
spondents,  Mr.  Macgregor  and  Mr.  Clive, 
into  some  degree  of  alarm.  The  horror 
entertained  by  these  two  gentlemen  for 
vahee  would  perhaps  diminish,  were  they  to 
teke  the  trouble  of  examining  the  beautiful 
archetypes  with  which  nature  (divet  opii 
natura  sum)  has  supplied  us.  Why,  Sir,  a 
valve  is  one  of  the  most  perfect  pieces  of 
mechanism  with  which  the  ingenuity  of  man 
has  benefited  his  kind.  The  valve  in  my 
Cafetiere  will  not  trouble  **  general  users" 
more  than  do  those  in  their  own  hearts,  fbr 
they  will  have  nothing  more  to  do  with  it 
than  they  have  with  these:  neither  do  I 
conceive  that  giving  two  half  '««"•«  to  a  tap, 
and  once  removing  or  opening,  and  onoe 
closing  or  inserting  a  stopper  within  the 
space  of  three  minutes,  and  by  so  doing 
obtaining  a  quart  or  two  of  brilliant  coffee, 
will  impose  more  labour  than  standing  with 
a  kettle  and  pouring  in  water  by  inetalmmte, 
''mashing'*  and  "smacking"  the  fine  par. 
tides  of  the  fragrant  berry,  all  the  time 
presenting  that  to  the  nose  which  my  appa* 
ratus,  in  its  exclusiveness,  reserves  for  the 
palate.  I  may  remark,  in  conclusion,  that 
there  is  one  modification  of  my  apparatus 
for  travellers,  in  which  the  spout  is  inclosed 
inside  the  upper  division,  and  presenta  only 
externally  a  *<hole"  for  pouring  out;  the 
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contriYance  for  opening  the  way  between 
the  upper  and  lower  chamber  is  idso  inside, 
presenting  externally  a  small  knob  at  the 
lid»  and  the  handle  screwing  in  and  oat  of  a 
*'hole''  At  the  side,  can  Im  packed  in  the 
interior  of  the  Teasel. 
I  am,  Sir, 

Vonr  constant  reader, 

F.  H.  Wallbb. 
Jan.  1, 1848. 


LIGHTS  FOR  STEAM  BBS. 


THE  BPBAT  PUMP. 

Sir,--I  should  be  very  glad  if  Mr.  Ad- 
cock  wonld  answer  me  the  following  ques- 
tions, whichif  truly  answered  will  saye moch 
discussion : 

Has  any  coal,  or  other  pit,  been  drained 
by  his  method  regularly,  say  to  the  depth 
of  not  less  than  60  fathoms  ?  If  so,  by  - 
what  power  of  engine  ?  what  quantity  of 
water  in  a  given  time  in  gallons  ?  and  at 
what  cost  or  consumption  of  coals  ? 

The  true  particulars,  stating  diameter  of 
steam  cylinder,  length  of  stroke,  number  of 
strokes  per  minute,  and  average  pressure  of 
steam  in  pounds,  with  quantity  of  coals, 
will  give  unlearned  persons  like  myself  a 
better  opportunity  of  judging  of  its  merits 
than  such  angry  discussions,  vague  descrip- 
tions and  confused  statements  as  have 
lately  appeared  in  your  columns. 

I  am.  Sir,  yours,  &c., 
RoBBBT  Bbouoh,  (CoUicr.) 
Begelly  Tenby,  December  22, 1846. 


THB  8PBAT  PUMP. 

Sir, — There  seems  to  be  something  con- 
nected with  the  action  of  Mr.  Adcock's 
L       spray  pump  that  deserves  investigation.     I 
r       confess  I  do  not  understand  the  why  and 
I        the  where  fore  of  the  operation,  except  with 
reference  to  a  new  or  hitherto  unobserved 
principle  of  nature  being  involved  in  it,  such 
as  water  losing  its  gravity  by  conversion  into 
spray.     I  have  been  told,  however,  that  Mr. 
Adoock  denies  any  new  principle. 

It  is  asserted,  and  not  denied,  that  at  the 
lowest  scale,  a  column  (or  something  in 
the  shape  of  a  column)  of  water  of  20  feet 
in  height  is  supported  by  a  cofumn  of  air 
pressure  of  at  most  4  lbs.  on  the  inch, 
whilst  20  feet  of  water  cannot  be  much 
less  than  10  lbs.  on  the  inch. 

Does  not  **  Cassel  Morlais  "  at  p.  552, 
(No.  1269)  in  his  calculations  of  engine 
power,  leave  out  the  pressure  of  the  atmo- 
sphere, as  induced  by  a  vacuum  15  lbs.  on 
the  inch,  when  perfect. 

I  am,  Sir,  yours,  &c., 

J.  H,  Clivb, 
Clanway  CoUierf,  January  11, 1846. 


The  attention  of  the  Board  of  Admiralty 
having  been  repeatedly  called  to  the  neces- 
sity of  establishing  a  uniform  system  of 
lights  for  steamers,  directions  were  given 
(after  a  long  and  careful  series  of  trials  of 
various  lights)  to  fit  the  several  mail  steamers 
on  the  we«t  coast  of  England,  namely  those 
of  Liverpool,  Holyhead,  and  Pembroke, 
with  lights  as  follows  i 

Whvn,  under  Weigh -^  A  bright  white 
light  on  the  foremast  head — A  green  light 
on  the  starboard  bow— A  red  light  on  the 
port  bow,  to  be  fitted  with  inboard  Mcreetu. 

When  at  Anchor — A  common  bright 
light. 

On  the  above  plan  being  notified,  it  was 
adopted  by  several  steam-boat  proprietors ; 
and  the  vessels  of  the  steam  companies 
named  below  are  fitting,  or  are  already  fitted 
with  these  lights:—!.  The  British  and 
North  American  Royal  Mail  Company. 
2.  The  British  General  Steam  Packet  Com- 
pany. 3.  The  Glasgow  and  Liverpool  Steam 
Packet  Company.  4.  The  Chester  and 
Holyhead  Company.  5.  The  Peninsular 
and  Oriental  Steam  Packet  Company. 
6.  The  West  India  Royal  Mail  Steam 
Packet  Company. 

The  experiments  thns  made  proving  satis- 
factory, the  Board  of  Admiralty  have  given 
directions  not  only  that  all  steamers  in  her 
Majesty's  navy,  but  all  steam -vessels  be- 
longing to  Great  Britain,  shall  be  fitted  with 
the  above  coloured  lights  and  screens. 
Sufficient  time  will,  however,  be  given  for 
the  owners  and  masters  of  steam-veasels  to 
become  acquainted  with  the  plans,  before 
the  notice  is  published  in  the  London 
Gazette ,  reqairing  them  to  show  these 
lights;  and  this  will  probably  be  in  the 
month  of  March  next. 


mbwton's  improvements  in  wheels. 

[Patent  dated  June  29,  1847.  Patentee,  Mr.  E. 
Newton.  Invention  communicated  from  abroad. 
Specification  corolled  December  29,  1847.] 

The  present  inTcntioQ  is  stated  to  consist 
in  a  peculiar  method  of  casting  iron  wheels 
for  locomotive  engines  and  railway  carriiges, 
and  to  have  for  its  object  the  uniform  cool- 
ing of  the  various  parts  of  the  castingv  and 
thereby  to  avoid  fracture  from  irregular 
chilling. 

The  patentee  observes,  that  soon  after 
the  advantages  of  iron  wheels  with  chilled 
peripheries  and  flanches  were  established, 
the  difficulty  of  casting  them  in  one  piece 
was  ascertained.  The  rim  was  found  to 
cool  sooner  than  those  parts  which  connect 
it  to  the  "  hub  "  (commonly  called  nave,) 
and  then  to  shrink  in  coolings  and  either 
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break,  or  beeope  lo  weakened  u  to  break,  on 
being  rabjected  to  a  strain  or  jar.  Yarioni 
meiiboda  of  oferoommg  thia  difficulty  have 
been  toggestedy— ench  aa  tbe  employment 
of  a  "  aUt  bnb  "  formed  of  aegmenta,  bound 
togetber  by  iron  boops,  and  bendiog  the 
arma  or  apokea,  to  allow  of  tbeir  shrinking. 

Tbe  form  of  the  eonnecting  paris  of  the 
wheel  which  the  patentee  prefers,  is  that  of 
a  afanple  diae ;  and  his  mode  of  chiUing  the 
rim,  flaneb,  and  connecting  parta,  consists 
in  employing  a  mould  of  metal,  instead  of 
sand,  aa  heretofore,  so  that  the  metallio 
auzfocea  of  the  mould  shaQ  come  in  contact 
with  the  aurfooea  of  Ae  caating. 

In  practice  it  haa  been  found  neceasary 
to  chill  only  one  surface  of  the  disc ;  and  in 
that  case,  the  top  portion  of  the  metal  ia 
replaoed  by  one  in  land,  made  in  the  uaual 
manner. 


iNaviniBs  AND  ANSWERS  TO  iNauxims. 

JSTom.—"  Can  hoin  be  so  softeaed  m  to  be 
moulded  into  any  required  shape,  or  pressed  into 
moukU  ?  And  oan  it  be  made  white,  or  is  white 
horn  to  be  purchased?" — Querttt,  Horn  may  b6 
softened  by  a  degree  of  heat  not  exceeding  that  of 
melted  lead,  and  may  be  afterwards  moulded  into 
an/ required  shape.  The  horn  handles  of  knives, 
raaors,  &c.,  are  now  commonly  nuide  by  moulding. 
The  softened  horn  is  first  pressed  into  a  mould  or 
die,  which  is  then  enclosed  in  a  nut-cracker  sort  of 
clamp,  and  the  die,  clamp,  and  horn  immersed  in 
bolliog  water  for  a  few  minutes,  after  which  the 
clamp  is  screwed  as  tight  as  possible,  by  means  of 
a  screw  attached  to  the  end  opposite  tbe  joint.  In 
about  twenty  minutes  the  horn  is  taken  out  and 
finished.  It  is  commonly  dyed  of  Tarioua  colours, 
and  may  also,  we  presume,  be  blanched,  though  we 
do  not  recollect  to  have  seen  any  articles  of  white 
horn.  Ivory  is  usually  whitened  by  boiling  it  in 
pearl-aahes  and  water ;  and  perhaps  horn  may  be  so 
also. 

Xori  Roue's  Telescope. — The  diameter  of  the 
speculum  was  but  a  fraction  beyond  six  feet,  and 
the  total  weight  about  three  tons. 

Sir  John  RobUon's  Workshop  Blowpipe  U  described 
in  a  paper  by  the  inventor  himself,  in  our  Journal 
for  April  2, 1842. 

Globes  are  covered  with  very  thin  paper,  on 
which  Uke  earth  or  firmament  haa  been  previously 
delineated ;  but  the  paper  must  be  cut  into  numerous 
gores  or  pieces,  to  enable  It  to  assume  the  spherical 
form  without  any  puckering  or  unevenness.  The 
number  of  pieces  is  usually  26,  two  of  which,  called 
pole^papers,  are  clrelss  embraoing  30  degrees  around 
each  pole;  and  24,  gores  of  a  fish  form,  divided  at 
the  equator. 

Bvht  ^or*.— "Whence  is  this  name  derived? 
and  what  fs  its  real  meaning ?*'-«P.  J9.  Buhl  is  a 
com;4^i9n  of  Boultt  the  name  of  an  Italian  who 
first  introduced  this  description  of  cabinet-work,  in 
the  time  of  Louis  XIV.  It  Is  used  to  designste  any 
sort  of  work  in  which  any  two  materials  of  different 
colours  are  inlaid  one  into  the  other,  as  tortoise- 
shell  and  brass,  and  cut  into  the  required  forms  by 
fhe  saw  alone. 

Boiler  Incrustations.—"  Sir,— Permit  me  to  beg 
some  of  your  correspondents  would  assist  me  by  in- 
forming me,  I  st,^ Whether  Ritterbandt's  (or  any 
other)  process  or  patent,  will  answer  the  purpose  of 
preventing  or  destroying  boiler  Incrustation,  with  a 
water  oampoied  of  the  feU«wbig  ingiedkntft  in  the 
imBacMpiiUi  Tic; 


Carbonate,  of  lime..*.. i 1.027 

Chloride  of  Calciunu. m ^    S.640 

Chloride  of  magnesia .........^     1 7fi9 

Chloride  of  sodium 15.370 

Sulphate  of  soda 1.510 

Sulphate  of  lime 98i 

Grains  and  decimals.„  .................  91.310 


"  2nd.-~Whether  such  a  water  might  not  be  ex- 
pected to  be  very  diffloolt  to  work  with,  and  be  very 
iitjurious  to  the  boiler,  if  the  above  or  some  other 
remedy  is  not  applied  to  it,  as  well  as  require  moch 
ftiel  and  heat  V'^A  very  Old  Subscriber. 


vosaa  AVB  voncsa. 
SitelricJUIkM^^l  wond«r  whether  Dr.  Celtan 
or  tbe  Americans  ever  read  the  Ueckani^s^  ^^t^ 

xiu§.  I  see  in  your  Notes  and  Notices,  Dec.  4  laat, 
an  announcement  of  the  practical  carrying  out  (on 
a  model  scale)  of  the  eleeMe  railway  wttldk  I  sa»- 
gested  a  year  ago,  and  which  oocuptes  a  place  m 
your  pages,  I  am,  Sir,  ft:c.,  Johv  MacGesoo«« 

Oirder  Bridges  on  Jtai/isoy*.  —  The  Railway 
CommiesionerB  have,  in  reply  to  inquiries  as  to 
whether,  consequent  on  the  late  aoddent  at  the 
Dee-bridge  on  the  Chester  and  Holyhead  line»  they 
intend  to  make  any  report  on  the  conditions  to  be 
observed  in  the  application  of  iron  to  railway  stcuo- 
tures,  replied,  that  "  the  Commissioners  for  in- 
quiring into  the  conditions  to  be  observed  in  the 
application  of  iron  to  railway  structures,  are  en- 
gaf^ed  in  preparing  experiments  to  enable  them  to 
arrive  at  satisfactory  conelusiona  on  the  Btt])|)ect  of 
their  inquiry  before  making  their  report," 


WSBKLT  LIST  OF  NBW  BNOLI8H   PATBNTt. 

Thomas  Hancock,  of  Stoke  Newington,  Middle- 
sex, and  Reuben  Phillips,  of  Islington,  Middlesex, 
chemist,  for  improvements  in  the  treating  or  maan- 
facture  of  gutta  percha,  or  any  of  the  varieties  of 
caoutchouc.    December  30;  six  months. 

Felix  Edwards  Pratt,  of  Fenton  Potteries,  Staf- 
ford, earthenware  manufacturer,  for  improvements 
in  manufacturing  articles  composed  of  earthenware 
or  china.    December  31 ;  six  months. 

Mary  Jenkins,  of  Atton,  Warwick,  widow,  foe 
improvements  in  the  manufacture  of  pins,  hooks, 
eyes,  and  other  ftutemngs.  December  31;  rix 
months. 

Edward  Humphtys,  of  Holland'^treet,  Smrcgr, 
engineer,  for  certain  improvements  in  steam  en- 
gines, and  in  engines  or  apparatus  for  raising, 
exhausting,  and  forcing  liquids.  January  4;  six 
months. 

William  Froude,  of  Darlington,  Devon,  civil  en- 
gineer, for  improvements  in  the  valves  usM  in 
closing  the  tubes  of  atmospheric  railways.  January 
5;  six  months. 

Read  Holliday,  of  Hndderafield,  manufaeturbag 
chemist,  for  improvements  in  Umps.  January  5 ; 
six  months. 

Charles  De  Bergue,  of  Arthar-etreet  West,  dty, 
engineer,  for  improvements  in  carriages  used  on 
rsilways.    January  5 ;  six  months. 

Alexander  Robeitson  Arrott,  manager  of  the 
Union- place  Glass  Works,  St.  Helens,  Lancaster, 
for  improvements  in  manufacturing  common  salt. 
Januarys;  six  months. 

Charles  Lambert,  of  Two-Milo  Hill.  St.  George's, 
near  Bristol,  pen-nuker,  for  certain  fmprovementa 
in  machinery  for  making  naUs.  January  5;  sU 
months. 

Josiah  George  Jennings,  of  Great  Charlotte-street, 
Blackfrlara-road,  City,  for  improvements  in  cocks 
or  tape  for  drawing  gff  liquids  and  gasiei.  Jnuary 
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von.      gktec      Propiielon'  Nama*.  Addrei^ies.  Subjects  of  ^tign*. 

JHfi^SO     1805     James  Kellin  LerengsoTe,  near  Roc]idalB....«t  Counterbalaaoe  candle- boldeiL. 

31     1309     Bic&azd  dtlTan Arbioatfi,warelioa8eman.M...^.  ImproTed  shuttle  for  powet- 

loom  weaving. 

„     1807     John  Bedittgtnn Bfarmingham  .»m>m. .^ Improved  measnrlng  -  ti^pei 

J 848.  with  circular  slld9>nile. 

an.  I     1^8     Moh.  Inwood  Cam^\  12,Ik>TTiiigton-8treet,  Clerken-I    «--«^ 
ion ^.../      well,  hraca-mannfSacturcr.^/  "•»'^* 

4  1309     ^i^^Baildon  0«^^  ^^1^ ^...J   Revolflng  «rfety-atitruB. 

{'" Standi   ftr  mllUary    tablea, 

Mntfitfr  stands. 
|.     1811     'Vnniao^^Bimi Lower  Easton,  near  BdatolM.»..  ImpBDyedehJmnaF-po^ 

5  tins-     JJM^' Bunaatt  « ^  London -...•m...— .,...  lasocnved  afflavla-tnp  tm 

aaweiBy  &e* 


^fmtisitmttxii^ 


ChMa  Porcha  Compaay,  PatcatMS» 

Wharf-road^   City-road^  London, 


Ootober  1, 1847. 
rnjeps  6Ui:rA  PERCHA  company,  in  request- 
•f  ingtl^  attention  of  the  Public  to  the  accompa- 
nying Testimonies,  have  great  pleasure  in  stating 
that  the  steadily  increasing  demand  for  the  Pa- 
^i|T  Ggtta  PxncHA  'DaiviivQ  Bauds  justifies 
the  utmost  confidence  that  they  are  fUlIy  approved. 
Thefr  durability  and  strength,  permanent  con- 
tractility and  unifermity  of  substance — their  insus- 
ceptibility of  injury  ftmn  contact  with  Oils,  Grease, 
Acids,  Alkalies,  or  Water,  and  the  ftdlity  with 
whiali  tbe  single  Joint  le^iixed  can  be  made  la 
Bonds  of  an  indefinite  length,  render  them  supexioc 
for  atanoat  ail  working  pnipoaea,  and.  decidedly  wo- 


Oaloshas,  Tubing  of  allsiaas,  Bou^,  Catheters, 
andoth^aiull6lCALlNSTRTJM£^S ;  MOULD- 
INGS- FOR  PICTURB-FRAMBS  and  other  deco- 
rative pnspoees ;  WHIM  and  THONGS,  TENNIS, 
eOLF,  and  OBJOKE-B  BALLS,  are  in  a  forward 
state  of  manuiboture,  and  will  be  very  riiortly  ready 
for  sale. 

All  ordera  forwarded  to  the  Compan ¥*&  Wobks, 
WHABv-noAn,  fitTr-f,0ADt  wilirecdve  immediate 


HasIlQgden,  September  4>  IM7. 
Dear  Sir,— We  have  now  been  using  the  Gutta 
Perchs  Straps  for  the  hut  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  our 
most  sanguine  expectations ;  and  we  may  add,  that 
tpme  of  our  macbmes  which  reauired  a  12-inch  lea- 
ther strap,  and  which  almost  daQy  required  to  be 
repaired,  we  nave  been  turning  the  same  with  the 
Oatta  Fercha  Straps  10  inches  only  for  the  above- 
named  period,  and  now  find  them  as  good  as  the 
day  they  were  first  applied. 

Weremain,  jounreipaetAilly, 

W.  ft  R.  TURNER. 
To.S.  Statbam,.Es4.,  Gutta  Fareh&  Company. 

Atlas.  Works,  Manchester,  Sept.  1,  1847. 
Sir,*— In  reply  to  vour  inquiry  as  to  the  result  of 
amr  expeijanca  with  the  Gutta  Fercha  Straps,  we 
kavcgraalpleasurain  stating  that  the  advantagea 
they  possess  ace  so  veiy  manifest  as  to  induce  us  to 
^pply  them  in  almost  every  instance  where  new 
fttapaarerequlred.— We  are.  Sir,  very  lespeotAilly, 
SHARP,  BROTHERS. 
Samuel  Statham,  Esq.,  Gutta  Percha  Company. 
Bridgewater  Foundry,  Patrierofk,  near 
MsniTbftatar,  Sept.  3, 1»47. 
9ir,-rInT4ly  to  your  inquiry  respecting  how  we 
like  your  Gutta  Percha  Machine  Straps  or  Driving 
B«|tf,  «Uhough  we  haye  wf^  luA  ^te  so  much 


experience  in  the  above-named  use  of  Ontta  Peteha- 
as  we  hope  to  have,  so  fiu-  as  we  have  employed  it, 
it  has  given  us  general  satisfaction.  The  beautl- 
fhUy  straight  and  regular  manner  in  which  it  rune 
on  the  pulleys,  especially  on  our  cone  or  speed  pul- 
leys, is  a  strong  recommendation  in  its  fhvour ;  and 
although  we  are  inclined  to  think  it  does  not  take 
so  fkst  a  grip  on  the  pulley  as  leather,  yet  there  i» 
ample  hold  for  all  general  purposes.  We  shall  con- 
tinue to  use  it  and  to  give  it  our  best  attention,  so 
as  to  learn  how  to  employ  to  best  advantage  the 
many  excellent  quaUttes  it  poisenes  over  the  ordi- 
nary leather  belts. 

NABMYTH»  GA&KSLL,  ft  CO. 
8.  Stathl^n,  Esq.,  Gutta  Percha  Works,  London. 

Manchester,  1 8tb  June,  1 847. 
Dear  Sir,-rWe  beg  to  inform  you  thal^  we  have 
now  had  the  patent  Gutte  Percha  Baada  or  Strata- 
in  uae  for  more  than  six  months.  For  tubeflramaa 
we  consider  them  very  much  superior  to'  anything, 
we  have  tried  before.  They  also  do  vary  well  aa. 
qpen  suaps  for  mules,  throstles,  looms,  ftc. 
We  are.  Sir,  yours  respectfully, 

THOS.  DODGSHON  ft  KEPHEWSv 
Mr.  Samuel  Statham,  Gutta  Percha-Company^ 
Wellington  Mills,  Stockport, 
4th  September,  18^. 
Gentlemen,— We  have  much  pleasure  in  bearing: 
our  testimony  to  the  valuable  qualities  of  the  Gutta- 
percha for  driving  bauds.    We  have  found  it  ans  wcjir 
exceedingly  weU  In  most  cases  where  we  have  tHeid 
it,  and  we  think  it  has  only  to  be  made  known  tP 
ensure  its  very  general  use. 
We  are,  GenUemen,  yours  obediently, 

HOLE.  LINGARD,  ft  CRUTTENDEN. 
To  the  Outte  Percha  Company,  City-road,  London. 
Tottington  Hall,  near  Buiy,  Laacashios, 
September  3, 1847. 
Dear  Sir,— Your  letter  of  the  Slst  August  is  to 
hand,  and  in  answer  respecting  the  use  of  your 
Gutte  Percha  Bands,  I  cannot  give  you  a  bettec 
proof  of  our  approval  of  them  in  preforence  to  lea- 
ther straps,  than  having  given  an  order  for  another 
to  your  partner,  yesterday,  to  be  in  readiness  in  case 
of  accident.    They  are  decidedly  preferable  to  the 
old  straps ;  and  we  can  recommend  them  with  the 
greatest  confidence  to  aoy  person  for  Driving  Straus. 
For  HALL  ft  GORTON,  THOMAS  OORTON. 
S.  Statham,  Esq.,  Gutta  Percha  Company. 

Breweiy,  16th  September,  1847. 
Gentlemen,r-We  have  much  pleasure  In  repeat* 
ta§  oui  iieitimony  to  th«  Teiy  gr^  lo^ioremiBJ^ 
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ei)ect«d  by  the  use  of  Machinery  Bands  made  of 
your  material  instead  of  leather :  the  stoppage  of 
])arts  of  our  worlcs,  through  the  failing  of  the  lea- 
ther straps,  used  to  be  of  daily  occuavnce,  causing 
great  inconvenience  and  expense.  Witti  this  an- 
noyance ve  are  oow  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advantage  of  using 
your  material  is  surprising,  as  regards  economy  and 
saving  of  trouble.  We  confidently  recommend  it 
to  machinists  and  factories  for  general  adoption. 
TRUMAN.  HANBURY,  BUXTON,  &  CO. 
To  the  Guttapercha  Company. 

Patent  Gntta  Percha  Soles  for 
Boots  and  Shoes. 

The  capabUitles  of  the  OUTTA  PEIiCH  A  SOLES 
FOR  BOOTS  AND  SHOES  having  been  exten- 
sively and  satisfactorily  tested,  we  can  unhesitat- 
ingly recommend  the  material  prepared  for  the  pur- 
pose, its  merit  having  been  acknowledged  by  all 
who  have  worn  it.  Indeed,  experience  lias  proved 
that  Gutta  Percha  Soles  wear  twice  as  long  as  lea- 
ther, with  great  additional  personal  comfort,  and 
they  remain  perfectly  impervious  to  wet  until  quite 
worn  through. 

23,  Southampton  Row,  1st  Sept.,  1647. 

Gentlemen,— I  write  to  thank  you  for  allowing 
me  to  use  the  new  PATENT  GUTTA  PERCHA 
SOLES.  I  felt  annoyed  at  not  being  allowed  to  use 
them  f^om  the  time  I  had  first  worn  them,  namely, 
f^om  last  October,  but  am  not  sorry  now,  because  1 
can  apeak  confidently  of  their  advantages  over  lea- 
ther soles.  I  made  the  first  pair  last  October,  and 
wore  them  eight  months  before  I  wore  the  soles 
through.  I  had  them  heeled  six  times,  and  one 
pair  of  extra  fronts  I  put  to  the  same  soles.  /  only 
\tpi  Uu  out  pair  in  wear  to  *e*  how  long  thejf  would 
la*t.  I  will  never  wear  another  leather  sole  so  long 
as  r  can  get  GUrTA  PERCHA  SOLES,  and  I  walk 
ftom  12  to  20  miles  a  day. 

C.  WRIGHT,  Boot  and  Shoe-maker. 

To  the  Gutta  Percha  Company. 

9,  Gloucester  Row,  Hoxton,  5th  July,  18-17. 
•  Sir,— I  beg  to  thank  you  for  the  boots  with 
OUTTA  PERCHA  SOLES  which  I  had  from  you 
on  the  first  of  the  year.  I  have  had  them  in  con- 
sunt  use  for  nearly  five  months,  the  greater  portion 
of  tliat  time  being  the  most  ioclemeut  period  of  the 
vear;  and  from  my  occupation  as  a  general  post 
letter-carrier,  you  may  be  sure  that  they  have  had 
more  than  a  common  fair  trial,  and  the  Gutta  Per- 
cha seems  now  as  firm  and  as  little  worn  as  on  the 
first  day.     W.  HUTTON,  G.  P.  O.  letter  Carrier. 

To  £.  Granville,  Esq.,  Gutta  Percha  Works. 

28,  St.  John-street,  August  25th,  1847. 

Gentlemen, — It  gives  me  great  pleasure  to  ac- 
quaint you  tl.at  the  Gutta  Percha  Soles  I  had  from 
your  Works  have  answered  the  purpose  admirably, 
as  I  can  ftilly  testify,  having  had  them  In  wear  six 
months,  during  the  winter,  in  Smithficld-market, 
and  have  not  been  subjected  to  the  annoyance  of 
wet  feet,  as  Is  often  the  case  with  leather  soles,  and, 
in  my  opinion,  they  wear  three  times  as  long. 

H.  L  TARLING. 

What  to  Eat,  Drink,  and 
Avoid. 

Sound  digestion  I  What  a  boon;  but  what  a 
rarity !  All  the  wealth  in  the  world  cannot  buy  it, 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
nights  I — How  refieshing  is  a  good  night's  rest,  and 
how  few  obtain  it !  How  fearful  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves  I  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  olFmore 
fire  than  water  quenches.  Reader,  if  you  value  the 
desiderataiof  good  health  in  the  day,  and  tranquil 
repose  at  nighu.  together  with  mental  serenity  at 
all  times,  oi  should  lack  firmness  of  nerve  or  pur- 
pose, or  suffer  from  the  sorrows  of  an  afflicted  body 
seek  how  to  obtain  the  former,  and  remove  the 
totter,  in  PR.  CULVERWELL'S  litUe  Memoirs, 


called  "HOW  TO  LIVE;  or,  WHAT  TO  EAT. 
DRINK,  and  AVOID;"  and  its  Companion-^ 
"  HOW  to  be  HAPPY  "  (the  price  is  hot  Is.  each, 
if  by  post.  Is.  6d.  in  stamps.)  They  reconunend  no 
nostrum,  pill,  or  balm,  but  render  every  possessor 
master  or  mistr<>ss  of  his  or  her  own  case.  They 
tell  home  truths,  and  detail  facts  that  may  astound, 
but  which  are  worthy  of  recognition,  and  they  Hir- 
thermore  unmysttfy  the  laws  of  life,  health,  and 
happiness ;  that  how  to  live  happily  and  content- 
edly, Is  rendered  clear  and  open  to  the  humblest 
intelligence.  To  be  had  of  Sherwood,  23,  Pater- 
noster-row; Carvalho,  147,  Fleet-street;  Mann,  89, 
Cornhill ;  Nelson,  457,  West  Strand,  and  all  book- 
sellers ;  or  direct  firom  the  Author,  10,  Ai^yll-place, 
Regent  street ;  who  can  be  personally  conferred 
with  daily  till  four,  and  in  the  evening  till  nine. 

Scientific  Book-Reading 
Society. 

PERSONS  disposed  to  co-operate  in  the  founding 
■*'  a  Book  Society  for  the  early  perusal  of  all  New 
Works  connected  with  the  Arts  and  Sciences,  and 
of  all  the  Standard  Scientific  Journals,  both  home 
and  foreign,  are  requested  to  transmit  their  names 
and  addresses  to  Mr.  Byerley,  166,  Fleet-street 

Partner  "Wanted. 

A  PARTNER,  with  ttom  £4000  to  £6000,  in  an 
-^*'  Engineering  Establishment  with  good  con- 
nexion, but  requiring  a  further  capital  to  execute 
their  orders.  Apply  to  Messrs.  Robertson  and  Co., 
166,  Fleet-street,  London. 


uBrrato.— P.  21,  line  15  from  the  top,  for ' 
alarm,"  read  "  danger  alarm."    P.  21,  line  11  flrom 
the  bottom,  for  ■*  belt,"  read  "  bell." 
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Lr  wiU  be  iir  tfat  reeolkotioB  of  cor 
retden  that  Mr.  Suite  was  joiDt  patantae 
whb  Mr.  Greener,  of  a  method  of  Hght- 
inir  ^7  eleotrieity,— die  apaeiicetUm  of 
which  we  gaye  at  length  in  our  45th  Vol.;, 
p.  160.  In  practice  the  method  was  not 
fomid  to  come  up  to  the  expectations 
which  were  formed  of  it.  Mr.  Staite 
has,  however,  persevered  single-handed 
with  the  subject;  and  now  comes  for- 
ward with  an  apparatus,  which,  it  is  con* 
fidently  stated,  will  prove  to  be  all  that 
is  desured.  It  waa  with  this  appara> 
tus  —  though  in  a  very  imperfect  form 
— ^that  the  very  promising  ezperimenta 
were  made,  at  which  we  were  pre- 
aent  in  June  last,  and  of  which  we 
gave  an  account  in  our  Journal  for  the 
26th  of  June. 

Fig.  1,  is  an  external  elevation  of  the 
apparatus;  fig.  2,  a  sectional  elevation 
of  it  on  the  line,  W  x  (fig.  3) ;  and  fig.  3,  . 
a  horizontal  plan  on  the  line,  y  2  (fif;,  1).  ' 
Mr.  Staite's  description  is  as  follows : 

M,  and  N,  are  two  cyliaders  of  carbim 
prepared  as  is  afterwards  described,irhieb  are 
used  as  the  electrodes,  that  is  to  say,  the 
current  of  electricity  is  passed  fraoi  one  to 
the  other  as  they  stand  end  to  and,  their 
ends  being  separated  by  an  interval  of  from 
less  than  one-twentieth  to  about  half  an 
inch,  according  to  the  power  of  the  electric 
current  used.  The  upper  electrode,  N,  is 
passed  vertically  through  a  hole  in  the  sumo 
mit  of  the  metallic  support,  or  tripod, 
K,  and  fixed  by  binding  scsewa.  Tha 
lower  ends  of  the  legs  of  Ike  tkipod  are 
pused  through  holes  in  Aa  divaler  mam^ 
plate,  A,  of  the  apparatus,  and  seoared  in 
their  positions  by  collars  and  nuta*  hut  are 
carefully  pre? ented  from  comhig  into  me* 
tallic  contact  with  the  plate.  A,  b  j  means  of 
washers,  a,  a,  of  sooae  dry,  harit  noibcon^ 
ducting  wood.  The  legs  tenmnate  at  bat- 
torn  in  set  screws,  L  L,  which  connect  them 
with  a  conductiug  wire,  which  paasaa  loimd 
through  the  extremities  of  all  tb*  tega,  sad 
is  connected  with  one  end  of  the  coil  of  tte 
regulator,  R.  The  other  end  of  this  sail  ia 
led  to  a  clamp,  B^,  with  a  set  scmw  Aaatf  at 
one  side  of  the  square  woadBi  baaaMOBt^ 
B,  on  which  the  whole  of  the  apptntna  ia 
buUt,  and  which  is  moontad  on  four  sheet 
supports,  bf  b,  6,  6,  at  its  oarasn,  to  allow 
room  for  some  parts  of  the  apparatas  which 
project  below  the  basement.  The  main* 
pUte,  At  is  firmly  attached  to  the  base- 


it»  B,  by  lisiir  pillars,  c,  c,  c,  c;  C,  and 

D,  are  cones  which  spring  from  opposite 
sides  of  the  apparataa,  their  ooboboil  azia 
pasamg  at  right  sogtaa  tfaraogh  the  osttkre 
of  the  main-plate,  A,  which  is  bored  out 
fbr  the  purpose.    The  apices  of  these  oones 
are  perforated,  to  admit  the  perpendicular 
aentral  shaft,  O,  which  has  a  socket  for  re- 
ceiving and  holding  the  lower  electrode,  M, 
at  iU  upper  end  ;  and  this  socket  is  furnished 
with  set  screws  for  securing  the  electrodtf  in 
an  upright  position   in   its   centre,  even 
tiMmgh  that  electrode  should  happen  to  be 
of  smaller  sise  than  the  socket.    At  the 
bottom  the  socket  is  made  of  a  conical  form, 
hi  order  to  keep  the  lower  end  of  the  elec- 
trode steady  and  concentric,  lo  that  it  may 
he  properly  adjusted  by  the  set-  screws,  d,  tf. 
This  shaft,  O,  has  a  smooth  straight  part, 
bdow  ita  socket,  for  a  length  equal  to  the 
£stanoe  between  the  apices  of  the  fixed 
eenes,  C,  and  D,  which  is  equal  to  the 
amount  of  rise  which  the  shaft  admits  of,  to 
aompensate  for  the  wear  or  shortening  of 
one  of  the  electrodes,  while  the  light  is  in 
action ;  this  smooth  part  of  the  shaft  mov- 
mg  freely  through  the  hole  in  the  apex  of  the 
upper  cone.    Below  this  smooth  part  the 
Aaft  is  continued  for  an  equal  length,  screw- 
ed ;  the  threads  of  the  screw  giving  about 
one-twelfth  of  an  inch  of  rise  for  every  turn. 
This  screwed  part  works  through  a  nut,  e, 
which  is  set  tight  in  the  apex  of  the  under 
eone,  D,  and  passes  down  the  centre  of  a 
hoUow  cylinder  or  tube,  P,  which  is  slotted 
Eternally  (as  shown  at/,/,  in  figs  2  and  3.) 
A  little  cross  piece  of  metal,  Q,  is  set  tight 
on  the  bottom  of  the  shaft,  O,  by  being 
■crowed  AksC  into  its  end,  and  this  crosa- 
pieoa,  Q,  (which  is  afterwards  more  parti- 
cidsriy  described,)  fits  across  the  tube,  P, 
taking  into  the  slots  or  grooves   on  each 
side,  so  that  it  can  slide  up  or  down  in  them. 
"When,  therefore,  the  tube,  P,  is  made  to 
revolve,  it  carries  the  shaft,  O,  round  with 
it,  by  means  of  the  sliding  cross-piecCi  Q* 
and  makes  it  to  rise  or  sink  by  its  screw 
wovlong  in  the  fixed  nut,  e,  so  that  the 
shafts  O,  carrying  tlie  electrode,  M,  in  its 
socket,  haa  a  rotary  motion  combined  with 
ita  vertical  motion  for  the  purpose  of  equal- 
iziag  the  wear    of   the  electrodes  on  all 
sides.    The  tnbe,  P,  turns  on  a  pivot,  g, 
wiiieh  woffka  in  the  bottom  of  a  circular  box 
of  BMtal,  H,  which  ia  screwed  into  a  hole  of 
soffieient  sise  in  the  bottom  of  the  brass- 
plate,  G,  whiehia  fixed  to  the  upper  surface 
of  the  wooden  baaement,  B.    The  toning 
surfaces  st  the  pivot,  g,  are  coated  with  sil- 
ver;  as  that  metal  presents  a  snrfiice  pecu- 
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Oi  th» upper  p«t«rthr tale,  P»      Mdfp»ii|liifcl 
^wNri(  8,  e«rf7ngiM«f  teelft,  ft     «i»Q  ti»  qpMIe,  X^  U' atod  a^  little  1 
'   whieli  te  Biid^  t»  fWNdMi  hf  a      JiMi  pfauM,  V,  (hHi»»  «thft  totOi,):  ii 
•tal  dbvUe-tiupeaddr  tngwit-tnrair,      «awed  into  tiMbtaMHi  tilb  «i  Un  «raMi 
«»(!he]dtA  iiiaMorivkMiioii»4Mitti«r     wfasel;  bvfcwlMfe  lh«  i|Mte««  Mik^  tha 
16  e«e  endoftl^  Mrairl»a»u      law  piakMi  »  ikcnni  «at.fli  gMr^  aid 
•  wtwiii  wheel}  17^  atttjiB^  ftt^f     tlM>  ^ippv  pinlMfti.  W^  { 

fig.  9; 


per  ode  of  the  crown  wheel;  ndtho  epfai. 
dio  oontinaiiiflr  to  mwdfo  hi  the  eame 
difeethm  am  hofn^  hnpeKo  •  rarenod 
rotation,  to  tiio  orown  wbed.  When  the 
spindle  is  kept  ot  o  medtam  d^groo  of  de- 


Tation,  ndther  of  the  pkdona  li  im  getr 
with  the  crown  wheel,  bo  that  it  lemafau 
qnieioent.  Thii  ipindle,  X,  is  kept  in  iln 
position  bf  working  throngh  a  hole  in  ^^ 
midAe  plate,  P;  n  the  apparatnSy  wld^ 
d2 
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tobte  it  atUohed  firmlY  to  three  of  the  pQ- 
Ikn,  e.  The  upper  end  of  the  ipindle  works 
through  a  hole  in  tho  oentre  of  the  hottom 
of  a  circular  bran  boz»  I,  which  if  fixed  to 
the  dde  of  tho  nnder  cone,  D,  or  to  the 
under  lide  of  the  main  plate,  A.  Tho 
boz,  I,  contalni  a  centrifai^  rqg;ttlator,  Y, 
which  ooniiati  of  a  bit  of  watdi-ipring  bent 
into  Ihe  form  of  the  letter  S,  carrying  two 
little  wdghU,  kk,  at  ita  enda,  and  fixed 
lunliDntallj  acroM  the  top  of  the  apindle  by 
the  middle  part  of  the  spring,  which  fits  into 
a  deft  in  the  top  of  the  spindle,  and  is 
gecnred  by  a  small  nnt.  When  the  spindle 
is  made  to  rerolve  too  fut,  the  weights  at 
the  end  of  the  spring  fly  outwards  by  their 
oentrifogal  force,  and  begin  to  touch  and 
mb  against  the  sides  of  the  drenkr  box,  I, 
which  friction  checks  the  motion.  This 
description  of  goTcmor  presenres  the  motion 
more  uniformly  than  the  ordinary  sort  of  fly, 
which  acts  by  the  resistance  of  the  air.  Just 
below  this  centrilbgal  goyemor  there  is  a 
eroas-piece,  i,  inserted  through  a  transrerse 
Jiole  in  the  spindle,  X,  so  that  when  the 
nindle  is  at  its  medium  degree  of  elcTation, 
uat  is  to  say,  when  its  two  pinions,  V  and 
W,  are  neither  of  tbem  in  gear  with  the 
crown  wheel,  the  ends  of  the  cross-piece,  {, 
meet  a  stop,  it,  which  may  project  firom  any 
fixed  part  of  the  apparatus,  such  as  the  cone, 
D,  and  so  stop  the  rerolutions  of  the  spin- 
dle {  while,  as  soon  as  the  spindle  is  raised 
or  lowered,  the  cross-piece,  i,  no  longer 
meets  the  stop,  k,  but  passes  over  or  under 
it,  and  allows  the  spindle  to  commence  its 
rerolutions  just  before  one  of  the  pinions 
gears  into  the  crown  wheel.  The  spindle, 
A,  is  actuated  and  kept  with  a  constant  ten- 
dency to  rcTolTC  in  one  direction  by  a  toothed 
wheel,  Z,  keyed  on  to  it  just  below  the  mid- 
dle plate,  F,  and  this  wheel  is  driven  by  a 
train  of  wheelwork,  W*,  supported  between 
the  middle  and  bottom  plates,  F  and  6, 
similar  to  ordinary  clockwork,  and  which  is 
driTcn  by  a  spring  in  a  barrel,  /,  acting  on  a 
ftisee,  m,  driven  by  a  cord  or  chain ;  or  the 
whedwork  may  have  any  other  contrivance 
as  its  prime  moTcr,  as,  for  instance,  a  com- 
mon barrel  with  a  cord  and  weight.  Th^ 
wheel,  Z,  is  of  such  thickness  that  the  motion 
up  and  down,  which  the  spindle  X  admits 
of,  will  not  ungear  it  from  the  next  wheel  in 
the  driving  trdn. 

The  mode  in  which  the  spindle,  X, 
and  its  pinions  are  raised  or  lowered,  so 
as  to  drive,  or  stop,  or  reverse,  the  motion 
of  the  crown  wheel,  U,  and  thereby  of 
the  electrode,  M,  according  to  the  exi- 
gwiciee  of  the  light  (u,  for  instance, 
when  tile  electrode  becomes  worn,  or  any 
dteiation  takes  place  in  the  power  of  the 


battery,)  is  exceedingly  ingenious^  and 
is  as  follows : 

The  bottom  of  the  spindle  tennioates  jnat 
below  the  driving  wheel,  Z,  and  rests  on  a 
pUte  of  ivory,  »,  which  is  aupported  on  a 
short  upright  stem  of  brass,  o,  which  has  ils 
lower  end  screwed  into  a  hole  in  the  top 
of  a  solid  cylinder  of  soft  iron,  p.  This 
iron  can  mpve  freely  up  and  down  in  the 
central  hole  of  a  reel,  q,  round  which  a 
quantitf  of  insulsted  copper  wire  is  wound : 
one  end  of  Uiis  wire  is  led  to  the  binding 
screw,  B,  as  before  mentioned,  which  con* 
nects  it  with  the  positive  wire  of  the  galvanic 
generators,  and  the  other  end  to  the  wire 
which  passes  through  the  binding  screws,  L. 
The  reel,  9,  of  the  regulator  is  fixed  firmly 
to  the  wooden  basement,  B,  and  a  cap,  r,  of 
soft  iron,  fits  over  it ;  but  the  iron  of  the 
cap  does  not  extend  quite  to  the  centre  of 
the  hole  in  it  ^throogh  which  the  brass  stem, 
Of  passes),  the  central  part  of  the  top  of  the 
oap  being  of  brass  soldered  to  the  iron,  of 
one-half  of  the  diameter  of  the  iron  cap  itself. 
The  sction  of  the  electricity  in  the  coil  of  the 
r^iulator,  R,  causes  the  iron  centre,  p,  to 
rise  or  fidl,  according  to  the  quantity  of 
dectridty  passing,  and  in  so  doing,  the 
spindle,  X,  which  rests  on  it,  to  rise  or  fkll 
with  it.  There  is  a  little  eye  attached  to 
the  bottom  of  the  iron  centre,  to  which  is 
suspended  a  counterpoise,  ^F^  (an  assort- 
ment of  such  counterpoises  bdng  kept  for 
UM,)  of  such  weight  as  to  allow  the  iron 
centre  to  be  just  in  equilibrium,  or  jast  ready  ' 
to  rise,  when  the  distance  between  the  elec- 
trodes is  such  as  to  allow  the  dectric  current 
to  flow  freely  enough  to  produce  a  steady 
and  certain  light.  There  is  also  a  little 
ledge,  9f  around  the  lower  end  of  the  iron 
centre,  on  which  rests  a  disc,  f ,  of  brass,  of 
about  the  size  indicated  in  the  drawing,  fig. 
2 ;  which  (when  the  iron  centre  fdls  below 
the  neutrd  point)  becomes  supported  around 
its  outer  edge  by  a  drde  of  brass,  «,  and  Is 
left  behind  on  it,  when  the  iron  oentre  con« 
tinues  to  descend,  thus  rdieving  it  of  its 
weight ;  while  on  the  other  hand,  if  the  iron 
centre  is  disposed  to  rise  above  the  neutral 
point,  it  has  to  lift  the  whole  weight  of  the 
brass  disc,  /.  This  arrangement  gives  the 
iron  centre  a  tendency  to  remdn  stationary 
at  the  neutrd  point,  which  is  that  point  at 
which  the  devation  of  the  spindle,  X,  en- 
ables the  cross  arm,  t,  to  come  into  contact 
with  the  stop,  it,  and  arrest  the  rotation,  and 
so  prevent  unnecessary  working  of  the  ma- 
ehinery,  untU  the  dectric  current  has  varied 
so  much  as  to  render  dedrable  an  adjust-  . 
ment  of  the  dbtanoe  between  the  deetrodes ; 
which  the  iron  centre  effects,  as  beibre 
described,  by  rising  or  falling. 
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The  neutral  podtion  at  which  the  iron  The  hrmia  ring,  u,  which  rapportf  the 

eentre,  p,  shonld  rest,  is  when  the  top  of  eqniHhrinm  weight,  that  it  tlie  hraia  cHae,  t, 

flie  iron  oentre  ia  aa  far  hetew  the  top  of  the  ia  aeonred  at  the  proper  height  by  being  at- 

regnlator  reel  as  ia  repreaented  in  figure  2.  tMhed  to  a  f  nffidently  atiff  atrip  of  braia, 

Fig.  3. 


la,  of  a  certain  length,  and  which  ia  fifed  by      baaement,  B.    The  braia  ring,  «,  ^can'^be 
ita  other  end  to  the  other  side  of  the  wooden      adjnated  to  the   reqniaite  height  ezacUyy 
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11  midhi,  lijr « 
_  thnrai^  tbi  ^ 
iMpemcat,  «Bd~«ciewi^c  4owh  on  tks  «ip- 
nactiBg  bMM  steip  (not  lur 4hiom  «!,  soM.tq 
aepreiB  it  to  the  right  position. 

The  sliding  cross-piece,  Q,  before  ad- 
verted to,  is  constmcted  in  the  manner 
separately  represented  in  fig.  4.  A  spring,  Q, 
(of  thin  hard  brass,  for  instance,)  u  attached 
to  one  side  of  the  cross  part  by  a  small 
screw,  so  that  when  the  cross  piece  is 
placed  in  the  slots  of  the  tnbe,  P,  the  spring 
always  remains  in  dose  though  not  forable 
contact,  against  the  sides  of  the  slots,  so  as 
to  ensare  a  good  conduction  to  the  electric 
current  which  has  to  traverse  the  shaft,  end 
enter  from  the  cross  piece  into  the  slotted 
tube* 

The  tangent-screw,  T,  !s  made  not  quite 
horizontal,  but  inclined  at  an  angle  of  one 
in  twoBty,  booaase  the  lower  pinion,  V, 
is  smaller  than  the  upper  ene ;  and  there* 
fore  it  is  necessary  that  the  lower  edge  of 
the  crown-whed,  U,  should  betikad  nearer 
to  the  axis  of  the  splsdle,  X.  The  lower 
pinion  is  made  sssallcr,  hn  order  that  it  may 
tke  better  wind  down  the  mun  shaft,  O, 
afber  it  has  screwed  itMff  np,  nofil  the  ends 
of  the  electrodes  come  into  firm  contact,  lest 
It  shonld  stiok  in  that  poHtmi. 

The  screw,  No.  1,  whioh  ftftens  the 
stend,  3,  of  the  tangent-screw  to  the  middle 
piste,  F,  passes  through  a  hole,  4,  enlarged 
sideways  in  the  stand;  so  that  by  only 
loosening  the  screw,  1,  the  stand  may  turn 
on  the  other  screw,  2,  as  a  centre,  so  as  to 
allow  of  the  taugent-screw,  T,  bdng  ad- 
justed to  the  right  distance  from  the  centre 
of  the  wheel,  S,  in  order  that  it  may  work 
properly  into  its  teeth,  or,  when  required, 
to  throw  the  tangent-sciew  out  of  gear  with 
it  altogether. 

The  thread  of  the  screw  of  the  mahi 
shaft,  O,  should  be  of  a  square  form,  so 
that  it  ahall  work  with  as  little  friction  as 
may  be,  when  supporting  the  weight  of  the 
shsh  and  electrode. 

A  cone  of  white  glass  or  porcelain,  E',  is 
made  to  slip  over  the  upper  cone,  C,  of  the 
main  plate,  and  is  turned  up  at  the  edges 
(as  shown  in  figs.  1  and  2),  to  reflect  the 
light  better,  and  to  catch  any  dust  and  ash 
which  may  be  thrown  off  from  the  elec- 
trodes. 

A  glass  shade,  which  may  be  ground  par- 
tially or  not,  as  desired,  fits  over  the  dec- 
trodes,  M  and  N,  and  the  stand,  K,  and 
is  screwed  down  to  the  main-plate,  A,  by 
the  brass  circle,  £,  into  which  its  lower 
edge  is  cemented,  whereby  the  electrodes 
are  encloHd  entirely  from  the  outer  air.  As 
JKMfi  as  thnr  have  aahaasted  the  oxygen 
wUUhis  wflUn  the  glass  shade,  il^y  are  no 


r^  aie  eawposed  #f  i 
isrior  Mtts  of  jaKhaaaoaoM 
th^  fiMlight  iMMs  otondily  if  a  ▼ery  I 

quantity  of  atmospheric  sir  is  continually 
allowed  to  enter ;  that  is  to  ssy,  just  sufii- 
«hBnt  to  bum  away  the  button  of  carbon 
which  sometimes  forms  on  the  end  of  that 
electrode  which  is  not  undergoing  decompo- 
sition by  the  electric  current.  When  there 
are  no  holes  in  the  glass  shade  to  admit  of 
a  smsU  quantity  of  atmospheric  air,  two 
light  TalTcs  may  be  inserted  in  the  msin 
plate.  A,  one  opening  inwards  and  the  other 
outwards,  which  would  provide  for  the  vsry- 
ing  pressure  of  the  air  when  the  tempera- 
ture is  altered  by  the  presence  or  absence 
of  the  light  within. 

The  coil  of  insulated  wire  of  the  regulator, 
R,  should  be  composed  of  wire  of  such 
thickness  as  to  conduct  the  electric  current 
quite  freely.  For  an  apparatus  of  the  size 
represented  in  the  engravings  it  may  be 
about  three-sixteenths  of  an  inch  in  diame- 
ter ;  but  if  electrodes  of  a  larger  size  are 
employed,  the  wire  shonld  be  proportionally 
increased  in  thickness,  and  the  regulator, 
R,  made  as  large  as  the  dimensions  of  the 
npparatus  will  admit  of,  in  order  that  the 
ritsL  should  take  a  aufficient  number  of  turns 
of  the  thick  wire ;  for  with  wires  too  thin, 
oonsiderable  heat  is  evolved  from  them  when 
transmitting  the  current.  Two  circular 
brass  weights,  aa^  fit  one  over  the  other 
around  the  ivory  top,  n  n,  which  carries  the 
pivot  of  the  spindle,  X ;  their  use  is  to 
enable  an  easier  and  more  precise  adjust- 
ment of  the  weight  on  the  iron  centre  than 
can  be  effected  by  altering  the  large  weight, 
F^ ,  which  is  hung  at  the  bottom  of  the  iron 
centre. 

When  it  is  intended  to  use  small  currents 
of  electricity,  the  spindle,  X,  and  all  its 
appurtenances,  should  be  made  very  light, 
and  the  iron  centre  may  for  the  same  object 
be  made  hollow  with  advantage ;  its  sides, 
however,  should  not  be  less  than  one-twelfth 
of  an  inch  in  thickness. 

The  electric  current  may  be  obtained 
from  a  galvanic  apparatus  of  any  of  the 
known  sorts,  or  from  any  other  convenient 
source ;  and  it  may  be  used  of  various  in- 
tensities and  quantities.  A  good  degree  of 
intensity  to  use,  is  such  as  would  be  afforded 
by  one  hundred  cells  in  a  series  of  the  usual 
sort  employed  in  galvanic  apparatuses; 
Kid  the  quantity  of  the  current  may  vary 
from  that  evolved  by  the  consumption  of 
less  than  one  and  a  half  grains  of  zinc  per 
minute  in  each  cell,  to  that  evolved  by  the 
consumption  of  more  than  fifteen  grains  of 
zinc  per  minnte. 

The  irire  from  the  positive,  that  is,  the 
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jIdo  {Mb  oHhft  0iilv«me«ppi»ttti»«s  damped 
mmi^mhMiiag  mam  at  B<,  wUeh  lenraf 
•iftlM  eondiMlor  thraogh  the  r^^tor  eoU* 
and  iiicnvp  to  tha  upper  electrode,  N.  Tbe 
wire  from  the  other,  or  negative  pole  of  the 
galTanic  apparatna,  is  to  be  clamped  with 
the  other  binding  aorew  at  B*,  which  is 
connected  by  a  slip  of  metal  (oopper)  to  the 
bottom  plate,  0,  of  aw  apparatus,  ^o  that 
4»  envroBt  possiiig  from  the  lower  «nd 
«f  the  wppm  efeolrade,  N,  to  the  top  and 
af  the  lower  electvode,  Jd,  then  traTarses 
the  emitral  shaft,  0«  passes  throogh  the 
ciise^  pieee,  Ut  at  its  lower  end,  into  the 
slotted  tube,  P,  and  thence  through  its  piTOt 
at  bottom  into  the  metallic  box  or  cavity, 
fl,  which  being  in  metallic  connection  vrtth 
the  bottom  plate,  O,  leads  the  current  to 
that  plate  and  thence  by  the  slip  of  copper 
to  the  other  damp,  from  which  it  passes  in 
ivtnni  eiivait  through  the  negitive  wire  of 
the  galvanic  apparatus.  Hie  currant,  when 
first  applied  with  the  electrodes  in  contact, 
flows  freely,  and  that  causes  the  regulator 
<bfll»g  properly  wdghled)  to  raise  the  apin- 
^,  X,  and  thus  pot  the  apparatua  into 
gear  for  sorewli^  the  centre  shaft,  O,  down- 
wards, -and  gradually  separating  the  eleo* 
trodes,  whereupon  the  light  begins  to  appear 
between  them. 

Mr.Btalte  speoifiee,  abo,  as  included 
under  hie  present  patent,  the  following 
mefiiod  of  preparing  the  carbon  for  bia 
electrodes : 

About  equal  quantities  are  taken  of  cosl 
of  a  medium  quality,  and  of  tim  prepared 
coke,  known  as  "  Church's  Patent  Coke," 
and  botii  reduced  to  a  state  of  fine  powder 
and  intimately  mixed  together.  The  mix- 
ture is  then  placed  in  dose  wrought  iron 
moulds,  which  may  be  made  rither  to  give 
ilw  mixture  the  form  of  a  block,  to  be  a&r- 
arards  cot  inta  pteces  of  the  icqnired  shape, 
enr  to  give  «t  once  to  the  mixture  the  form 
of  Ihe  inteaded  eleetrode.  In  aU  caaes  I 
pnlBr  Bsaking  the  moulded  mass  of  not  aseie 
than  3  ar  4  inchea  in  its  least  diameter,  tor 
whan  mueh  laigrr  it  is  liable  to  have  fis- 
sures, and  not  to  be  of  simh  uniform  density. 
The  mixture  being  placed  in  these  moulds,  ia 
aubjected  to  heat  and  heavy  pressure  until 
it  becomes  consolidated  into  a  very  dense 
and  firm  mass.  And  when  the  mass  is  in  a 
heated  state  It  is  planged  into  sugar,  mdtefi 
bylieat  (without  the  ud  of  any  liquid,)  and 
leapt  therein  Ibr  a  diort  period.  It  ia  then 
taken  out  and  allowed  to  beeomeoald,  wlmn 
It  4b  plaoed  amongst  pieces  of  ehareaal  In  a 
elses  wesad,  which  is  graduaUy  tealed  ««a 
it  aMans  a  Adl  red  heat,  aftor  winch  4fe  taas. 
parutusa  is  iacrsasad  to  an  suteuae  whito 
Imnt;  nt  whieh  it  diould  he  kept  far  many 


hours,  or  even  two  or  three  days,  according 
to  the  hardness  and  eempactness  desured. 
Or  the  maas  may  be  h  second  time  im- 
mersed in  the  mdted  sugar  while  hot,  and 
the  remainder  of  the  process  be  agun  re- 
peated aa  before. 

By  coating  the  mass  in  tiik  way  udth 
melted  sugar,  any  pores  that  aaay  be  in  it 
(on  its  exteraal  surface  at  least),  are  filled 
up  with  carbonaoeous  matter,  and  any  sub- 
sequent drying  rendered  unnecessary. 

Hove^er,  Mr.  Staite  limita  hia  claim 
as  to  this  method  to  the  application  of 
melted  sugar,  A  solution  of  sugar  and 
water  has,  we  believe,  been  before  used 
for  the  same  parpoee. 

The  following  are  stated  to  be  the 
best  dimensions  for  Ifae  electrodes : 

The  lower  eleetrode  should  be  as  long  as 
can  be  conveniently  manufactured  (8  inehai, 
for  instance,)  when  used  for  ordinary  pur- 
poses, and  it  sliould  be  df  a  eylindrieal  form. 
The  smaller  the  diameter  is  the  better  the 
light;  but  the  larger  the  electrode  is  (in 
cross  section)  the  longer  it  will  last  with  a 
given  current  of  electridty.  The  upper 
electrode  need  not  be  of  any  great  length ; 
it  is  well,  however,  ta  have  it  about  one- 
thurd  as  long  as  the  lower  one,  and  of  half 
the  diameter. 

Mr.  Staite  concludes  his  specification 
with  the  following  account  of  a  method 
of  employing  currents  of  electricity 
**  to  actuate  apparttu  for  c^fieetMi^  the 
apeedy  lighting  op  and  extinction  ar 
obaeuration  df  signal  lampa  in  which  oil, 
eampMne,  or  emer  likeinflaaamable  fltttd 
is  the  illuminating  anbstanee  employed." 

Suppose,  for  example,  mere  are  thiee 
such  lampa  with  difierent  coloured  glasiaa, 
aay  white,  green,  and  red,  whi<m  are  lequsMa 
to  be  sometimes  lighted,  and  at  other  tiiMt 
eztmguished  or  obscured,  as  is  usud  «n 
railwajs,  and  not  all  at  ooee,  but  in  a  pari> 
tteular  order  of  sequence,  or  each  wndar 
parocular  circumstances  owhr,  I  eucet  ffaiB 
in  the  fuRowing  aMmmr :— ^The  three  eo- 
krared  signal  lamps  are  plaoed  dde  by  aMte, 
or  fhey  may  be  placed  one  above  the  ether. 
A  aeetional  devsASon  of  one  of  these  lasapa 
IS  given  in  fig.  S.  A«  is  a  bar  of  metal, 
liavingadropiiar,'B*,anaehedtoit.  Theaa 
bars  are  lor  the  purpose  of  walking  tifltea 
extinguishers,  one  to  eadi  lamp,  tlm  figure 
shows  one  of  these  extinguishers  as  applied 
Co  a  lamp ;  the  dotted  Mnes  in  the  igure 
iadicaae  the  podfion  whidi  it  assumas  ^ihan 
luiaedup.  The  drop  har,B* ,  is  attadicdto 
«  doekwarkeaaapesBSirt,  Iha4eteat  of  apUoh 
is altoraately  retdnrd  and  ttbsoatad  byte 
«f  an  dcelrie  cumut,  and  by  Us 
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Fig.  5. 


mechinical  force  raifl€f  up  the  bar,  B^ ,  and 
causei  the  light,  in  wlucherer  lamp  it  may 
be,  to  be  put  out.  The  three  eitingnislien 
■re  made  to  more  together,  to  safe  the 
neoeeiity  of  each  being  provided  with  a 
■eparate  eztingoithing  mechaniam.  In  the 
centre  of  the  homer  of  each  lamp  ia  a  small 
ring,  «,  of  fine  platinnm  wire,  which  is  so 
oonbiTed  aa  to  touch  the  wick  of  the  lamp, 
and  the  current  of  electricity  being  made  to 
pass  throagh  thia  platinum  ring,  it  becomes 
intensely  heated,  and  thereby  ignitea  the 
wick  of  the  lamp.  I  do  not  restrict  myself, 
howeTcr,  to  the  employment  of  platinum 
wire,  as  carbon  for  this  purpose  may  be  used, 
or  any  other  difficultly  fusible  material; 
neither  do  I  limit  myself  to  the  employment 
of  a  ring  of  any  particular  form.  The  wick 
may,  for  Inatanoe,  be  a  flat  wick,  and  hi  that 
ease  a  straight  piece  of  wire  would  be  suit- 
able for  the  arrangement. 

How  the  wires  from  the  battery  are 
oonnected  in  the  kst  arraDgement  with 
the  lampe  and  the  escapement,  Mr.  Staite 
eontiders  it  mineoesaary  to  describe,  "  as 
the  mode  of  doinff  ao  most  be  obTious  to 
all  who  are  familiar  with  the  snbjeot  of 


electricity."  "  It  may  be  sufficient,"  he 
idds,  **to  state,  that  one  wire  for  the 
return  current  will  be  sufficient  for  the 
whole  series  of  lamps  and  the  mechanism 
connected  therewitn." 


IffATHBMATICAL  PBAIOOICAXS. 

Sir, — Allow  me  to  contribute  my  mite 
towards  furnishing  the  information  rc- 
speetinff  mathematical  periodicals  re- 
quired by  **  Mathematicus"  at  p.  488  of 
your  lastTolume.  After  I  have  furnished 
the  serials  in  my  own  possession,  per- 
hapsxsome  others  of  your  correspondents 
wiu  supply  the  descriptions  or  those  I 
have  not  been  fortunate  enough  to  ob* 
tain.  I  am.  Sir,  yours,  &e., 

Thomas  Wilkibsom. 

Bumlejr,  LancMhire,  Dec.  29, 1S47. 

I.  The  Ladies' Diary. 
Origin, — This  work  was  "  projected 
and  begun  "  by  Mr.  John  Tipper,  in  the 
year  1704,  ana  has  been  continued  up  to 
the  present  time. 
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Mr.  Edward  RoUinson 1761— 1 773 

Dr.  Charles  Hutton,  F.R.S.. .  1774—1817 
Dn  Olio.'  Gregory,  F.R.A.S.  1818—1842 
Mr.  W.  S.  B.  Woolhonse,  1 

F.R.A.S.  (the  present  edi-V  1843 

tor) J 

Ckmtents, — An  Almanack  for  the  year, 
followed  by  answers  to  enigmas,  cha- 
rades, queries,  and  new  ones  proposed 
for  solution.  Answers  to  mathematical 
Questions,  and  others  proposed  for  solu- 
tion. Since  1885,  a  series  of  valuable 
appendices  has  been  added  to  the  work 
containing  papers  by  Gregonr,  Davies, 
Woolhouse,  Homer,  Butberford,  Gil* 
bert,  Beecroft,  Weddle,  &c. 

Questione,  ^  The  toul  number  of 
questions  proposed  and  answered  is  1778, 
exclusive  of  various  prise  questions  not 
numbered  in  order.  Fifteen  are  now 
proposed  in  each  year,  but  the  number 
nas  varied  at  different  times. 

Contributors, — Among  the  principal 
contributors  may  be  mentioned  Atkm- 
son,  Barlow,  Burden,  Crakelt.  Dotehen, 
Evans,  Fumass,  Gr^ory,  Hellins,  Hut- 
ton,  Moss,  Simpson,  Turner,  Wildbore, 
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Whitley,  Wales;  and  at  present  the 
names  of  Davies,  Woolhouse,  Ruther- 
ford, Fenwick,  Weddle,  Beecroft,  Heam, 
&c.,  are  frequently  in  its  pages. 

Publication. — The  work  is  published 
by  the  Stationers'  Company,  on  or  about 
the  20th  of  November  in  each  year. 

*«•  Query, — Might  not  the  useful' 
n$8S  of  the  Diary  m  much  increased  by 
inserting  tun}  sets  of  mathematical  ques- 
tions for  solution  in  each  number,  yiz., 
a  junior  along  with  the  present  senior 
set ;  and  would  not  the  increased  sale  of 
the  work  more  than  counterbalance  any 
effects  which  might  arise  from  a  smaU 
increase  In  the  slse  and  price  ? 

II.  The  Gentleman's  Diary. 
Origin. — The  first  number  of  this 
work  was  published  in  1741,  its  pro- 
jectors beioff  Messrs.  John  Badder,  of 
Cossal ;  Anthony  Thaker,  Nottingham ; 
William  Whitehead,  William  Butcher, 
Thomas  Mather^  J.  Granger,  George 
Ingman,  and  Thomas  Peat.  Ineorpo* 
rated  with  the  Ladies'  Diary  in  1841. 

Editors. 


I  A.D. 

IcoDJointiy  1741—1756 


Mr.  John  Badder 
Mr.  Geo.  Ingman. 
Mr.  Thos.  Peat.. 

Mr.  Thomas  Peat 1757^1780 

Rer.  Charles  Wildbore 1781—1803 

Dr.  OUn.  Gregory,  F.R.\.S..  1804—1819 
Mr.  Thos.  Leybonm,  R.M.C.  1820—1840 

Contents.  —  Similar  to  those  in  the 
Ladies*  Diary,  but  generally  of  greater 
difficulty. ,  Since  1885  appendices  were 
added,  containing  yaluable  papers  by 
Woolhouse,  Davies,  Rutherford,  Baker, 
L'Estrange,  Jones,  Jesuitieus,  Palaba, 
&c.  In  1834  the  editor  discarded  the 
enigmas  and  charades  and  substituted 
scientific  notices  in  their  stead ;  but  in 
1836  he  was  again  induced  to  readmit  a 
portion  of  these  "  ingenious  pussies." 

.  Questions.  —  The  total  number  of 
questions  proposed  and  answered  is 
1424. 

Goii/rt5ti/or«.— Garrard,  Moss,  Wild- 
bore^  Pamel,  Samoson,  Dalton,  Gough, 
Skene,  White,  Wales,  Wright,  Glenden- 
niag,  Winward,  Jones,  Mason,  Taylor, 
&e.,  besides  almost  all  the  able  corre- 
spondents mentioned  under  this  head  in 
tne  Ladies'  Diary. 

Publication.  —  Tliis  work  was  also 
published  by  the  Stationers'  Company 
at  the  same  time  as  the  Ladies*  Diary. 
In  1841  the  two  works  were  united,  and 


published  under  the  title  of  the  Lady's 
and  Gentleman* s  Diary.  On  Uie  occa- 
sion of  the  union,  Mrs.  Richardson,  of 
Vauzhall,  sang  their  ''  Auspicious  Nup- 
tials ;"  the  Rey.  John  Hope,  of  Staple- 
ton,  the  laureate  of  the  Diary,  composed 
an  "Elegy  on  the  Demise"  of  the  old 
gentleman ;  and  the  facetious  Mr.  Noah 
Wilmot  indignantly  exclaimed : 

"  Though  unlom  now  are  all  the  rage, 
Whowoald  have  thought  that  Lad^Di. 
Would  at  her  patrUrehal  age  (137  years) 
Have  Uaten'd  to  a  loTer'a  iigh  f 

For  my  own  part  I  should  not  have 
cared  how  long  they  had  kejit  single, 
and  I  think  there  are  many  of  the  same 
opinion.  W. 

▲  SIMPLl  PROOF  OP  TATL0R*S  THSORIIT. 
BY  PROFBSSOR  TOUNO,  BRLPAST. 

In  treating  the  theorems  of  Maelaurin 
and  Taylor,  m  works  on  the  Calculus,  It 
is  osual  either  to  establish  both  by  inde« 
pendent  methods  of  investigation,  or  else 
to  deduce  the  former  from  the  latter,  as 
a  particular  case  of  what  is  thus  made  to 
appear  the  more  general  theorem.  I 
think,  howeyer,  that  these  two  theorems 
are,  in  reality,  co-extensiye ;  and-  that  it 
would  be  quite  as  allowable  to  call  Tay- 
lor*s  a  particular  case  of  Maclaurin's 
theorem,  as  to  make  the  opposite  asser- 
tion. That  Taylor's  theorem  is  virtually 
implied  in  that  of  Maelaurin,  will  be  seen 
from  the  following  axiomatic  principle, 
via.: 

If  a  function  of  the  form  /  (x  -i-  A)  be 
differentiated  in  reference  to  one  of  the 
quantities,  «,  A,  and  then  that  one  be 
made  sero  in  the  result,  such  result  will 
be  identical  with  what  would  arise  firom 
making  the  same  quantity  sero  at  first, 
and  then  differentiating  in  reference  to 
the  other ;  that  is,  expressing  the  ^pdor 
ciple  analytically — 

rdn/jx  +  hn   ^  d»f(x) 
L      dhn       J  dx» 

the  brackets  denoting  what  the  expres- 
sion they  enclose  becomes  when  h  is 
sero. 

The  necessary  truth  of  this  principle 
will  appear  obvious  from  considering  that 
the  expression  here  referred  to  is  the 
same  as 


of  which  the  value  remains  unaltered 
whether  we  regard  x  as  constant,  and  A 
as  variable,  or  A  as  consi 
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variable.  la  the  lalter  hypothesis  we 
have,  when  h  «0,  the  analytical  identity 
expressed  above. 


Now,  for  the  development  of/ (a?  +  A). 
According  to  the  powers  of  A,  Maclau- 
rin's  theorem  gives  us, 


/(*+i)=/W+[^^^]*+   [^^]i  +  *c.. 


<y(*+*)i** 


.(A), 


And  consequently,  by  the  foregoing  principle^ 


y  +  «tc. 


(B), 


which  is  the  theorem  of  Taylor.  And 
this  mode  of  obtaining  it  is  not  only 
sufkienlly  simple  for  the  purposes  of 
initnietion^  but  it  also  olearly  shows  that 
the  theorem  of  Taylor  is  really  compre- 
hended in  that  of  Maclaurin  ;  or  vather 
that  the  two  theorems,  vli.,  (A)  and 
(B),  are  in  fust  identical. 

The  theorem  (A)  may  obviously  be 
etteUiahed  without  any  other  knowkdge 
of  dtfRBrentiation  than  what  eoocema 
peeltive  integral  powers  of  the  variable, 
ami  thence,  as  aoeve,  the  theorem  (B> 
may  be  derived ;  and  thus,  in  the  expo* 
sitioa  ef  the  theory  of  the  cahHiius,  the 
fundamental  principle  introduced  by  La» 
gfange^-4ind  whi^  that  distingttished 


analyst  announced  without  due  limita- 
tion, as  Cauchy  and  Hamilton  have 
sufficiently  shown  —  may  be  dispensed 
with ;  an  important  circumsunce,  inas- 
much as  this  principle,  properly  limited, 
involves  mucn  lengthy  and  wbih  rea* 
soning.  The  theorem  (B)  replaces  that 
of  L^frange ;  it  indicatea  its  own  limit- 
a^s,  the  oeeffieiento  spontaneoualy  be- 
coming infinite  or  zero  in  the  caaea  of 
excepuon ;  and  it  serves  equally  with  thai 
of  Lagrange  to  suggest  the  rules  for 
differentiation  in  general ;  the  rule  for 
«•,   (»  being  a  whole  number,)  beinfr 

Srevioiisly  deduced  from  the  binomial 
leorem. 


[We 
VTrigir 


sxpBMMKrr  wns  waiao'a  vm^w. 
ft  have  been  favoured  by  Mr. 
trfgg  with  the  following  account  of  an 
experiment  recently  made  with  a  model 
carriage,  constructed  on  the  plan  of  which 
we  gave  an  account  In  our  last  Vol., 
p.  191.— Ed.  M.  M.] 

The  experiment  was* made  with  the 
naefaine  in  an  imperfbet  state ;  that  is, 
there  was  no  ftresh  oil  put  to  the  axles, 
and  the  rails  were  used  just  as  they  came 
from  the  forge,  without  being  polished, 
either  artificially  or  by  use. 

The  carriage  and  apparatus,  as  now 
made,  weighs  140  lbs. 
The  load  placed  on  the  carriage  weighed 
150  lbs. ;  the  total  lead  beiag  290  lbs. 

I  was  neeessitated  to  try  ttie  machine 
0&&  rough- flagged  yard,  havuig_aa  as- 
certained inclination  of  1  in  22. 

Under  these  conditions,  I  passed  over 
a  yoUey  a  rape  attached  to  the  empty 
<mriay,  and  ibuad  it  reqjoired  a  sus^ 
panded  weig^  of  121  lbs.  t^  oveseome 
gravity,  friction  of  the  drums  as  well  as 
ue  rails  and  moving  partsb  The  incli- 
nation being  1  hi  22,  there  is  to  be 
deducted  6^  lbs.  1m  gravity,— leaving 
6^  lbs.  due  to  the  friction  of  all  the 
laoviag  pacts,  includiaff  weight  of  car- 
riage, i  now  loaded  the  carriage  with. 
150lbs.»  making  the  total  load  290  lbs. 


CAERTIlfO  KAILWAT-CAaMAOX. 

In  this  condition  it  took  2Iilb8.  to  over- 
come the  gravity  and  friction ;  from  this 
is  to  be  ts&en  13^  lbs.  for  gravitv  -h  If^, 
dae  for  friction  and  drums  and  the  car- 
riage itself »  l»Albs ;  which  leavea2Alba. 
for  increase  of  friclioa  for  150  lbs.  of  a 
load. 

We  therefore  deduce  from  thiS|  that 
if  the  friction  of  the  rails  for  1 50  lbs.  of  a 
load*»2^1ba.^  and  the  friction  of  tha 
weight  of  the  carriage  including  thefric^ 
turn  of  the  drums  he  6^\bi.''2^  of 
this  is  due  to  the  rall»  and  4  lbs.  to  the 
drums. 

Which  for  the  model  would  stand 
thus:  150  lbs.  of  load  require  2^ lbs. 
te  move » 2,240  lbs.  (a  ton)  requiring 
34  lbs.  to  move  or  overcome  the  frictfon 
of  the  rails. 

The  diameter  of  a  pedestal  wheel  (in 
the  model)  is  S  inches  and  the  axle  three- 
eighths  of  an  inch,  while  that  of  a  ftilU 
sized  wheel  is  proposed  to  be  18  inches 
diameter,  with  an  axle  of  six^eichths  inchr 
diameter.  The  friction  would  then  be 
reduced  to  one-third,  beeaose  while  the 
model  wheel  made  six  revolutions,  the 
larger  wheel  would  only  make  one,  and 
the  rubbing  surface  of  the  axle  of  the 
lai;ger  wheel  would  be  represented  by 
1,  whUe  that  of  the  smaller  one  would 
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be  3,^thal  is,  the  frietien  wottld  he 
as  1  to  3 ;  therefore  the  friotion  Uxt  a 
load  of  one  too  wouA  be  I  )i  lbs. 

I  have  therefore  no  doubt  but  with 
the  machine,  properly  oiled,  the  rail 
polished,  and  roughness  of  the  moying 

Earts  wore  o£P,  the  friction  per  ton  will 
e  below  10  lbs. 

Now  with  regard  to  the  friotion  arising 
from  the  drums,  we  find  1^  lbs.  is  due  to 

oaoAN 
Sir, — To  answer  to  some  extent  the 
inquiry  at  page  487,  of  Vol.  xlvii.,  I  in- 
close the  copy  of  a  table  of  dimensions 
of  organ  pipes  for  a  stop  diapason  used 
by  a  relative  of  mine  wnen  constructing 
an  organ  now  many  years  ago.  Your  cor- 
respondent will  find  that  any  note  given 
by  an  organ  pipe  requires  the  pipe  to  be 
invariably  of  the  same  length  for  the 
same  note ;  increasing  the  area  increases 
the  power. 

In  soldering  pewter  pipes,  your  cor- 
respondent will  succeed  in  making  a  fine 
seam  by  dipping  his  soldering-iron  in 
tallow  every  now  and  then  during  the 
process. 

Soldering  zinc  is  more  diffievlt ;  mu- 


f riolioa  of  eaeh  hand  la  the  medal ;  and 
as  the  drums  of  a  large  machine  would 
be  about  four  times  greater  than  those 
of  the  model,  it  would,  I  apprehend, 
Ibllow  that  the  inerease  of  friction  would 
be  direcdy  as  the  breadth  of  the  tire  of 
the  ^nms,  which  would  not  exceed  fbur 
times.  The  friction  therefore  for  each 
band^of  bearing  wheels  would  be  only 
5flbs. 

PIPES. 

riatic  acid  (spirit  of  salts)  is  generally 
used.    I  am,  Sir,  your  obedient  servant, 

December  20, 1847. 

iVb/g. — The  stop  diapason  is  calcu- 
lated from  the  C  C  pipe  of  my  organ  j 
the  length  of  the  pipes  by  the  same  rule 
as  Uie  dimension  of  the  monochord ; 
the  widths  by  the  area  of  the  inside  of 
the  pipe,  and  in  the  same  ratio  as  the 
length. 

To  find  the  side.  As  3,5  is  to  either 
of  the  sides  of  the  great  pipe,  so  is  the 
square  root  of  the  area  to  the  side  sought. 

The  letters  s  and  /  are  used  to  de- 
signate sharp  and  flat  instead  of  the 
usual  symbols. 


TABLE. 
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Inches. 


CC*.. 
DD.. 
E  E/.., 
EE.. 
FF... 
FF*... 

G... 

6«... 

A... 

^f... 

c... 

D.. 

E... 
F... 
F*.. 
6.. 

<    G«.. 

iL.. 

B^. 

a.. 

Ca.. 
D.. 


44, 
41,75 
39,1 
36,56 
35,  2 
53, 
31,28 
29,33 
27,49 
26,4 
24,75 
23,46 
22, 
20,87 
19.55 
18,28 
17,6 
16,5 
15,6^ 
14,96 
13,74 
13,2 
12,37 
11,73 
11» 
10,43 
9,77 


laehee  Inohet.  Inches 


12,18 
11,55 
10,82 
10,15 
9,74 
9,13 
8,65 
8,12 
7,79 
7,3 
6,76 
6v49 
6,09 
5,70 
5,41 
5,07 
4,87 
4,56 
4,32 
4,0« 
9,89 
3,65 
3,39 
3,24 
ZM 
2,86 
2,7 


3,25 


2,2» 


3,75 


M4 


B.. 
F... 
Pf.. 
G... 
G#... 
A.. 

B... 
C... 
Cs.., 
D.. 

B... 
F... 
Fa.. 
G... 
G*... 
A.. 
B/... 
B... 
C... 

D,, 

B/.. 


9,U 

8,  8 

8,25 

7,82. 

7,33 

6,87 

6,6 

6,18 

5,86 

5,5 

5401 

4,88 

4,57 

4.A 

4,12 

3,91 

3,66 

3,43 

3,3 

3,09 

2,93 

2,75 

2,6 

2,44 

2,28 

2,2 

2,06 


a^53 

2,43 
2,28 
2J6 
2.03 
I,y4 
1,92 
1,69 

I, pa 

1,52 

1,42 
1,35 
1,26 
1,21 
1,14 
1,08 
l.Ol 
0,97 

,ai 

0,76 

,n 

,67 
,63 
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THB  DIP  or  THE  MAGNBTIO  NUDLB. 

Sir, — It  ippears  to  me  that  tbe  follow* 
log  cireumBtanee  may  possiblj  help  to  ex- 
plain the  myBtery  of  the  dip  of  Uie  mag- 
netic needle,  the  north  point  of  which, 
I.beJieye,  in  London,  dips  72**  ? 


In  reference  to  the  previous  diagram, 
let  AEBLNA  be  a  section  of  the  earth, 
the  cuttinff  plane  passing  through  the 
centre,  C,  Uie  plane  of  the  equator  being 
represented  bj  the  line,  AB.  Let  L  be 
the  latitude  of  London  (m.  5H%)  and 
N  the  North  Pole.  Join  LC,  and  draw 
LM  perpendicukr  to  it,  the  latter  being 
a  tangent  to  the  drcle,  and  representing 
the  horizontal  level  at  London.  Draw  a 
right  line  from  L  (London)  to  N  (the 
North  Pole  itM^lf,)  and  the  angle  NLM 
--18^  which  is  the  exact  comfuement  of 
72",  tiie  dip  of  the  magnetic  needle. 
I  am,  Sir,  yours,  &c., 

M.  M.  F. 


CASK  IN  MBirauRATioir. 
Gif  en  a  drcidar-shaped  vesBel  ;~the  top 
diameter  being  225  inchea,  and  the  bottom 
diameter  150  inehea;  and  the  iniide  per- 
pendicular height  275  inehea. 

Required  two  Teasels,  similarljgbaped,  the 
one  to  hold  ezaetlj  an  imperial  pint  and 
the  other  an  Imperial  half-pint,  both  baring 
their  diameten  and  heights  In  the  same  pro- 
portion as  tbe  Tessel  giren.  The  answer  to 
be  hi  inches  and  decimals,  with  **'proqf." 

J— N  M— a. 

Bsttwtes,  December  S7, 1847. 


TKINO'S  KBOISTBBBD    DBOAMTBB    BRUSH. 

[Reglatered  under  tlie  Act  for  the  Protection  of 

Articles  of  UtiUty.] 


The  above  engraving  represents  a 
very  simple  contrivance  for  cfPectuallj 
cleansing  decanters,  claret  jugs,  &c.  It 
consists  in  tbe  curvilineal  shape  given 
to  the  back  of  the  brush-handle.  A, 
and  the  angles  at  which  the  bristles, 
B,  are  consequently  inserted,  whereby 
it  is  rendered  applicable  to  the  clean- 
ing out  of  decanters,  jugs,  and  bot- 
tles, of  almost  every  form  in  general 
use.  A  knot  of  hair,  C,  is  fixed  into  the 
end  of  the  handle,  for  the  purpose  of 
cleaning  the  lower  portion  of  the  sides 
and  bottom  of  wine  bottles,  &e. 

ON   TAPOKISATION,  (iN  CONTIKUATIOM    OF. 
TBB   ARTICLBS   ON   <*  THB  BICPLOYMBNT 
OP   HRAT  AS   A   IffOTITB   POWBR.") 
(Continued  firam  page  SI.  ) 

The  influence  of  atmospheric  pressure 
on  the  "  Boiling  point,**  is,  as  we  have 
before  remarked,  more  fully  illustrated 
by  popular  writers  than  any  other  parts 
of  the  subject — many  of  which  are  of 
much  more  real  importance.  And  yet 
this  influence  is,  notwithstanding,  out 
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imperfectly  UDderstood,  after  al],  if  tome 
of  the  experiments  on  record  can  be 
depended  upon  as  accnrate.  In  the 
Philoiopkical  Magazine  for  August, 
1840,  Mr.  Coathnpe  has  given  an  ac- 
count of  some  experiments  made  by  him- 
self in  the  highly  heated  atmosphere  of 
a  glass-honse.  The  only  one  of  the  ex- 
periments with  which  I  am  now  directly 
concerned,  is  the  following:  '*  A  small 
bkck  iron  cylindrical  pan  filled  with 
water  was  placed  upon  a  thin  iron  shelf, 
which  had  been  fixed  against  the  pillar 
and  close  by  the  side  of  the  thermome- 
ter. It  was  reasonably  anticipated  that 
water  thus  placed  in  a  temperature  of 
320"*  to  325''  would  boil ;  but  after  waiting 
until  the  half  of  It  had  evaporated,  it 
showed  no  tendency  to  ebullition.  The 
top  of  the  iron  pan  was  now  covered 
with  9f  pane  of  window  glass,  and  in  a 
few  minutes  it  boiled  violently.*' 

It  is  not  stated  what  was  the  tempe- 
rature of  the  water  in  the  pan,  for  the 
thermometer,  which  stood  at  320%  was 
not  in  connection  with  it,  but  merely  in 
the  same  part  of  the  apartment;  but 
whatever  might  be  the  temperature  of 
the  water,  the  fact  that  the  pane  of  glass 
when  placed  over  it,  caused  ebtUiition,  is 
not  a  little  curious.  The  only  effect 
which,  according  to  known  laws,  such  an 
interposed  plate  could  have,  would  be 
the  reflection  of  a  considerable  portion 
of  any  heat  transmitted  from  the  water 
on  one  side  and  the  air  of  the  room  on 
the  other ;  unless  indeed  it  fitted  so  close 
to  the  vessel  as  to  interrupt  the  commu- 
nication between  the  air  inside  and  out- 
side. Before  reasoning  about  the  thing 
any  more,  however,  it  would  be  well  to 
have  the  experiment  carefully  repeated ; 
and  I  trust  some  of  the  readers  of  the 
Magaaine  may  be  induced  to  not  only 
repeat  this  experiment,  but  to  go  into  a 
regular  course  of  experiments  on  the 
subject ;  for  an  immense  deal  remains  to 
be  done,  even  with  regard  to  so  common 
a  phenomenon  as  tl^e  boiling  of  water, 
before  it  can  be  understood.  There  are 
a  set  of  persons  always  ready  to  explain 
any  new  or  remarkable  fact,  which  those 
who  really  are  competent  to  judge,  are 
pussled  at.  As  Franklin  says  with  re- 
gard to  those  who.  saw  his  experiment, 
'*  Those  who  are  but  slightly  acquainted 
with  the  principles  of  hydrostatics,  &c., 
are  apt  to  fancy  immediately  that  they 
understand  it,  and  readily  attempt  to  ex- 


plain it ;  but  their  explanations  have  been 
very  different,  and  to  me  not  very  intel- 
ligible. Others  more  deeply  skilled  in 
those  principles,  seem  to  wonder  at  it^ 
and  promise  to  consider  it." 

The  term  <*  Evaporation"  is  generally 
used  with  reference  to  vaporisation  of  li- 
quids at  temperatures  lower  than  their 
boiling  points,  and  is  also  generally  con- 
sidered to  proceed  entirely  from  the  «»r- 
fac$  of  tne  liquid,  in  opposition  to 
**  boiling,'*  in  which  the  whole  mass  is 
affected. 

By  what  experiments  this  has  been 
proved,  I  know  not.  It  is  no  doubt  true, 
that  the  rapidity  of  the  evaporation  may 
be  greater  the  larger  the  surface  exposed 
to  &e  air ;  and  also  that  no  visible  bub* 
bles  of  vapour  are  formed,  as  in  boiling. 
But  neither  of  these  facts  prove  that  it 
is  only  Uie  uppermost  layer  or  stratum 
of  fluid  which  passes  into  vapour. 

Again :  when  water  is  converted  into 
steam  under  higher  pressures  and  teoi- 
peratures  than  the  ordinarjr  atmospheric 
pressure  and  boiling  point,  there  is 
(under  certain  circumstances)  no  ap- 
pearance of  boiling.  There  is  an  ex- 
periment of  Cagniard  Latour  which 
throws  some  light  on  what  ukes  place  in 
these  circumstances.  Suppose  we  have 
water  in  a  closed  glass  vessel,  so  that  the 
steam  cannot  escape,  but  is  accumulated 
on  the  surface  of  the  water,  exerting  «i 
continuHUy  increasing  pressure  on  it: 
the  application  of  heat  no  longer  pro- 
duces detached  bubbles  as  under  the  or- 
dinary atmospheric  pressure;  but  the 
vaporisation  goes  on  quietly,  as  in  evapo- 
ration at  lower  temperatures  than  the 
boiliug  point.  Now  the  tendency  of  the 
heat,  as  before,  is  to  gradually  expand 
the  water  particle,  W,  until  at  a  certain 
staffe  the  cohesion  between  its  constituent 
molecules,  V,  is  destroyed,  and  the  par- 
ticle, W,  is  changed  into  a  number  of 
particles,  Y;  such  that  the  vapour  so 
formed  has  the  pressure  corresponding 
to  that  exerted  on  the  surface  of  the  fluid. 
But  in  ordinary  boiling  this  last  pressure 
is  uniformly  the  same  throughout  the 
whole  process;  viz.,  the  atmospheric 
pressure ;  and  when  the  whole  mass  of 
water  is  put  into  such  a  state  or  stage 
of  expansion  that  any  further  addition 
of  heat  can  no  longer  expand  the  water 
a«  water,  but  must  begin  to  send  off  the 
particles,  W,  into  steam,  at  this  point 
boiling  commences.  It  must  be  observed. 
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that  from  the  moment  the  heat  is  fint 
applied,  the  partiefes  neavest  to  the  Bowree 
of  neat  are  gradoalij  expanded ;  but  they 
Me  coropeUed  to  eommumic^e  this  in- 
cipient expansife  enefgy  to  the  other 
pmrdeks  anrrounding  thiem.  In  ether 
words,  the  wholi  mass  moat  he  raised 
up  to  a  oertain  iemperature,  before  at^f 
OM  particle  can  go  o£F  into  steam ;  for 
the  temperature  is  but  an  index  of  the 
state  of  pressure  in  the  fluid  mam.  If 
now  instead  of  one  and  the  same  con- 
stant pressure  on  the  surface,  we  hate 
a  continuaUtf  increaemg  pressure^  the 
whole  mass  of  water  must  be  continual]  j 
niaed  to  a  corresponding  temperature, 
or  put  into  a  corresponding  eteUe  of  em- 
paneien  before  any  one  portion  of  it  eaii 
be  converted  into  a  babbie  of  steam. 
Now  the  increasing  pressure  oa  the 
surface  is  itself  the  very  consequence  of 
this  formation  of  vapour.  So  that  the 
two  things  depend  mutually  on  each 
other  :  the  particle  of  water  cannot  pass 
into  steam  until  the  whole  fluid  mass  is 
put  into  a  certain  state,  and  this  very 
state  itself  depends  on  the  conversion  of 
these  particles  into  steam.  But  there  ia 
a  limit  in  the  nature  of  each  fluhl  to  this 
process:  at  a  certain  point  or  stage  in 
the  expansioo  of  the  whole  mass,  the 
slightest  further  addition  sends  ofi;  not  a 
portion  merely,  hot  the  whole  mass  of 
water  into  vapour. 

The  following  account  of  Cagniard 
Latour's  experiment  is  taken  from  Biot'a 
''  Precis  £14mentaire  de  Physique:" 

*'  In  investigating  the  effects  of  a 
high  temperature  on  liquids  enclosed 
in  a  vessel  capable  of  resisting  the  ex- 
pansiea  of  their  vapours,  M.  Cagniard 
Latour  remarked,  not  without  surprise, 
that  small  tubes  of  glass  closed  by  the 
heat  of  a  lamp,  formed  an  apparatus 
mach  better  capable  of  resisting  internal 
preasttre  than  one  could  naturally  hanre 
supposed*  He  enclosed,  therefore,  in 
veessels  of  thia  sort  diierent  liquids,  sneh 
aa  water,  alcohol,  snlphurie  ether,  fte., 
ia  sufficient  quantity  only  to  fill  a  greater 
or  less  space  in  the  vessel,  and  after- 
wards heated  them  with  all  the  precaQ>- 
tien  necesflsry,  in  order  not  te  break  the 
tubes  by  too  sudden  an  elevation  of  tem- 
perature. The  enclosed  liquid,  on  being 
kcated,  gradually  dilated,  as  wub  to  be 
expeeled  \  but  beyond  a  certain  limit  of 
di^  expansion,  when  it  was  yet  very  test 
from  filling  the  whole  capacity  of  the 


tube,  all  appearance  of  liquid  vanislied, 
and  the  tube  contaioed  nothing  but  a 
transparent  vapour,  which  the  atighteal 
depression  of  the  temperature  inatant*- 
neously  predpiuted  in  te  form  of  a 
eopious  raiik  By  causing  the  pressure 
of  these  Tapours  to  act  onagiv«n  voluaae 
of  air,  M.  C^niard  Latour  determiaed 
their  eUstio  force,  and  thus  arrived  at  the 
foUowiag  results:— Ether  is  expanded 
into  vapour  in  a  space  less  than  douUe 
of  its  volume  in  the  liquid  state,  and  its 
vapour  dien  exerta  a  pressure  of  37  or 
98  aimoapheres.  Alcohol  is  wholly  con- 
verted into  vapour  in  a  space  rather  leas 
than  three  times  its  liquid  volume,  and 
-ittben  exerts  a  pressure  of  119  atma- 
spheres.  Lsstly,  water  can  be  converted 
into  vapour  in  a  space  about  quadruple 
of  its  original  volume,  its  temperature 
being  under  these  eircumstances  but  Utile 
different  from  melting  sine." 

Such  ia  Biot*s  account  of  these  expe- 
riments—some of  the  nK)st  important, 
perhaps,  which  have  ever  been  made  os 
this  subject.  As  an  example  of  the  im- 
perfect way  in  which  expertmentaare  so 
frequently  reported,  and  of  the  errone- 
ena  views  which  such  accounts  are  likely 
to  give,  I  shall  now  give  some  extraete 
from  the  oriffinal  papers  of  M.  Cagniard 
Latour,  in  the  *'  Annales  de  Chimie  et 
Physiflue,"  tomes  xxi.  et  xxii.(2me  serie.) 
(Btot  has  given  the  reference  to  te  ori- 
ginal acoonnt :  would  tet  all  writers  did 
tesame!) 

<*  One  of  the  tubes  in  which  alcohol 
had  been  put  to  the  amount  of  about 
two-ftfths  of  its  capacity  was  heated 
with  the  necessary  precautions,  to  prevent 
breakage;  as  the  liqnid  dilaled,  its  mo- 
bility became  greater  and  greater.  The 
liquidt  after  having  became  double  of  its 
orti^rtVui/vo&me,  completely  disappeared, 
and  was  converted  into  a  vapour  so  traaa- 
pcrent  that  the  tube  appeared  perfectly 
empty ;  but  leUing  it  cool  for  an  inatant, 
a:  thick  doud  (nuage  tr^s-6paia>  wan 
formed,  after  which  the  liquid  reappeared 
Bi  its  primitive  state.  A  second  tube, 
about  half  of  whose  capacity  was  ooeu-> 
jMod  by  te  same  liquid,  presented  & 
similar  result ;  but  a  third,  in  wbieh  te 
liqnid  occupied  rater  more  tiian  dita 
proportion,  broke» '  •  »         • 

**  All  the  tubet  in  Aeee  egperimants 
had  bean  deared  af  air  ba/ara  beings 
aloeed:  on  repeating  the  ezperimeBt 
with  tubes  in  which  the  sir  was  left  re- 
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maining,  sixmlar  reiults  were  obtained ; 
die  progreaaiTe  dilatation  of  the  liquid  wa» 
eren  more  easily  pereelved  in  these  latter, 
in  whteh  there  wtn  no  ineonvement 
ebuttiiion,  as  there  W84n  the  others:* 

This  eiremaataiice  of  the  ebullition 
io  tboee  tubes  where  a  Taeuum  existed  is 
cf  eoBsiderable  importance,  and  ought 
tohaye  been  stated  by  Btot.  In  saying, 
however,  that  a  vaewtm  existed  abo^ 
the  liquid  in  Aese  tubes,  a  wrong  ex- 
pression has  been  used,  inasmuch  as  the 
liquid  would  necessarily  give  off  a  con- 
ttderable  amount  of  its  own  substance 
in  vapour  as  soon  as  the  air  was  extract- 
ed at  the  beginning  of  the  experiment, 
as  in  the  well-known  experiments  of 
Balton.  In  the  22nd  volume  of  the 
'*  Annales,"  M.  Latour  has  given  some 
tabular  resuks  containing  the  tempera- 
tore  and  corresponding  pressures  ~but 
has  not  given  the  qnanmies  of  heat,  nor 
the  dilatation  of  the  liquid  corresponding 
to  eaeh  pressure,  which  data  would  have 
beeftof  the  highest  value.  There  is  in 
these  tables  a  very  great  irregularity  and 
apparent  absence  of  all  **  law"  in  the  suc- 
cessive pressures,  which  the  experi* 
-pienter  hinMelf  attributes  '<  li  quekines- 
inexaetitudes,  qui  se  serout  gliss^  dans 
les  experiences,  quoiqu'en  ait  ehereh^  ^ 
y  apporter  tout  le  sotn  possible."  "  In 
Ae  first  experiment  ether  passed  into 
the  state  of  vapour  at  160  degrees 
(R^unrar)  and  produced  a  pressure  of 
37  atmospheres.  Sulphuret  of  earbon, 
which  is  nearly  aa  volatile  as  ether,  did 
not  howrrer  pass  into  vapour  until  the 
temperature  was  220^,  and  pressure  about 
78  atmospheres,  t.  e,  double  of  the  ether. 
This  result  is  the  more  remarkable^  In 
that  the  capacity  of  the  tube  in  which  this 
quid  was  enclosed  was  rather  larger  in  pr»^ 
portion  to  the  volume  than  for  the  ether." 

Lastly :  another  very  remarkable  result 
was,  that  the  tneremeBt  of  pressure  fern 
given  iBcrement  of  temperature  was 
nraeb  greater  etfhr  the  whole  liquidl  wae 
vaporised  than  before;  but  the  great 
irregtdaritiev  presented  bf  the  table* 
are  such  as  to  render  ft  verv  desirable 
that  these  experiments  should  he  care«- 
fhBy  repeated,  and  tfiat  m  addition  to  the 
temperatures  and  pressures,  the  dflata- 
ttona  of  the  liquid  and  corresponding 
quantities  of  heat  applied  should  be 
observed. 

I  extract  tide  fbHowing  sentences  front 
the  article  on  **  Heat "  in  the  Eneytfo* 


padia  MetropoliianOf  where  they  are 
translated  from  a  memoir  by  Gay-Lussac,  • 
in  the  '*  Annales  de  Chimie:"  **  This 
result,  that  idcoboi  and  sulphuret  of  car- 
bon dilate  cqu^y,  and  produce  the  same 
volume  of  vapour,  is  certainly  very 
remarkable;  it  would  seem  to  warrant 
the  presumption  that  there  is  an  intimate 
relation  between  the  dilatation  of  a  liquid 
and  the  expansion  which  it  undergoes 
when  reduced  to  a  state  of  vapour.  This 
ratio  ought  to  be  independent  of  the 
density  and  the  voktility  of  the  liquids, 
or,  at  least,  ought  not  to  depend  upon 
these  properties  only,  since  in  alcohol 
and  sulphuret  of  carbon  they  differ  so 
widely.  Ether  and  water  present  no< 
similar  appearance ;  only  we  perceive 
that  ether,  which  of  the  four  liquids  pro- 
duces the  least  vapour,  has  the  greatest 
dilatation ;  and  that  water  which  produces 
the  greatest  volume  of  vaponr,  dilates  the 
least."  GaywLuisiic  ishere  referring  to 
someof  his  own  experiments^  and  the  vo- 
lumes of  vapoorrefcrrcd  to  were  those  pro^ 
duced  at  the  temperature  100°  centigrade. 
The  connection  between  the  dilatation 
of  different  liquids  by  beat  whilst  in  their 
liquid  state,  and  the  volumes  of  their 
vapour,  is  a  suhgect  worth  inquiring 
into.  If  the  preceding  experiments  of 
Gay-Lussae  are  really  instances  of  a. 

general  law,  then  the  liquid  which  di- 
ted  least  as  a  UquidexipsjttdB  most  when 
converted  into  vapour  for  a  given  range 
of  temperature.  Bat  here  again,  a»  in 
all  ether  cases^  we  want  to  know  the 
quamky  of  heat  neeesaary  to  produce 
these  diktations,  and  notmerely  the  cor- 
responding degrees  of  temperature. 

The  dilatation  of  the  liquid  mass  sa 
visibly  manifested  in  Cagniard  Latour*s 
experiments,  very  clearly  iUustrates  what 
I  hftve  already  alluded  to  as  one  step  in. 
Ae  explanation  of  the  process  of  vapor- 
isation ;  but  as  this  view  of  the  peocena 
has  not  been  anywhefe  brought  forward 
dial  I  am  aware  of,  it  wili  he  as  well  t» 
state  it  again  here.  The  cxpanaiett  ef 
any  flmd  partiele  and  its  con^ersien  intai 
vapour  ioMKeea  stale  ef  psemsaer  whiak 
pffesBore  (by  what  wtsans  I  do  not  pro* 
tend  to  say,  whether  bv  the  vibration  of 
a  pervading  ehistie  medfum  or  any  other,) 
is  oemmunteated  to  the  surrounding  pav^ 
tides  of  the  fluid  mass,  so  as  to  put  tt«m 
into  a  simHttr  state.  This  pressure,  and 
consequent  expansion,  however,  is  not 
confined  to  ^^^  fluid  mass  to  which  the 
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particles  wc  are  considering  belong,  but 
»  propagated  to  the  mercury  in  the 
thermometer  -  tube.  This  process  of 
propagation  will  of  course  require  timet 
nowever  short  The  time  occupied  in 
expanding  and  vaporising  the  particle 
under  consideration  will  obviously  de- 
I>end  on  the  resistance  to  such  expan- 
sion, which  resistance  arises  from  both 
external  and  internal  causes.  The  inters 
nal  resistance  to  expansion  depends  on 
the  nature  of  the  liquid  itself.  The  ex- 
ternal  resistance  depends  on  the  pressure 
exerted  by  the  atmosphere,  or  confined 
vapour,  on  the  surface  of  the  fluid,  and 
on  the  weight  of  the  superincumbent 
column  of  fluid.  The  greater  these  re- 
aistances,  internal  and  external,  arc,— ^ 
the  longer  time  it  will  take  for  the  heat 
to  overcome  them  ;  and  during .  this 
time  the  pressure  can  be  more  effectually 

Sropagated  throughout  the  surrounding 
uid  and  the  mercury,  so  as  to  dilate  them 
— the  dilatation  of  the  mercury  being  what 
is  termed  the  increase  of  temperature. 

Let  us  apply  these  considerations  to 
different  cases ;  and  first,  to  the  boiling 
of  water  under  the  ordinary  atmospheric 
{treasure.  At  the  beginnmg  of  tne  ac- 
tion of  heat,  the  internal  resistance  in 
any  one  particle  on  which  the  heat  acts 
is  very  great — the  time  necessary  to 
overcome  this  resistance,  so  as  to  dilate 
the  water  particles,  is,  comparatively 
speaking,  long,  and  the  pressure  or  re- 
action is  propagated  so  fully  to  the  mer- 
cury in  the  thermometer  as  to  cause  very 
great  dilatation  in  it.  As  the  expansion 
of  the  water  particle,  'however,  ap- 
proaches nearer  and  nearer  to  the  limit 
of  its  cohesion,  the  internal  resistance 
becomes  less  and  less,  and  the  corre- 
sponding reaction  on  the  mercury  feebler 
and  feebler:  in  other  words,  the  increase 
of  temperature  in  a  given  time  becomes 
lets  and  less.  When  the  limit  is  attain- 
ed there  is  no  more  reaction,  no  more 
dilatation  of  the  mercury;  the  ther- 
mometer is  stationary,  and  the  boiling 
process  alone  goes  on.  Increase  the  at- 
mospheric pressure  on  the  surface,  and 
of  course  it  will  take  a  longer  time  to 
reach  this  limit — the  reaction  and  conse- 
quent dilatation  of  both  water  and  mer- 
cury is  prolonged.  Or,  confine  the  issuing 
steam  of  vapour,  (as  in  Cagniard  Latour'a 
experiments,)  and  the  same  results  follow, 
vix.,  increased  dilatation  of  the  fluid  mass 
and  of  the  mercury. 


It  will  be  observed  that  the  water  (or 
whatever  be  the  liquid  in  question)  is 
affected  by  this  reaction,  just  as  weli 
(though  not  to  the  same  degree)  m  the 
mercury  of  the  thermometer;  in  fact, 
the  liquid  mass  is  its  own  thermometer. 
But  a  limit  comes  even  to  this  dilatation 
of  the  liquid — a  moment  in  the  process 
arrives  at  which  the  whole  fluid  mass  has 
acquired  the  greatest  dilatation  which  is 
consistent  with  its  preserving  the  liquid 
state.  Any  addition  of  the  heating 
action  beyond  this  sends  off  not  a  portion 
only  (as  in  ordinary  boiling)  but  the 
whole  mass  altogether  into  vapour.  The 
surprising  and  unexpected  circumstance 
of  the  tcAoie  liouid  mass  being  thus  sud- 
denly driven  off  into  vapour,  instead  of 
going  off  gradually  in  small  quantities, 
is  thus  easily  comprehended.  Under  the 
usual,  and,  comparatively  speaking, 
small  pressure  of  the  atmosphere,  the 
pressure  required  to  vaporise  the  fluid- 
particle  already  on  the  extreme  verge  of 
expansion,  is  but  small ;  and  (what  is 
more  to  the  purpose)  the  conversion 
of  this  particle  into  vapour  will  not  tJi- 
crease  the  pressure  on  the  surface; 
whereas,  in  these  Ust  experimenU  it  will 
do  so,  by  adding  to  the  already  confined 
vapour.  And,  finally,  the  expansion  of 
the  liquid  reaches  such  an  extent,  and 
the  diminution  in  the  mutual  cohesion  ia 
so  rapid,  that  the  re-action  necessary 
to  transform  the  whole  liquid  ^into  va- 
pour is  no  greater  than  that  requisite 
to  convert  a  small  portion  of  it  into 
vapour;  just  as  in  any  tottering  struc- 
ture where  you  cannot  touch  one  part 
without  bringing  the  whole  down  t^* 
ther. 

The  fluid,  the  vapour  confined  in  the 
space  above  it,  and  the  mercary  in  the 
tube,  are,  in  fact,  systems  of  particles 
differently  constituted ;  and  the  problem 
we  have  to  solve  is  the  mode  of  propa* 
gation  of  pressure  and  expansion  from 
any  point  in  one  to  -the  other  systems. 
The  actual  manner  in  which  this  propa* 
gation  takes  place  is  unknown,  but  cer- 
tain effects  of  this  action  are  easily  ob- 
served and  measured;  and  the  funda- 
mental mechanical  principle,  that  any 
given  quantity  or  supply  of  neat  is,  under 
all  circumstancee,  ^uivalent  to  and  pro- 
ductive of  a  certain  amount  of  "  work 
done,"  or  resistance  overcome,  may 
serve,  I  think,  to  explain  satisfactorily 
several  of  these  phenomena* 
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It  wonkl  not  be  difficult  to  express, 
by  means  of  differential  equations,  the 
relations  which  mast  neoesaarilj-  exist 
between  several  of  these  obserred  re- 
sults and  the.  unknown  molecular  forces 
which  produce  them  ;  but  such  eauations 
would  probably  lead  to  no  useful  result 
which  cannot  be  more  readily  and  simply 
attained  by  methods  of  less  pretension 
but  more  real  utility.  Amongst  these 
methods,  that  of  employing  tne  mean 
pressure  multiplied  br  the  number  of 
units  of  space  through  which  it  acts, 
instead  of  the  corresponding  integral, 
deserves  to  be  noticed.  For  all  usefbl 
purposes,  and  for  every  objjBOt  attaipable 
in  tne  present  state  of  our  ignorance  of 
the  nature  of  molecular  forces,  this 
method  is  rery  much  suoerior  to  the 
absurd  method  of  using  unxnown  fimc- 
tions  of  the  distance  to  express  the  "  Law 
of  Force,"  merely  for  the  sake  of  giving 
the  investigation  a  profound  look :  thus 
saciifieiuff  .clearness  of  conception  and 
facility  of  interpretation  to  a  ridiculous 
show. 

The  sulnect  of  Evaporation,  and,  ge- 
nerally, of  Dalton's  experiments,  remains 
to  be  considered  in  a  future  paper. 
(To  b€  continued.) 
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(Conoluded/flrom  page  3d.) 
No  ioitanoe  of  the  explosion  of  sn  engine 
boiler,  except  when  the  engine  was  at  work, 
has  come  to  ray  knowledge,  and  the  break- 
ing of  the  working  gear  at  any  other  time 
is  impossible,  and  equally  impossible  that 
the  gear  ihonld  be  broken  except  by  action 
within  the  cylinder,  which  must  be  referred 
to  the  decomposition  of  steam  within  the 
cavity  of  the  vsIto  chamber  Imd  dearance 
of  the  piston,  tnd  the  coneeqaeot  set- 
ting freo  an  explosive  power  which  has  no 
known  limit  of  action.  The  explosive 
action  within  the  boiler  is  evidentiy  in- 
duced by  causes  which  operate  therein,  the 
most  obviona  of  which  is  a  defieiency  of 
water  and  a  consequent  elevation  of  the 
tcmperatore  <^  the  contained  steam,  above 


its  proportionate  density;  for  steam  prs« 
perly  generated  contains  always  an  amoont 
of  water  proportionate  to  its  temperatare; 
bat  if  its  expaniive  .force  be  greatly  in- 
creased by  heat  only,  it  is  plain  that  the 
heat  of  expansioB  (so  to  speak)  will  be 
most  readily  given  oif  at  the  slightest  cause : 
henoe  if  there  be  a  defieleney  of  water  and 
the  boUer  and  steam  therein  overheated  and 
a  steam  valve  be  opened,  the  calorie  •which 
is  greaUy  in  excess  and  ? ery  alightiy  com- 
bined, most  move  towards  tiie  ca?  ity  of  the 
valve  chamber  with  a  motion  not  unlike 
that  which  takes  place  in  the  water  of  a 
canal  if  a  gate  be  anddenly  opened  ;  bat  with 
this  difference,  the  velocity  of  caloric  is 
almost  unltmited  compared  with  water. 

The  movement  of  the  elementary  fire 
within  the  boiler  and  steam  pipe  must  con* 
tinne  with  the  furtiier  opening  of  the  steam 
valve,'' and  may  therefore  be  met  by  a  coun- 
ter movement  resolting  from  an  explosiTC 
action  within  the  valve  chamber ;  the  effects 
which  may  result  from  the  meeting  of  the 
opposite  currents,  ih'..ald  be  thoae  due  to 
the  conjoint  velocity  at  the  instant  of  im- 
pact. That  they  are  really  so,  is  evident 
from  the  almost  nnlimited  violence  of  ex- 
plosive action  in  numerous  instanoet. 

A  shoit  time  before  the  wreck  of  the 
AtUtntie,  the  first-class  steamboats  Worces* 
ter  and  iyttviller  were  together  .at  the  dock, 
one  with  a  broken  shaft,  the  other  a  disabled 
crank.  Not  long  afterwards  the  Cleopatra, 
belonging  to  the  same  owner,  broke  the 
centre  pirot  of  her  walking  beam,  although 
of  prodigious  strength,  much  exceeding 
500  lbs.  to  every  square  inch  of  her  piston. 
In  June,  1847,  the  engine  of  the  Traveller 
was  completely  wrecked,  the  great  beam 
being  broken  in  two,  and  the  cylinder  and 
con£nser  shattered  from  top  to  bottom. 

The  cylinder  of  the  Traveller  was  52 
inches  diameter.  The  stroke  1 1  feet ;  the 
capacity  of  the  cylinder,  1^2  enbic  feet ;  of 
each  valve  chamber  5  cnbic  feet ;  of  cylin- 
der and  valve  chamber  together,  167  cubic 
feet,  nearly.  The  steam  pipes  lead  from 
steam  chimneys,  which  at  the  distance  of  a 
few  inches  incldse  the  proper  chimneys  to 
the  height  of  6  or  8  feet  above  the  main 
boilers.  The  strength  of  the  beam  was 
estimated  much  abore  500  lbs.  to  each  squara 
inch  of  the  area  of  her  piston,  and  therefore 
strong  enough  to  have  turaed  her  wheels  a 
hundred  revolutions  the  minute  without  risk 
of  breaking.  The  beam  when  taken  out  was 
laid  dose  to  another  of  similar  make  and 
strength ;  the  main  strap  of  wrought  iron 
had  been  broken  short  off,  although  its  esti- 
mated cohesive  strength  was  not  less  than 
1,000,000  lbs.  Both  these  beams,  and  most 
others,  were  greatly  exceeded  in  comparative 
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ttw  f irtMi  limn  «yJ  to  hm9  \ht.fm  t 
tfiuraiiMihof iteamwdM  fom  •of** 
BteMn  aaij  htung  cfUkotrtytdi  w 
WM  tiM  put  to  iul  «i  trial,  ii  M  cuffieimity 
proTod  Uut  all  th«  w4wki^  mrto  of  tt» 
tagint  were  aquallj  8troB|^.  fiven  piwm 
of  white  pine,  dmilur  to  the  pivot  and  nmi- 
larljloaded,exhilntedacoinpwatiTettnngl2i, 
of  at  least  150  Ibe.  to  each  iquare  inch  of  the 
area  of  the  piston,  which  was  6  feet  in  ffia- 
meter,  and  the  force  of  elaaac  steam  upon 
it  cannot  1>e  preaaineato  haveezoeeded  oao- 
fourth  of  ISO  Iba.  for  e«oh«qvM  inoh  of  ili 


I  by  the  haan  of  the  Oy^^fM,  wfaUi 
woe  likewise  braiua. 

Tharo  was  no  aooekratioB  of  the  bloiien 
in  the  DrtafeUer,  nor  anything  else  unnsaal 
in  the  manafemant  of  the  firea.  She  had 
boon  Wider  headway  a  few  aiimtea  at  oalf 
ordinary  speed;  there  was  only  the  ooas- 
moB  load  on  the  aafety-Talves;  and  froaa 
liiair  position,  elastic  ateam  of  gseatar  Idmb 
tibsn  doe  to  that  lead  oonld  not  have  tra* 
venad  tin  steam  pipes  and  reaefaed  the 
cylinder.  Under  all  the  cireaButanoes,  BOt 
the  least  remarkable  of  which  was  the  is- 
stantaneoiiB  oooorrenoe  of  the  breaking  and 
as  sadden  termination  of  the  exploaiTe  foroo; 
ijt  was  not  easy  to  ascribe  it  to  the  force  of 
steam,  and  it  was  affinnod  that  there  waa 
"  an  old  crack  in  the  beam,"  bat  of  which 
I  could  not  in  4;loae  and  repeated  esauina- 
tiona  discoTer  any  indication  whatever.  The 
question  again  recurred,  by  what  force  was 
that  '*  old  crack"  produced  ?  It  would  not 
do  to  admit  that  it  resulted  from  an  ex* 
plosive  power  which  had  no  known  limits ; 
for  against  such  power  there  was  no  atieaBS 
of  preTention  or  security  known. 

Four  days  after  the  wreck  of  the  TYavel* 
ler*9  engine  the  Coiumkus  Wrecked  hers; 
one  of  the  shafts  only  was  disabled,  the 
beam  escaping  without  much  damige.  How- 
ever, one  part  is  not  much  more  liable  to 
fracture  than  another;  and  in  truth  the 
breakings  have  been  frequent  enough  in  all 
parts  of  the  engine,  to  bring  them  up  to  one 
standard  for  strength. 

Shortly  after  the  accident  to  the  Cbtem- 
Cliffy  the  NortA  America  broke  her  beam  on 
the  passage  between  New  York  and  Albany; 
and  not  far  from  that  time,  part  of  the  pis- 
ton of  the  Itaae  Newton  was  broken  in  two, 
across  the  centre ;  it  was  a  spheric  segment 
of  cast  iron,  6  feet  9  inches  diameter  and 
li  inches  thick,  and  farther  strengthened 
by  very  strong  flanges,  rim  and  socket  to 
receive  the  conical  end  of  the  piston  rod,  on 
which,  apparently,  the  piston  had  been  sud- 
denly  forced  as  the  immediate  cause  of 
breaking. 

On  the  llth  of  September  the  Oreff»» 
disabled  her  beam  for  the  second  time  on 
her  passage  up  the  sound  at  ordinary  speed. 
The  centre  pivot  was  disabled,  one  of  the 
journals  being  broken  off,  leaving  a  spherical 
cavity  in  the  larger  centre  part.  The  pivot 
was  of  wrought  iron,  3  (eet  2  inches  be- 
tween the  bearings,  nearly  half  of  that 
lei^th  being  included  in  the  centre  socket 
of  the  beam^  diameter  of  the  centre  part  12 
inches,  of  the  journals  9  inches,  length  of 
journals  1 2  inches.  Similar  pieces  of  virought 
iron,  similarly  loaded,  exhibited  a  strength 
compsred  with  whioh  the  pivot  of  the  beam 
wonld  have  worked  safely  had  the  load  on 


The  hreskfiag  waa  cqvaQy  sodden 
that  of  the  TVoveifer,  thn  #rst  notioe  iM 
whifih  waa  the  onah  of  the  foiling  beam. 
There  waa  no  movemeBt  of  eafoty-valvo— 
no  veheasent  hiaauig  of  etrong  oteam,  nor 
aoiy  unusual  stir  of  water  behind  the  wheek 
to  give  the  least  intimation  of  the  enormous 
force  exerted  between  them.  Nor  in  any 
other  reported  case  has  there  been  more 
previous  warning  or  any  prolongation  of  the 
immense  force  which  produced  these  effects 
beyond  the  single  instant  In  which  it  w» 
exerted. 

To  these  instances  may  be  added  tet  of 
the  steamboat  AHda^  on  her  passage  down 
the  North  River,  October  B :  the  breridag 
imputed  to  a  defeet  in  the  iron  of  theheam; 
the  fracture  the  only  poasible  evidence  of 
such  defect.  Bat  it  is  painfol  to  witness 
this  impeachment  of  able  and  faithful  work- 
men, and  experienced  and  carefoi  engineen, 
sdel^  to  avoid  acknowledging  the  action  of 
an  explosive  power  vrithin  the  cylinder. 

It  has  been  noticed  before,  that  in  soDst 
engines  the  area  of  the  great  piston  is  to 
the  area  of  the  opening  of  the  steam  vdlve 
by  which  steam  is  admitted  into  tiie  c^- 
der,  as  25  to  1,  (a  little  variation  la  not 
material,)  nnd  therefore  to  produce  the  oud- 
den  and  violent  motfon  of  the  piston  wMch 
could  break  connecting  rods,  beams,  cranks, 
&c.,  would  require  a  %prodUgions  force  of 
steam  in  the  boiler,  which  would  need  to  be 
red  hot*  But  it  is  the  work  of  time  topn>& 
dooe  such  foroe;  the  blowers  must  tuia 
with  extra  speed,  and  there  most  be  an 
extra  supply  of  fuel  in  the  fumacea,  audi 
as  never  has  been  made  availaUe  under  dM 
greatest  excitemont  of  oaaaqpetition  ;  and, 
after  ail,  the  position  of  the  eteam  vaWe 
would  effectnally  check  any  current  ham 
tlie  boiler,  while  the  pressure  of  oteaas 
whioh  might  beeserted  on  the  pistoii,  wonU 
he  equally  exerted  to  lift  the  eafety  valve; 
and  therefore  to  limit  the  force  on  the  piston 
to  the  load  on  the  valve. 

The  safety  valve  hoa  been  the  gieat  do- 
pendenee  liar  mtcrndty  s^paihst  the  foroeof 
B,  and  alio  for  tettiaaony  to  acsean  the 
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4B)pBMr  iriiiii  hM  uwS) 'Wnkii  ^ronfl  llfllBf* 
w9t  jifljuogc  hm  B  nRim  111  ono  df  Ion  qT 
■lb  from  explosioiiy  vnA  tiwrefore  not  mudh 
HMy  to  lie  oTerloadedy  «t  hat  been  oVten 
hM,  btft  never  fffored.  It  ma^  be  jo«l^ 
qaertioiwl  irfaetfaer  it  has  ever  been  fciwim 
to  be  lovdetf  to  half  the  oalcnlated  ftrengfh 
of  ike  boQer  in  any  case  where  exphMioa 
has  ooctmnra* 

■■  the  ^npionon  A  Butiuioie*  if  the 
faoBer  was  of  quatrter  ineh  iron,  ^e  oiAie- 
she  "Strength  to  reiist  bursting  htterally  was 
tqiialto  a  force  cf  dastic  steam  of  1,500  lbs. 
on  ^fhe  square  mdi,  and  the  force  whidh 
rent  it  asnnder  endwise  was  not  less  tiian 
ISjOOOIbs.  on  tiie  iqnare  inch. 

noreovQi'y  if  the  force  of  Steam  be  in* 
cremd,  the  density  of  water  and  the  laws 
•f  its  resiitcttce  remain  nndianged ;  tlie 
boat  nay  move  with  greater  speed  and  tlie 
wlieds  may  rerolfc  more  rapidly,  withovt 
unch  addltiooal  strain  on  the  madhinery, 
bnt  not  withont  working  off  a  much  greater 
amount  of  steam,  and  thns  rendering  in- 
effective  any  force  of  cflasttc  steam  that 
conld  endanger  the  breaking  of  the  engine. 

Two  chain  and  one  hempen  cables  sns* 
tMoed  the  Allantic  in  the  open  somd  for 
23  homn  of  a  terrible  gale ;  yet  (heir  oohe- 
tiTC  strength  was  less  than  a  force  of  50  lbs. 
to  each  square  inch  of  the  area  of  her  pis- 
ton, but  the  force  to  be  sustained,  resuhiDg 
from  the  force  of  the  wares  and  the  pitching 
of  the  boat,  far  exceeded  any  resistance  of 
trater  to  the  motion  of  tlie  paddle-wheels ; 
ceTertheieas,  the  woildng  parts  of  her  en- 
gine were  equal  to  a  force  of  500  lbs.  to 
esch  square  inch  of  that  area.  The  calcu- 
farted  strength  of  the  largest  chain  cable  of 
the  steam -ship  Wa$hinffton  is  not  equal  to 
n  force  of  40  lbs.  to  each  square  inch  of  the 
area  of  her  pistons,  but  is  strong  enough 
to  hold  her  in  a  gale  oT  wind,  although  her 
whole  weight  when  fuHy  loaded  is  little  less 
ffasn  3,000  tons,  and  therefore  the  momen- 
torn  of  this  immense  weight,  put  in  motion 
by  the  force  of  the  waves,  must  greatly  ex- 
peed  any  possible  resistance  of  the  water  to 
the  motion  of  the  wheels ;  nerertheless, 
wnch  of  her  machinery  is  equal  in  weight 
end  strength  to  a  force  of  700  lbs.  on  every 
^square  in^  of  the  area  of  her  pistons,  and 
must  be  considered  as  not  more  than  equal 
to  the  explosive  force  occasionally  exerted 
on  them ;  although  if  th'e  force  of  elastie 
iStesm  was  only  conoerhed,  aix  parts  in  seven 
tyf  that  weight  would  be  for  all  purposes  of 
navigation  and  seeurity  worse  than  usdess. 

*nie  elastic  {on%  of  steam  can,  within  the 
boHer,  be  completely  regulated  by  the  safety 
Tulve,  which  may  be  so  constructed  that  the 
force  can  never  exceed  a  oertain  limit ;  anft 


Ihmt  In  a  eonltenihig  engine,  it  is  generally 
agreed,  ought  to  be  below  30  lbs.  to  each 
square  inch  of  the  area  of  the  piston,  from 
considerations  of  advantage  as  well  as  Of 
seeuilty,  and  Ae  woilcing  load,  If  measured 
by  the  resistance  of  the  water  to  the  motion 
cff  the  wheels,  is  nsual^  considerably  lower. 
Hence  If  there  was  no  force  but  that  Of 
Steam  eonoemed,  the  woiiciog  parts  of  the 
iteam  engine  might  be  made  of  one-sixth 
or  one-eighth  of  their  present  weight  and 
strength ;  but  its  preieitt  weight  end  strength 
(not  less  than  600  or  800  lbs.  to  eveiy 
square  inch  of  the  piston,)  proves,  most 
conclusively,  the  action  thereon  of  an  ex- 
plosive force  of  corresponding  intensity 
which  does  not  proceed  from  the  boiler,  but 
Originates  within  the  valve  €!hamher  and 
cylinder,  and  by  a  process  not  unlike  that ' 
Whidi  obtains  when  fire-arms  are  dischaiged 
With  the  muzzle  closed.  Steam  from  the 
boiler,  when  of  great  force  and  at  a  high 
temperature,  is  partially  decomposed  when 
passing  into  the  cavity  of  the  valve  chamber; 
and  as  of  its  constituents  caloric  alone  can 
possess  an  inherent  power,  the  effects  pro* 
duced  must  be  ascribed  to  its  action,  for 
steam  of  a  force  of  40  or  50  tbs.  per  iquare 
inch  of  the  piston  cannot  **  in  the  twinkling 
of  an  eje  *'  break  in  pieces  beams,  cranks, 
shafts,  &c.,  of  a  strength  of  COO  or  800  lbs. 
to  each  square  inch  of  that  area. 

It  has  been  shown  how  nearly  the  condi- 
tions, present  in  the  atmosphere  when  the 
electric  fire  is  libcTatrd*  resemble  those 
which  obtain  in  the  Tdve  chsmbers  of  con- 
densing engines  at  the  opening  of  the  steam 
valve. 

The  apparent  resemblance  which  obtains 
in  the  valve  chambers  of  high  pressure  en- 
gines and  in  fire-arms,  which  are  discharged 
with  the  muzzle  closed,  is  perhaps  greater ; 
in  explosive  violence  there  is  little  difference. 
In  May,  1847,  the  steamboat  JVew  Hamp* 
thirty  on  Arkansas  River,  blew  up  with  a 
violence  which  could  hardly  be  exceeded 
had  her  boilers  been  filled  with  gunpowder. 
They  were  rent  asnnder  and  the  parts  pro- 
jected to  a  great  distance  in  different  direc- 
tions ;  heavy  articles  on  deck  were  thrown 
ashore  and  into  high  trees,  and  the  boat 
herself  parted  amidships  and  sunk. 

But  ^e  circumstances  which  estaMished 
the  analogy  between  the  explosions  of  steam 
engines  and  those  which  result  from  the 
action  of  explosive  sahstances,  as  clearly 
indicate  the  means  of  prevention. 

In  every  known  instance,  the  foree  and 
extent  of  explosive  action  has  a  direct  rela- 
tion to  the  amount  of  the  explosive  sub- 
stance ;  the  force  of  discharges  from  dectric 
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and  galTanio  batteries,  is  always  greater  or 
less  in  direct  proportion  to  the  eitent  of  the 
batteries  from  which  the  diicharges    are 


Gonpowder  has  been  subjected  to  the 
most  careful  experiments ;  and  the  result  of 
innnmerable  trials  demonstrates  the  general 
law,  that  '*  when  balls  of  the  same  weight 
are  ftred  with  different  qnantities  of  powder, 
the  Telocities  communicated  to  the  balls  are 
In  the  snbdapUcate  ratio  of  the  quantities,*' 
and  the  same  general  law  obtains  of  neces- 
sity with  all  other  explosiTe  substances ;  and 
universally  the  effects  produced  by  explo- 
sions are  in  direct  proportion  to  the  amount 
of  the  explosiTC  compounds  and  the  intensity 
of  their  action ;  but  no  nmple  substance  is 
known  to  explode,  nor  is  there  any  known 
.  explosive  action  without  a  concurrent  de- 
composition of  the  explosive  compounds. 
But  it  has  been  proved  that  explosions  in 
steam  engines  are  the  consequence  of  the 
escape  of  elementary  caloric  from  its  com- 
bination with  water  oi*  its  vapour,  and  result 
directly  from  the  removal,  in  the  valve 
chamber  of  engines,  of  the  compressing 
force  which  kept  up  the  combination ;  for 
when  the  steam  valve  is  opened,  the  steam 
which  passes  into  the  valve  chamber  has  free 
space  to  expand  and  the  caloric  to  escape, 
but  that  escape,  and  the  further  opening  of 
the  valve,  mutt  diminish  in  a  degree  the 
compressing  force,  and  be  followed  by  a 
further  escape  of  caloric ;  but  its  amount 
and  consequent  action  must  depend  more  or 
less  on  the  temperature  and  expansive  force 
of  steam  within  the  boiler.  The  occasional 
violence  of  ita  action  is  shown  by  the  prodi« 
gious  strength  of  the  beams,  cranks,  8cc, 
which  are  sometimes  broken. 

It  is  apparent  from  all  considerations, 
that  if  the  valve  chambers  be  disused,  and 
the  steam  let  directly  through  the  ends  of 
the  cylinder,  the  smallest  clearance  of  the 
piston  from  the  end,  which  does  not  admit 
its  touching,  will  be  the  only  vacant  space 
for  expansion  and  escape,  and  this  need  not 
be  a  hundredth  part  of  the  space  in  the 
valve  chamber,  and  of  consequence  the  ex- 
plosive action  cannot  exceed  the  hundredth 
part  of  its  present  violence. 

The  steam  valve,  from  its  purpose,  mut 
always  open  towards  the  boiler,  and  is  there- 
fore held  to  its  seat  by  the  force  of  steam 
without  inconvenience.  Hence  valve  cham- 
bera,  or  nozsles,  as  they  are  commonly 
termed,  are  only  required  to  hold  the  educ- 
tion valves  by  the  force  of  steam ;  apparently 
on  the  idea  that  the  same  species  of  force 
which  holds  tight  the  safety  valve  would  not 
be  equally  convenient  and  effective  in  hold- 

[_tight  the  eduction  valves. 

*  has  observed  the  working  of  the 


ooasmoB  toggle- j(^t,  or  angular  leiv«r  print- 
ing  presa,  has  seen  a  single  man  at  rapid 
intervals  produce  impreasions  requiring  a 
force  mors  than  sufficient  to  hold  to  their 
seata  the  eduction  valves  of  the  largett  en- 
gines ;  at  the  same  time  the  impressions  are 
made  with  a  regularity  and  precision  as 
great  as  could  be  required  in  working  the 
valves.  But  for  the  working  of  valves  there 
are  more  convenient  forma  of  the  toggle- 
joint  or  angular  lever,  in  which,  with  but 
inconsiderable  motion,  the  weight  of  one  of 
the  present  lifting  rods  would  be  more  than 
sufficient  to  hold  to  its  seat  the  largeat  valve 
which  could  be  required;  and  more  conve- 
nient modification  of  the  lever  may  result 
from  its  application  to  the  holding  of  valves, 
or  methods  even  more  convenient  Invented. 
That  in  its  present  form  it  would  completely 
answer  the  purpose  of  holding  and  working 
the  valves  much  better  than  the  present 
method,  the  power  platten  press,  which 
makes  its  impressions  by  thousands,  with 
unerring  precision  and  certainty,  is  of  itself 
a  molt  perfect  mechanical  demonstration. 

Sliding  valves  or  gates  cannot  be  made 
without  too  great  a  vacancy,  and  they  are  in 
no  way  necessary  or  advantageous. 

The  valve  seata  should  be  let  directly  Into 
the  ends  of  the  cylinder,  with  the  least  in- 
terval between  them  and  the  piston,  when 
at  the  end.  With  the  removal  of  the  exploit, 
aive  aetion,  the  engine  may  be  made  to  work 
with  great  nicety  and  precision,  and  a  single 
line  would  be  sufficient  for  the  clearance  of 
any  piston  of  moderate  dimensions. 

Against  the  force  of  steam  in  the  boiler, 
unconnected  with  the  working  of  the  engine, 
the  safety  valve  is,  when  properly  loaded, 
a  perfect  safeguard ;  with  the  removal  of  the 
unnecessary,  wasteful,  and  dangerous  noz- 
sles, it  becomes  an  equally  perfect  security 
when  the  engine  is  at  work,  and  at  no  other 
time  are  explosions  known  to  take  place. 

Of  itself,  and  unattended  with  explosive 
action,  steam  is  the  most  elastic,  yielding, 
and  manageable  of  all  prime  movers,  and 
the  weight  and  strength  of  the  working 
parts  of  the  engine  need  never  exceed  the 
amount  requir^  by  a  force  double  of  the 
highest  load  on  the  safety  valve.  Hence, 
with  the  removal  of  the  causes  of  explosive 
action,  and  with  the  advantage  of  the  reduc- 
tion of  friction,  weight  of  materials,  and 
better  construction,  the  weight  of  the  work- 
ing parts  need  not  much  exceed  one^tenth 
of  the  present  amount ;  and  the  boiler  might 
undergo  a  corresponding  redaction;  but 
with  such  reduction  of  the  weight  of  the 
engine,  its  application  to  carriages  on  com- 
mon roads  becomes  perfectly  feasible,  as 
well  aa  to  corresponding  purposes,  civil  and 
military.    It  is  manifest  that  armiea  cannot 
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be  arrayed  againtt  a  charge  of  looomotiTea ; 
and  the  saving  of  hnman  life  from  this  rea« 
■on  may  be  far  greater  than  by  the  preven- 
tion of  explosions,  which  have  coat  a  lifo  for 
every  day  of  the  past  year. 


THI  **  BAN8HBB  "  MAIL  8TBAMBB. 

On  Monday  last  this  vessel,  which  is  des* 
tined  for  the  Liverpool  and  Holyhead  post« 
office  station,  made  a  trial  trip  down  the 
rivet.  She  has  been  designed  by  Mr.  Lang, 
juD.,  assistant- master  shipwright,  Woolwicby 
and  fitted  with  engines  of  250  horses-power, 
by  MeHrs.  Penn  and  Co.  From  Black  wall 
the  Bamhee  went  down  the  river  abont  14 
miles  below  Gravesend.  <*  Her  speed," 
says  toe  Timett  •  ^  the  easy  motion  in 
every  part,  the  stiff  manner  in  which  ahe 
answered  her  helm  when  tnming,  and  her 
qualities  altogether,  were  the  admiration  of 
all  on  board,  and  she  was  admitted  to  be 
the  fastest  steamer  yet  tried.  The  official 
reports  will  substantiate  this  statement; 
the  Carradoc  iron  steam  vessel  for  the  same 
station  being  reported  very  nearly  17  statute 
miles,  and  the  result  of  the  trial  of  the  Bon- 
thee,  three  timet  up  and  twice  down,  giving 
a  mean  of  18*50  or  18^  statute  miles.  The 
speed,  with  the  wind  and  tide,  was  fully  21 
miles  per  hour,  the  measured  mile  having 
been  run  in  3  minutes  17  seconds  the  first 
time,  and  3  minutes  15  seconds  the  second, 
and  in  4  minutes  20  seconds  against  wind 
and  tide.  The  engines  made  from  30  to  31 
strokes  per  minute  of  5  feet  each,  and  were 
in  excellent  working  order.'* 


INQUIRXBe   AND   AN8WBRS  TO   INaVlRIEB. 

BUdro-MagneU  and  Bleetro-Magmtie  BnginM, 
— **Can  you  give  me  any  information  respecting 
the  power  obtained  from  hollow  compared  with 
solid  electro-magnets  ?  and  whether  the  power  in- 
creases in  a  direct  or  au  iaTerso  ratio  with  their 
size?  I  have  for  some  time  been  of  opinion  that, 
for  certain  purposes,  electro-magnetic  power  might 
be  substituted  for  steam.  The  eiperlments  hitherto 
tried  have  not,  certainly,  gone  far  towards  eatab- 
Ushing  that  superiority,— the  weight  of  iron  in  the 
electro-magnets  having  been  an  insuperable  objec- 
tion. Besides,  I  do  not  consider  that  the  best 
arrangement  was  adopted  in  the  early  electro- mag- 
netic engines.  I  have  contrived  the  mechanism  of 
an  engine,  which  I  am  bold  enough  to  imagine 
would  go  far  towards  overcoming  many  of  the  diffl- 
culties  formerly  experienced;  but,  to  the  present 
time,  have  not  been  enabled  to  test  this  arrange- 
ment. If  lioUow  magnets  should  be  considered 
equally  eligible  with  those  of  solid  metal,  I  do  not 
hesitate  to  assert  that  an  engine  of  amazing  power 
ean  be  produced  with  my  arrangement;  and  it 
would  form  the  stepping-stone  of  improvements 
tending  to  render  the  apparatus  suffleiently  complete 
to  compete  with  steam  for  loeomotive  and  other 
purposes.  I  am,  Sir,  yours,  fee.,  /.  F,  Brighton, 
Jan.  6,  1848."  Coulomb  and  others  have  clearly 
ascertained,  by  positive  experiment,  that  it  makes 
no  difference  whether  an  electrified  body  is  solid  or 


hollow,  thick  or  thin.  The  electricity  Is  generally 
supposed  to  be  diffused  over  the  surface  only;  but 
whether  the  distribution  is  equal  on  every  part  of  a 
surfiice,  and  whether  it  penetrates  beyond  the  sur- 
face, are  questions  tliat  have  not  yet  been  fUlly 
investigated.  Again ;  as  to  the  Influence  of  "  sixe :" 
Dr.  Scoresby  has  shown  that  the  magnetic  powers  of 
bars,  the  same  in  all  respects  excepting  as  to  thick- 
ness, areffo^proportionu  to  their  respective  masses, 
but  that  the  ratio  of  augmentation  of  power  dinU- 
nuh§M  as  the  thickness  increases.— (5ee  Dr.  Scores- 
by's  "  Magnetic  Investigations,"  Part  I.,  p.  35.) 
And  we  do  not  suppose  that  there  can  be  any  differ- 
ence in  this  respect  between  natural  magnets  and 
electric  magnets. 

Double  Jehromatie  Len$*s.—"  I  am  desirous  of 
tome  information  on  the  method  of  calculating  the 
radii  of  eur^'ature  to  be  employed  in  the  construc- 
tion of  a  double  combination  of  achromatic  lenses, 
such  as  those  made  by  Yoigtilinder,  Lerebours,  and 
others,  for  the  Daguerreotype  Camera  Obscura.  If 
I  mistake  not.  the  double  combination  owes  its 
great  superiority  over  a  single  achromatic  lens  (of 
flint  and  crown  glass  combined,)  to  the  better  cor- 
rection of  the  spherical  aberration .  I  am  acquainted 
with  the  formuls  for  calculating  the  curvatures  of 
the  different  surfaces  of  an  achromatic  Ims,  but  I 
do  not  know  how  to  make  the  aberration  of  the  se- 
cond achromatic  in  the  combination  of  two  correct 
that  of  the  first,  because  I  do  not  know  how  to 
make  the  lens  have  any  given  amount  of  spherical 
aberration,  either  +  or  -,  which,  I  believe,  is  the 
condition  required  for  the  correction  of  the  aberra- 
tion. For,  if  the  rays  (filing  on  the  circumference 
of  the  lens  be  refracted  to  a  point  whose  distance 
from  the  lens  is  nine-tenths  that  of  the  true  focus, 
I  imagine  that  a  second  lens,  which,  used  alone, 
would  refract  the  same  rays  to  a  point  eleven-tenths 
the  distance  of  the  true  focus  fVom  the  lens,  would, 
when  applied  in  combination  with  the  firsts  refract 
them  accurately  to  one  focus.  If  this  conjecture  is 
correct,  then  the  problem  would  be  reduced  to  this : 
—To  make  an  achromatic  lens  which  shall  have  any 
given  amount  of  spherical  aberration,  either  +  or 
— ,  according  as  the  aberration  of  the  first  lens  in- 
creases or  diminishes  the  focal  distance.  1  hope  some 
of  your  mathematical  correspondents  will  be  able  to 
furnish  me  with  the  desired  information,  as  I  see 
that  mathematical  difllculties  are  constantly  ex- 
plained and  overcome  in  your  pages.  Trustiog 
that  you  will  excuse  the  trouble.  I  am.  Sir,  yours, 
&c.,  T.  C.  S.    Leeds,  Jan  6,  1848." 

FireHote.—**  Will  you  be  good  enough  to  infoon 
me  where  the  patent  hose  for  the  use  of  fire  extin- 
guishing is  prepared  or  manufactured?  A  Mr. 
Vouch  is,  I  believe,  the  patentee.  I  am.  Sir,  yours, 
SiC.,Dani§lOraiittm.  Preston,  Jan.  7."  The  arti- 
cle inquired  for  by  Mr.  Graham  is  the  Woven  Linen 
Hose  ( TaiicA^f.  not  Voueh't  patent,)  now  pretty 
extensively  employed  throughout  the  countrv.  The 
agent  for  the  sale  of  it  is  Mr.  Merryweather,  63, 
Long-acre. 

WooUCowtbing  ifackints.'^"  Which  is  now  con- 
sidered the  best  plan  of  combing  wool  ?  A  York- 
shireman,  who  came  out  here  lasf  year,  says  that 
Preller's  is  reputed  the  best,  but  what  it  is  he 
cannot  exactly  tell.  Can  you  favour  us  with  any 
information  on  the  sul()cctt— One  o/waT^y  Readers. 
Adelaide,  May  IS.  1847."  Premier's  maclnnery  (im- 

Sorted  Arom  abroad)  was  patented  in  England, 
anuary  7,  1843;  about  a  doaen  sets  of  it  are  in 
full  operation  at  Bradford,  which  it  is  weli  known 
is  the  chief  sect  of  English  wool- combing,  and 
the  use  of  it  in  this  country  is  extending.  On 
referring  to  the  specification  of  this  machinery 
we  find  that  its  principal  recommendations  con- 
sist in  its  being  equally  applicable  to  the  finest 
and  shortest  wool,  and  in  no  heat  or  oil  being  re- 
quired during  the  process;  of  which  last  pecu-» 
Uarity  a  consequence  is,  that  the  yam  spun  from  the 
wool  remains  as  clean  and  white  as  washing  with 
soap  mav  have  previously  rendered  it.  The  wool, 
after  being  carded,  is  wound  tightly  on  bobbins, 
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and  ke]»t  on  them  for  Mvtnl  days,  ¥r  which  th* 
flbrea  are  ttraichtened  preparatory  to  their  heinc 
traoafenced  to  the  combing  machine.  Another  >ys- 
tem  of  oombing  ha«  been  more  recently  introduced 
ftom  Germany  by  Mr.  Simaon,  the  Consul  fbr 
Baden,  a  feU  account  of  whidi  is  given  in  the 
Mech.  Mm^.  fbr  Feb.  27, 1M7. 

EleetrMig  drntelfed  bp  Caautekomc  CMk.-^ 
'*  On  tearing  op  an  old  Mackintosh  cloak  the 
other  day,  it  exnlbited  a  train  of  brilliant  elee* 
trie  sparkA.  Has  this  property  of  caoutchone 
fkbrlca  been  obasrred  before  r— P.  ^.''  We  do 
not  recollect  to  have  seen  this  fict  noticed  before; 
but  the  same  thing  happens,  as  every  one  knows, 
on  the  tearing  np  of  old  and  dry  textile  Ihbrlca 
of  any  description ;  the  addition  of  the  caoutchone 
may  verv  likely  add  to  the  effect,  for  caoutchouc 
holds  a  high  place  among  the  non-conductors,  and 
non-conduction  Is  the  cause  of  the  display  pro- 
duced by  the  rending  asunder  of  such  fUurics. 

Ship  Pender.— Wt  do  not  think  there  is  the  least 
cbance  of  so  cnmbrous  an  apparatus,  for  the  pro- 
tection of  vessels  fh>m  stranding,  &c.,  as  **  A 
Young  Mechanic"  proposes  being  adopted,  and  can- 
not advise  him  to  expend  either  his  own  **  tin,** 
or  anybody  else's  in  testing  its  efficiency.  The 
propeller  of  the  same  correspondent  is  not  new. 

Drain  Tile  Maehinee.—**  The  Rpeclfleatlons  of 
the  tile  machines  which  have  been  patented  during 
the  last  seven  years'*  have  not  been  collected  any- 
where; "6.  R."  mutt  search  the  Record-offlcea  or 
scientillc  joumalt . 

Bow  far  an  tnvenUr  mmsf  mail  him$e^f  of  Ae» 
tUlanee.—**  I  lately  conceived  what  I  consider  a 
great  improvement  in  a  branch  of  our  machinery, 
and  set  one  of  our  workmen  to  work  out  the  idea. 
The  man  now  insists  on  being  considered  aa  him* 
self  the  inventor,  and  I  am  deterred  from  applying 
for  a  patent  as  1  had  intended.  How  does  the  law 
stand  as  to  tlus(~i>.  H.  Hull,  December  29,  lft47." 
It  has  long  been  settled  law  that  a  roaster  is  enti- 
tled in  such  a  case  aa  that  mentioned  not  only  to 
the  assistance  of  his  own  workmen,  but  to  dUl  in 
the  aid  of  perfect  strangers,  and  that  his  right  to  a 
patent  is  not  thereby  in  the  least  aflhcted. 


CamMdge  Uatkimatic^—We  have  received  a 
reply  fjrom  "  4.  "  to  the  remarks  in  our  last  by  the 
nviewer  of  I^u'  EtscHd.  He  states  that  in  return- 
ing to  the  sttbilect  he  bnt  obeys  the  call  made  upon 
htam  by  tJw  reviewer.  We  admit  this  to  be  truo; 
bnt  as  we  must  hav«  regard  at  the  same  time  to  tho 
Hsefhl  oceupation  of  our  pages,  and  do  not  for  our- 
aelvea  see  that  any  good  could  result  ftnom  the  pro- 
longation  of  the  discussion,  (which  would  not  cer- 
tainly end  with  **  4-'s"  letter  were  it  to  be  In- 
serted)  we  must begthat  he  will  consider  the  call 
ae  recalled.  It  may  suffice  for  the  perfect  vindica- 
tion of  the  part  which  he  has  so  far  taken  in  the 
discussion  to  give  the  Introductory  paragraph  to  his 
present  communication :— "  The  principal  motive 
which  urged  me  to  address  you  upon  a  former  occa- 
sion was  a  desire  to  limit  the  assertions  contained 
in  various  artidee  lately  published  in  your  Maga- 
sine,  and  appearing  to  me  rather  unsuitable  to  the 
pages  of  a  journal  so  long  devoted  to  the  advance- 
ment of  practical  philosophy.  Finding  that  simi- 
lar opinions  were  held  by  other  friends,  and  well- 
wishers  of  your  valuable  periodical,  and  becoming 
convinced  that  the  language  of  the  articles  alluded 
to  savoured  more  of  (I  might  almost  prefix  the 
word  'personal')  prejudice  than  was  becoming,  I 
ventured  to  submit  for  insertion  such  a  protest  aa 
might  indicate  that  at  least  your  readers  were  not 
unanimon*  in  their  approval  of  the  opinlont  so  ad- 
vaneed." 


yoTxa  Airn  hotiobs. 
New  Wtne  JVftt.— The  Breffet  b*Invention  sUtes 
that  a  wine  press,  of  very  simple  construction  and 
great  power,  haa  been  recently  invented  by  M. 


KoeppeUn,  Seonftary  to  the  AfldMtnnl 

Colmar.  ft  constats  of  a  metiine  vessel,  the 
Molar  eC  whftsh  is  eqaal  to  twtee  Ha  depth,  aatf 
whlah  ia  divided  lA  the  niddlA  by  a  srsMfe  dtar 
phragm  of  any  impemeable  fkocic  Iha  vmm 
tibfrrm  tile  diaphragm  is  flUed  with  gr^»ee,  and  then 
a  perforated  cover  pet  ea^  wMah  le  made  ftai  t»  the 
top  of  the  vessel.  Water  is  next  Ibroed  in  beneath 
the  diaphragm  by  meaor  of  a  pump,  and,  by  ite 
Irresistible  pressure,  expresses  the  Juice,  and  causes 
it  to  AoNs  thradgh  the  holee i»  theeever.  Mune- 
roua  ezpexlmenta  have  been  madA  with  thlA  ma- 
chine befbre  the  Congress  of  Vinegrowers»  the 
AgrieQltarai  Seelety  ei  tile  Hmift-RliiB,  an«  *■ 
XnJifum^^}  Soeiety  4tf  MuUiaMHa.  It  hi  ^alsd  t» 
work  with  great  facllitv  aedxanldity,toosenpyiittlft 
space,  and  to  be  easily  moved  about.  The  saoue 
Miaehlne  may,  no  donht,  be  em^oyed  whh  advaa^ 
tags  for  the  expvessioa  of  jolse  fkem  appleBy  hsa^ 
root,  criivee,  &c 

New  Ink—Kew  TeUfar  Ozontf.— Professor  Sdum* 
hein,  in  a  letter  to  Professor  Araday,  says—*'  Tbs 
are  no  doubt  struck  with  the  pecollaiit^  of  the  iak 
in  which  this  letter  is  wiitteo,  and  I  am  afBBid.y«ia 
will  think  It  a  very  bad  niodoction;  but.  In  spite 
of  Its  queer  colour,  yon  will  like  it  when  I  tell  yon 
whet  h  is,  sad  whsn  I  sssore  you  that  as  kng^  m 
the  art  of  writing  has  been  praetiaed,  ne  letter  hM 
ever  been  written  with  such  an  Ink.  These  linsK 
are  written  with  a  solution  of  sulphate  of  manga- 
nese. The  writing  being  dry,  the  pepsr  is  sos- 
pended  within  a  large  faoiUe^  the  air  of  whkh  is 
strongly  ozonised  by  means  of  pheaphonis.  AAsk 
a  few  minutes  the  writing  becomes  visible,  and  the 
longer  you  leave  it  exposed  to  the  action  of  ueues^ 
the  darker  it  will  btcome.  SuJphuione  acid  gtt 
uniting  readily  with  the  peroxide  of  mingSBfi  tQ 
Ibrm  acolourless  sulphate,  the  writing  wUIinstantlF 
disappear,  when  placed  within  air  cootalnlnrseme 
of  that  acid ;  and  it  is  a  matter  of  course  that  tht 
writing  will  come  out  again  when  exposed  to  tinmi 
ised  air.  Now  all  this  Is  certainly  mere  playing ; 
but  the  matter  is  Interesting  in  a  selentifle  potat  of 
view,  inasmuch  as  dry  strips  of  whits  lUteriiv  japst 
drenched  with  a  weak  solution  of  sulphate  of  mea^ 
ganese,  fhmlsh  us  with  rather  a  delicate  and  spe- 
cific test  fbr  osone,  by  means  of  which  wr  may 
easily  prove  the  identby  of  chemieal,  veltete,  aid 
electrical  ozone,  and  establish  with  fadliky  and 
certainty  the  continual  presence  of  ozone  m  the 
open  air.  I  have  turned  brown  my  test-paper 
within  the  electrical  brush,  the  ozonized  o^gen 
obtained  fh>m  electrolysed  water  and  the  atmos^e- 
ric  air  osonized  by  pboap horns.  The  qnantitp  el 
ozone  produced  by  the  electrical  brush  being  so 
v«ry  small,  it  requires  of  course  some  time  to  torn 
the  test-paper  brown." 

— ^ 

WMIKLT  LIST  OF  NEW  BKGLISH   PATBHTS. 

George  Bell,  of  the  city  of  Dublin,  »i»«»K^^t  &c 
certain  imnrovemenU  in  the  axiangcment  of  whsela 
and  axles  for  steam  and  other  oarr&ges,  whieh  ftsi- 
lltate  travelling,  on  railwi^s  and  common  reaiSk 
parts  of  which  improvemenU  are  applicable  toeths 
machinery.  January  7 ;  six  months. 
James  Montgomery,  of  Salisbury-street,  Middkeis, 
fbr  certain  improvsmsnts  in  pianofortes  sad  other 
similar  finger-keyed  instrumeots.  (Being  a  sofla> 
munication.)    January  1 1 ;  six  montfak 

Alf^d  Augustus  de  Reginald  Holy,  of  No.  II, 
Cannon-row,  Westminster,  and  Joseph  Fmmstt 
Norton,  of  Saint  Mary-le-Strand-plsoe,  Kent-and. 
Surrey,  wine-merehant,  for  oertam  impravMneata 
in  bottles  or  vessels  for  containing  liquids,  aai  ia 
the  mode  of  and  machinery  or  apparatas  for  mnyg 
and  stopping  the  same.    Jaauaiy  1 1 ;  sU  moaths. 

Gardner  Stow,  late  of  Klng-etreet,  Cheeaside, 
but  now  of  New  York,  gentleman,  forimpvevesasnta 
in  spparatus  fbr  propelling  ships  and  other  vesoskb 
January  11 ;  six  months. 

Wmiam  Thoroid,  of  Norwich,  sogioesr,  forim^ 
proveoiento  in  turn-tahles.  January  1 3 ;  six  a 
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Robert  WUmd,  M.A.,  Greenock,  for  improre- 
ments  in  ceetahi  kinds  ef  rotatoty  oAfliiee  worked 
IV  ttena  or  otbor  eteitU  fluide,  pMiof  wMrk  fm- 
proremento  are.  ^pvlleektia  to  loUtvy  angiace 
worked  by  water,  or  by  the  wind ;  also,  an  Improve- 
ment in  safH^talves  fiic  staan  boUaca.  iaanary 
13;  six  maiitbs. 

Sydney  Sdwards  MoiM,  of  Ampton-plaee,  Gray's* 
inn-road,  Ibr  improrements  In  tbe  manufketure  of 
plates  Of  surfkces  for  printing  or  embossing,  Janu- 
ary IS;  sixmoBtha. 

BcnlMBln  MltabelU  of  HuntlDi4oiishfM»  f 
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for  Improvements  ia  the  mamiflbctnn  at  vuwuDe* 
Jaaaaiy  IS:  six  mantba. 

Robert  Heath,  of  Heathllald,  ITancbeeCer,  nntlB- 
man,  for  cartaiii  Im^nrramcnts  in  the  matlod  of 
allying  and  working  itletlon  bFa*ses  to  eaglnca 
aud  carriagM  used  upon  raUw^a*    Jaanaiy  IS;  six 


Job  Cutler,  of  SfMrk  Brook,  BlrnlDgkam,  aivil 
engineer,  for  certain  improvements  in  welded  iron 
lipes  or  tobea  to  be  used  as  the  iiues  of  steam 
liters.    January  IS;  six  months. 


a 
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rdiMg  and   oontraeting 


9Dititvti^mtntaS^ 


Ghitta  Pevcka  Company^  FatenteeSy 


r  1,  t«i7. 

THE  GUTTA  PERCHA  COMPANY,  in  request- 
ing  the  attention  of  the  Public  to  the  accompa- 
nying Taitimonials,  have  great  pleasure  InsUting 
that  the  steadily  Increasing  demand  for  the  Pa- 
TsiiT  GuTXA.  PBacHA  DBiTiHe  Bjuins  justiiies 
the  utmost  confidence  that  they  are  flilly  approved. 
Tbdr  durabilitv  and  strength,  permanent  con- 
tiactiUtv  and  uni&imity  of  substance— their  insus- 
ceptibility of  injury  firom  contact  with  OHi,  Grease, 
Aeida»  Alkalies,  or  Water,  and  the  IkcQlty  with 
vrliich  tha  single  Jpint  required  can  be  made  in 
Bands  of  an  Indefinite  length,  render  them  superior 
for  almost  all  working  purposes,  and  decidedly  eco- 

Galoshes,  Tubing  of  all  sizes,  Bougies,  Catheters, 
aadotherSURGICALINSTRVMENTS;  MOULD- 
INGS FOR  PICTURE-FRAMES  and  other  deco- 
ntlve  purposes  ;  WHIPS  and  THONGS,  TENNIS, 
aOLF,  and  CRICKET  BALLS,  are  in  a  forward 
state  afmanuiketuxe,  andirHl  be  very  shortly  reedy 
fipr  sale. 

All  orders  fiirwarded  to  the  Cokp amy's  Womxa, 
WH▲mJ^-aoAn,.  Cm-aoAD,  wfilrecelYe  immediate 


Bridgewater  Foundry,  Patrieroft,  near 
Manchester,  Sept.  3, 1847. 
Mrr^n  reply  to  your  inquiry  le^peotfng'  llofir  we 
like  your  Gutta  Percha  Machine  Striq>s  or  Driving 
Belts,  although  we  have  not  had  quite  so  much 
ezperlenee  in  tiie  abov»>Bamed  use  of  Gutta  Percha 
as  we  hope  to  have,  se  far  as  we  have  employed  it. 
It  baa  given  na  general  satls&etion.  The  besntl- 
fUlly  stadaht  and  regular  mamser  in  which  it  raas 
on  the  pulleys,  espeidaUy  on  our  cone  ov  speed  pal- 
leys,  is  a  strong  reeommendatlon  In  its  fhvonr ;  and 
although  we  are  InsUned  to  think  it  does  net  take 
BO  fiMt  a  orip  on  the  pulley  as  lealhee,  yet  there  Is 
•  hold  for  all  general  purpoeaa.    We  shall  c~ 


Hasllngden,  September  4, 1847. 
Dear  Sir,— We  have  now  been  using  the  Gutta 
Pereba  Slrsps  fin  the  last  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  our 
moot  sanguine  expecta^ns ;  and  we  may  add,  that 
soma  of  our  maeblnes  which  required  a  I2-lnch  lea- 
ther stxap»  and  which  slmost  daily  required  to  be 
zepslrad,  we  have  been  tuning  the  same  with  the 
GatU  Percha  Strape  10  inches  only  for  the  above- 
named  pcarfod»  and  now  find  them  as  good  as  the 


day  they  were  first  applied. 

Wa  remain,  yours  reij 


ipeetftallr, 
W.  ft  R.  TURNER. 
To  S.  Statham,  Esq.,  Gutta  Percha  Company. 

Atlas  Works,  Manchester,  Sept.  1,  1847. 
BIr,— In  reply  te  vow  Inquiry  aa  to  tha  result  of 
cur  ezpedenoe  with  the  Gutta  Percha  Straps,  we 
have  great  pleasure  in  stating  that  the  advantages 
they  possess  are  ao  very  maidbst  as  to  Induee  us  to 
i^pty  them  In  dmost  every  Instance  where  new 

Bamnal  Statham,  Esq.,  Gutta  Percha  Company. 


tinne  to  use  it  and  to  give  it  our  best  attention,  so 
as  to  learn  how  to  employ  to  beet  advantage  the 
many  exeellent  qualities  it  possesses  over  the  osdl- 
nary  leather  belts. 

NASMYTH,  GASKXLL,  ft  Ca 
8.  Statham,  Esq.,  Gutta  Pereha  Works,  Londm. 

Manchester,  18th  June,  1847. 
Dear  Sir, — We  beg  to  Inform  you  that  we  have 
now  had  the  patent  Gutta  Perclia  Bands  or  Straps 
In  use  fbr  more  than  six  months.  For  tube  frames 
we  consider  them  very  much  superior  to  anything 
we  have  tried  before.  They  also  do  very  well  as 
open  straps  for  mules,  throstles,  looms,  ftc. 
We  are,  Sir,  yours  respectftiUy, 

THOS.  DODGSHON  ft  NEPHEWS. 
Mr.  Samuel  Statham,  Gutta  Percha  Company. 
Wellington  MiUs,  Stockport, 
4th  September,  1847. 
Gentleman,— We  have  much  pleaaure  in  bearing 
OUT  teetimony  to  the  valuable  qualities  of  the  Gutta 
Percha  fbr  driving  bands.    We  have  fsnnd  Hanswer 
exceedingly  well  in  most  cases  where  we  have  tried 
it,  and  we  think  It  has  only  to  be  made  known  to 
siUi 


ganai 

We  are.  Gentleman,  yours  obediently,  ** 

HOLE.  L1N6ARD.  ft  CRUTTENDEN. 
Tothe  Gutta  Percha  Company,  City-road,  Loadan. 
Tottlngton  Ball,  near  Bury,  Laacashlrek- 
September  3, 1847. 
Dear  Sir.—Toni  letter  of  the  Slst  August  is  to 
hand,  and  In  anawer  respecting  the  use  of  your 
Gutta  Percha  Bands,  I  cannot  give  you  a  better 
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proof  of  our  ftpproval  of  them  in  preference  to  lea- 
ther fttraps,  tlun  having  giTen  an  order  for  another 
to  your  partner,  yetterdaj,  to  be  in  readlneM  In  case 
of  accident.  Thcj  are  decidedly  preferable  to  the 
old  straps ;  and  we  can  reoommend  them  with  the 
greatest  confidence  to  any  person  for  Driving  Straps. 
For  HALL  &  GORTON.  THOMAS  GORTON. 

8.  Statham,  £sq.,  Gutta  Percha  Company. 

Brewery,  16th  September,  1847. 

Gentlemen,— We  have  mueh  pleasure  in  repeat* 
inf  our  testimony  to  the  very  great  improvement 
eilbctedby  the  use  of  Machinery  Bands  made  of 
your  material  instead  of  leather :  the  stoppage  of 
parts  of  our  works,  through  the  failing  of  the  lea* 
ther  straps,  used  to  be  of  daily  occuirenoe,  causing 
great  inconvenience  and  expense.  With  this  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advantage  of  using 
your  material  is  surprising,  as  regards  economy  and 
saving  of  trouble.  We  confidently  recommend  it 
to  machinists  and  Victories  for  general  adoption. 
TRUMAN,  HANBURY,  BUXTON,  k  CO. 

To  the  Gutta  Percha  Company. 

Patent  Outta  Percha  Soles  for 
Boots  and  Shoes. 

The  capabOities  of  the  GUTTA  PERCHA  SOLES 
FOR  BOOTS  AND  SHOES  having  been  esten- 
aively  and  satisfactorily  tested,  we  can  unhesitat- 
ingly recommend  the  material  prepared  for  the  pctr- 
pose,  its  merit  haYin/  been  acknowledged  by  all 
who  have  worn  it.  Ini'eed,  experience  has  proved 
that  Gutta  Percha  Soles  wear  twice  aa  long  as  lea- 
ther, with  gnat  additional  jpersonal  comfort,  and 
they  remain  perfectly  impervious  to  wet  until  quite 
worn  through. 


What  to  Bat.  Drink^  and 


ADYERTMBUENTS. 


Aroid. 


Sound  digestion!  What  a  boon;  but  what  a 
rarity !  All  the  wealth  in  the  world  cannot  buy  it, 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
nights  1 — How  refreshing  Is  a  good  night's  rest,  and 
hew  few  obtain  it !  How  fearfUl  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves !  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  offmore 
fire  than  water  quenches.  Reader,  if  you  value  the 
desiderata  of  good  health  in  the  day,  and  tranquil 
npoae  at  nighu,  together  with  mental  serenity  at 
all  times,  or  should  lack  flrmnees  of  nerve  or  pur- 
pose, or  8ufi!br  from  the  sorrows  of  an  afflicted  body 
seek  how  to  obtain  the  former,  and  remove  the 
latter,  in  DR.  CULVERWELL'S  little  Memoirs, 
called  "HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DRINK,  and  AVOID;"  and  its  Companion^ 
"HOW  to  be  HAPPY"  (the  price  is  but  Is.  each, 
if  by  post.  Is.  6d.  In  stamiw.)  They  recommend  no 
ncstrum,  pill,  or  balm,  but  render  every  possessor 
ma&ter  or  mistr.ss  of  his  or  her  own  case.  They 
tell  home  truths,  and  deUil  focts  that  may  astound, 
but  which  are  worthy  of  recognition,  and  they  fur- 
thermore unmystify  the  laws  of  life,  healti^,  and 
happiness;  that  huw  to  live  happily  and  content- 
edly, is  rendered  clear  and  open  to  the  humblest 
intelligence.  To  be  had  of  Sherwood,  SS,  Pater- 
noster-row; Carvalho,  147,  Fleet-street;  Mann,  39, 
Com  hill;  Nelson,  4  j  7,  West  Strand,  and  all  book- 
sellers ;  or  direct  firom  the  Author,  10,  Argyll-place, 
Regent  street ;  who  can  be  personally  confened 
with  daily  till  four,  and  in  the  evening  till  nine. 

Scientific  Book-Reading 
Society. 

PERSONS  disposed  to  co-operate  in  the  formation 
''-  of  a  Book  Society  for  the  early  perusal  of  all  New 
Works  connected  with  the  ArU  and  Sciences,  and 
of  all  the  Standard  Scientific  Journals,  both  home 
and  foreign,  are  requected  to  transmit  their  names 
Md  iddmscs  to  Mr.  Bysrley,  100,  Fleetf  tieet 
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Gas.— Caution*    .  ^   ^ 

HE  only  perfect  Gas  Burner  in  the  world,  ia  tho 
Nationai  Eeonomie,  which  giret  a  frenter 
amount  of  light  with  a  given  quantity  of  gas  than 
any  other.  The  extraordinary  success  of  the  above 
burner  has  induced  certain  unprincipled  parties  to 
introduce  firaudulent  imitations,  under  the  name  of 
Patent  or  Registered  Burners.  Gas  Companlea  and 
the  Public  are  respectfully  cautioned  not  to  purduwe 
these  spurious  articles ;  and  the  Proprietors  of  tho 
National  Economic  Burner  hereby  give  notlee  of 
their  intention  to  prosecute  all  cases  of  infHnge- 
roent  of  their  invention.  The  Burner  may  be  seen 
in  operation,  and  can  be  tested  by  an  experimental 
meter,  at  Paul  and  Co.'s,  Oas  Engineers,  IS,  Lea- 
ther-lane. Hulbom.  A  description,  with  diagram 
and  testfanottials,  forwarded  firee  on  supplication. 
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jowbtt's  patsnt  watkb  tblbobaph. 


[Pattnt  dated  Jaaiwry  23, 1847. 

■    Whilb  the  publio  aie  so  oeenpied,  as 
at  present,  with  the  wonderful  perfonn- 
ances  of  the  electric  telegraph,  and  with 
the  ▼8Bt  change  in  all  our  social  relations, 
which  seems  very  surely  destined  to  fol- 
low in  its  train,  it  is  hardly  to  be  ex- 
pected that  it  should  give  a  ready  ear  to 
any  scheme  of  telegraphic  correspond- 
ence of  avowedly  humbler  pretensions. 
Yet  it  would  not  perhaps  be  unwise  in 
the  said  '*  public**  were  they  to  be  some- 
what less  exclusive  in  their  devotion — 
less  transcendental  in  their  anticipations. 
However  desirable  it  may  be,  to  have  the 
power  of  communicating  in  an  instant, 
with  the  remotest  comers  of  the  king- 
dom, it  may  not  be  equally  so  for  all 
purposes  and  under  all  circumstances. 
As  our  horses  need  not  all  be  racers,  so 
neither  may  it  be  needful  to  have  all  our 
telemphs  working  at  the  rate  of  a  thou- 
sand characters  a  minute.*    Extraordi- 
nary speed  may  in  the  machine,  as  well 
as  in  the  animal,  cost  more  Uian  the 
thing  is  in  a  majority  of  cases  worth ; 
and  it  may  therefore  be  a  matter  very 
fit  for  inquiry  whether  a  lesser  degree  of 
speed  cannot  be  obtained  at  so  cheap  a 
rate  (if  not  by  the  aid  of  electricity  by 
some  other  agency)  as  to  come  within  the 
scope  of  the  wants  and  means  of  every 
one.    We  put  here  in  a  hypothetical  way 
what  Mr.  Jowett,  with  the  enthusiastic 
confidence  common  to  inventors,  insists 
upon  as  being  a  matter  of  no  doubt  at 
all.     He  presents  his  plan  of  a  water 
telegraph  to  the  public,  as  costing  a  great 
deal    less,    not  only  to  fit  up,    main- 
tain, and  work,  than  the  electric  tele- 
graph, but  ofiering  as  high  a  degree  of 
speed  as  most  persons  will  care  to  ac- 
complish.    Indeed,    he  can  hardly  be 
said  to  admit  the  velocity  of  the  electric 
current,  to  be  at  all  superior  to  that  with 
which   his   column   of  water   can   be 
actuated  from  end  to  end.    For  though 
we  have  inferred  as  much  from  the  fact 
of  his  putting  the  '* economy"  of  his 
plan  in  the  foreground  of  his  picture  of 
its  advantages,  we  cannot   in  truth  fix 
bim  with  any  such  admission  in  exprefs 
terms.     He  has  proved  experimentally, 
at  Derby,  that  a  message  may  be  con- 
'  ■  'I 

*  Thb  is  what  Mr.  Bain  proposes  to  do,  and 
whielk  his  privaU  ezMximents  fally  justify  us  in 
Mktieipating  hs  will  in  s  month  or  two  sctoslly 
accomplish.  * 
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veyed  by  his  water  telegraph,  for  a  dis- 
tance of  about  two  miles,  in  an  almost 
unappreciabie  apace  of  time;  and  he 
concludes  from  this,  that  making  every 
required  allowance  for  friction,  it  cannot 
make  a  difference  of  more  than  a  minute 
or  so  whether  the  distance  is  two  miles, 
or  two  hundred,  or  two  thousand.  For 
our  own  parts  we  should  say  that  if 
the  distance  to  which  intelligence  can 
be  conveyed  by  this  water  telegraph 
in  *'  the  unappreciabie  space  of  time" 
can  be  but  extended  to  ten  or  a  dozen 
miles,  it  will  not  only  prove  a  powerful 
rival  to  the  electric,  but  may  perchance 
even  exceed  it  in  general  usefulness. 

In  figs.  1  and  2  of  the  accompanying 
engravings  an  exemplification  is  given  of 
the  application  of  this  telegraph  to  the 
communicating  of  intelligence  between 
any  two  of  three  difi^erent  stations,  from 
which  the  manner  of  applying  it  to  any 
number  of  stations  whatever  may  be 
readily  deduced. 

No.  1,  No.  2,  and  No.  3,  are  the  three 
stations;  AS  A',  and  A*,  are  three  dial 
plates,  upon  each  of  which  are  marked 
in  two  concentric  circles  two  sets  of  the 
varioas  letters  of  the  alphabet,  or  of  any 
other  agreed-upon  system  of  signs  or  sym- 
bols, but  in  an  inverse  order ;  that  is  to  say, 
for  example,  if  the  letters  A  to  Z  in  the 
larger  circle  read  from  right  to  left,  then 
the  saqie  letters  in  the  smaller  circle  moat 
read  from  left  to  right,  or  vice  vend, 
fiS  B*,  B*,are  small  meUl  cylinders  placed 
at  the  back  of  the  plates,  A',  A»,  and  A», 
within  whicih  there  are  accurately  fitted  the 
pistons,  CS  C^,  and  C*,  the  rods  of  which 
D^  D',  D",  have  each  at  top  a  fine  toothed 
rack  cnt  upon  one  side,  which  gears  into  a 
small  pinion,  B,  fixed  to  the  spindle,  F,  to 
which  an  index-hand,  6,  is  affixed ;  L,  L, 
L,  are  balance  weights.  H  is  a  pipe  which 
connects  the  three  cylinders,  BS  B*,  and 
B",  together,  and  may  be  carried  in  any 
direction  required,  as  horizontaly^obliqne,  or 
vertical,  or  under,  or  over,  or  around  any 
obstructing  object.  This  pipe  ii  to  be  filled 
with  ^ater  or  any  other  snitable  finid. 
The  first  of  the  cylinders,  BSis  filled  with 
the  fluid  employed,  until  its  piston,  C*, 
when  resting  npon  the  surface  of  the  fluid, 
stands  at  the  greatest  limit  of  its  range  in 
an  upward  direction.  The  other  cyUnders, 
B*,  B*,  are  only  fiUed  till  the  fluid  presses 
upon  their  respective  pistons,  when  at  tje 
lowest  limit  of  their  range.  The  mode  of 
operation  is  as  follows :  Supposing  that  it  is 
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wished  to  convpy  intelligence  from  the  sta* 
tion  No.  1  to  the  station  No.  3,  the  oom- 
municator  of  the  meiaage  at  No.  1  first  calls 
the  attention  of  the  attendants  upon  the  two 
other  iastraments  bj  depressing  the  piston, 
C^f  whiok  pressing  upon  the  surface  of  the 
fluid  oontatned  in  the  pipe,  H,  causes  the 
fluid  to  rise  immediately  in  the  other  two 
cylindera  of  the  line,  and  consequently  to 
produce  corresponding  morements  of  the 
pistons  in  the  different  cylinders,  which 
iBOTements  again  cause  each  a  bell  to  ring, 
by  means  of  the  arrangements  which  ace 
represented  separately  in  fig.  2.  A,  is  the 
back  of  the  dial-plate ;  F,  the  index-hand 
spindle  ;  and  Ethe  pinion,  before  described, 
as  being  fixed  upon  that  spindle.  E^  is  a 
second  pinion,  the  axis  of  which  is  fixed  into 
a  sliding.piece,  K,  so  that  this  pinion,  E', 
may  be  allowed  to  slide  forward  until  it 
comes  into  gear  with  the  pinion,  E,  or  be 
removed  therefrom  at  pleasure.  6  6  is  a 
slot  in  the  pinion,  E^,  through  which  there 
is  passed  a  stop-pin,  c,  which  terminates  in, 
and  is  fixed  into  the  fliding  piece,  K, 
whereby  the  extent  of  the  rerolution  of  the 
pinions,  E  and  £",  and  the  range  of  the 
movement  of  the  piston,  are  determined. 

For  the  sake  of  further  illustrating  the 
manner  in  which  this  part  of  the  invention 
is  performed,  let  it  be  supposed  that  there 
are  twelve  stations  instead  of  three  upon 
the  line  of  telegraphic  communication  ;  and 
further,  that  all  the  pistons,  C,  of  the 
instruments,  excepting  that  of  the  instru- 
ment placed  at  No.  1  station,  are  at  the 
bottom  of  their  respective  cylinders;  and 
liirther,  that  the  pinion,  £,  and  E',  are  put 
into  gear  with  each  other.  If,  then,  the  per- 
son in  attendance  at  No.  1  station  should 
now  wish  to  communicate  with  No.  7,  he 
depresses  the  piston  of  this  apparatus,  which 
is  the  only  one  of  the  whole  set  which,  as 
before  stated,  is  at  the  top  of  its  cylinder, 
and  causes  it  to  descend  through  11  inches, 
which  makes  the  pistons  of  all  the  other 
eleven  to  rise  just  1  inch  each,  which  dis- 
tance is  the  exact  limit  allowed  to  them  to 
move  by  the  stop-pin,  c.  But  the  turning 
of  the  pinion,  E*,  causes  the  hammer,  L, 
which  is  attached  to  it,  to  come  in  contact 
with  the  bell,  M,  and  thereby  to  give  warn- 
ing to  the  whole  of  the  other  eleven  stations. 
Now,  by  again  raising  up  the  piston  at  No.  I 
itatioB  to  the  top.  of  its  cylinder,  another 
stroke  is  produced  at  all  the  other  stations 
by  the  depression  of  the  pistons  and  the 
reverse  action  of  the  hammer,  L,  upon  the 
other  fide  of  the  bell.  A  repetition  of  the 
same  prooesais  continued  until  seven  strokes 
have  been  given,  which  indicates  that  sUtion, 
No.  7,  is  to  be  communicated  with.  When  a 
ConminiiaiQoi)  is  desired  to  be  transmitted 


from  any  of  the  other  stations,  excepting 
No.  1,  then  ^he  attendant  at  that  station 
first  slides  back  the  piece«  K,  which  admits 
of  his  raising  the  cylinder  piston  to  its  highest 
point,  which  again  causes  the  piston  of  No.  1 
station  to  descend  to  the  bottom  of  the  cy- 
linder and  give  warning  there  by  the  ringing 
of  the  bell  (it  being  the  only  one  la  llie 
whole  set  which  is  capable  of  btittg  seted 
upon,  as  all  the  others  are  at  te  bsitom  of 
their  respective  cylhuders}.  Hie  attendant 
at  No.  1  station  now  puts  the  pinions,  E,siid 
£*,  of  his  instrument  into  gear,  upon  wlueh 
the  instrument,  at  the  station  from  which  it 
is  desired  to  transmit  intelligence,  will  be 
in  the  same  position  as  has  just  been  de- 
scribed  in  reference  to  ^tion,  No.  I,  pre- 
vious to  commencing  intercourse  with  the 
station.  No.  7.  The  attendants  being  thus 
apprised  of  each  other's  readiness,  the  com- 
munication of  intelligence  is  proceeded  with 
in  the  following  manner :  The  pistons  of 
all  the  other  instruments,  excepting  those 
of  the  two  stations,  between  which  the  com- 
munication is  to  be  transmitted,  are  pressed 
down  to  their  lowest  position  in  their  re- 
spective cylinders,  and  kept  in  that  situation 
by  means  of  a  catch  which  is  fixed  to  the 
back  of  the  dial-plate.  The  person  4nuis- 
mitting  the  intelligence  now  brings  tlie 
index- hand  successively  to  such  of  the  let- 
ters, or  signs,  on  the  dial  plate  before  him 
as  are  requisite  to  express  the  message  or 
intelligence  desired  to  be  transmitted  (tins 
he  accomplishes  by  means  of  a  crank  han- 
dle, which  is  slipped  upon  the  end  of  the 
spindle,  F).  Whatever  may  be  the  letter, 
or  sign,  to  which  he  thus  brings  the  index 
hand  on  the  inner  circle  of  his  dial  plate, 
the  index  hand  of  the  recipient  instrument 
will  point  to  the  sasM  letter,  or  sign,  upon 
the  outer  circle  of  letters,  or  signs,  upon  the 
dial  plate  of  that  instrument.  By  referring 
to  fig.  1,  it  will  be  seen  that  the  index  hand 
of  No.  1  is  at  A,  upon  the  inner  oirele,  and 
that  of  No.  3  at  A,  upon  the  outer  circle. 
Should  the  communication  be  between  any 
two  contiguous  stations,  sueh  u  No.  2  and 
Nor  3,  then  the  stop-cocks,  a  «,  may  Iw 
used  to  shut  off  all  communication  with  the 
other  stations.  The  index  hand  may  be 
made  after  the  manner  of  a  tdesoope,  so  as 
to  be  lengthened  or  shottenad  at  piesfue, 
and  thus  applied  to  either  of  the  circles  or 
the  dial  plates. 

Fig.  3  represenu  an  elevation  of  part 
of  another  Ime  of  telegraphic  appumtus, 
which  difiTecs  from  that  Just  deseribed  in 
havinff  two  lines  of  pqw  instead  of  one, 
wHereDT  the  flcdd  eoatained  in  the  ona  Use 
of  pipe  is  made  to  act  above  the  platooa  in 
the  cylinders  at  the  difl^rent  stations; 
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Md  the  fluid  which  ie  contaioed  Id 
die  other  line  is  made  to  act  below 
thoee  pntoos.  The  index  is  ^Iso  put  in  a 
line  parallel  with  the  piston  rod  of  the 
different  cylinders,  which  greatlj  simpli- 
fies the  apparatus. 

Pig.  4  is  an  elevation  of  a  single  appa- 
ratus, on  the  plan  of  that  last  mentioned, 
adapted  to  the  end  of  a  line  of  telegra- 
phic oommunieation. 

Jit  is  the  cylinder ;  B,  the  piston  ;  C,  the 
piston  rod ;  D,  a  stoffiog  box,  to  prevent  the 
«icape  of  water ;  B,  the  index  hand ;  P»F», 


index  plates  ;  G,  (fig.  5,)  a  lever  handle,  by 
which  the  attenddnt  raises  or  presses  down 
the  piston  to  the  desired  spot ;  this  handle 
is  joined  at  H  to  the  piston  rod,  G,  by  two 
connecting  links,  H'H' ;  and  at  H«  it  is 
jointed  to  some  fixed  point  as  a  folomm. 
lU',  are  the  two  water  pipes,  the  one 
entering  at  the  bottom  of  \he  cylinder,  the 
other  at  the  top.    K^K*,  are  stop  cocks. 

Fig.  6  shows  the  war  in  which  an 
apparatus  at  an  intermediate  station  may 
be  attached  to  the  pipes  I>P. 

The  manner  of  calling  the  attention  of  the 


.  Kg.  7. 


tttendsnts  on  the  different  instnimente  in 
the  ftrst  instsnee,  may  be  accomplished  by 
aa  adaptation  of  the  machinery  and  beli, 
which  have  been  slready  described  as  applied 
for  this  purpose  to  the  tel^;raphic  apparatns 
represented  fai  figs.  1  and  2.  The  station  at- 
tendants being  apprised  of  the  intention  to 
oommnnicata  faitalligenoe,  mnst  all  (exceptmg 
the  two  between  which  the  communication 
is  to  be  nudtttained)  shut  the  stop  cocks,  K^ 
K*.  Then  every  motion  of  the  piston  that  is 


made  by  the  cooamnnicitor  at  the  one  sta- 
tion will  be  followed  by  a  corresponding 
movement  of  the  piston  at  the  otiier  or  reci- 
pient stetion,  so  that,  whatever  letter  the 
index  hsnd  may  be  bronght  opposite  to  upon 
the  right  hand  index  of  the  one  instniment, 
will  be  pointed  to  by  the  ind^  hand  upon 
the  left  hand  index  of  the  other  instrument. 
As  it  is  necessary  that  the  attendants  at 
those  stotions  which  are  not  actually  en- 
gaged in  transmitting  or  receifing  the  intel- 


Digitized  by 


Google 


78 


INTELLECTUAL    PftOPERTT^.— RADICAL 


ligence  thould  know  when  the  commnnication 
which  has  been  going  on  has  been  completed, 
<o  that  they  may  not  pnt  their  apparatus 
again  in  connection  with  the  pipes,  P  and  I^,  * 
before  that  is  done,  and  so  derange  the  pro- 
per action  of  the  recipient  instrnment,  there 
is  fixed  at  the  side  of  one  of  the  pipes,  P,  a 
small,  upright  glass  tube,  N,  which  is  open 
at  its  lower  end  to  the  tube  upon  which  it  is 
fixed,  but  closed  at  top.  The  water  con. 
tained  in  the  pipe,  V,  rises  a  short  distance 
within  the  glass  tube,  N,  at  erery  movement 
of  the  water  in  the  tubes,  I^P,  which  neces- 
iarily  takes  place  in  bringing  the  pistons  to 
the  various  letters  or  signs  upon  the  index, 
and  thus  produces  a  pulsatipn  or  rise  of  the 
surface  of  the  water  in  the  glass  tube,  occa- 
sioned by  a  slight  compression  of  the  air  in 
the  upper  portion  of  it.  When  this  ceases, 
then  the  attendants  at  the  Tarioos  stations 
know  that  they  may  open  the  communication 
between  the  water  pipes,  I*I»,  and  their 
respective  apparatus,  and  so  be  in  readiness 
for  any  renewed  call  upon  their  use. 

Another  arrangement  of  apparatus  to 
be  used  at  intermediate  stations  of  a  line 
of  telegraphic  communication  such  as 
that  last  hereinbefore  described,  is  repre-. 
aented  in  fig.  7. 

A^A',  are  a  pair  of  cylinders  similar  to 
those  represented  and  described  in  reference 
to  fig.  4 :  B'B'  and  B»B»,  are  pipes  con- 
tsining  the  fluid,  through  the  agency  of  which 
the  transmission  of  intelligence  is  main- 
tained, of  which  pipes  those  marked  B^B^ 
connect  the  cylinder,  A^,  of  this  apparatus 
with  the  apparatus  at  the  next  station,  which 
may  be  situated  at  the  left  hand  side ;  and 
those  marked  B^B^  connect  the  cylinder, 
A',  with  the  apparatus,  which  is  similarly 
placed  on  the  right  of  it.  C^C^  are  the 
piston  rods,  which  are  connected  to  an  oscil- 
lating beam  or  lever,  D,  by  the  parallel 
movements,  E^E^  and  E'E'.  F^P>,  are 
index  plates,  the  letters  or  symbols  on  the 
one  being  in  the  inverse  order  to  those  on 
the  other.  'Whatever  motion  may  be  com- 
municated to  the  piston  in  the  cylinder,  A^, 
by  the  action  of  the  fluid  contained  in  the 
line  of  pipe,  BS  with  which  it  is  immediately 
connected,  it  will  be  transmftted,  through 
the  intervention  of  the  piston  rod,  CS  the 
beam,  D,  and  parallel  motions,  E^S»,  to 
the  piston  rod,  C,  which  will  then  in  iU 
turn  press  upon  the  fluid  contained  in  the 
line  of  pipe,  B' ;  the  movement  of  which 
last  fiaid  will  actuate  the  apparatus  at  the 
next  station  in  the  order  of  oommnnication, 
and  so  on  through  any  number  of  stations 
or  apparatus,  the  signals  being  conveyed  as 
it  were  by  a  succession  of  steps  or  bounds 
irom  the  one  end  of  the  lue  to  the  other. 
Any  one  of  the  two  index  plates  represented 


in -fig.  6  may  be  used,  u  whatever  letttt  ia 
pointed  to  upon  the  one  by  the  Index  hand, 
a^,  will  be  marked  out  by  the  other  index 
hand,  a*,  upon  the  opposite  plate*  It  is, 
however,  proper  that  both  should,  be  retained 
upon  the  instrument,  beeause  if  it  should  be 
found  desirable  to  intercept  the  subject- 
matter  of  a  i;ommunication  at  any  particular 
point,  and  prevent  it  from  being  transmitted 
further  in  any  one  direction;  all  that  would 
then  be  neceasary  to  be  done,  would  be  to 
disconnect  one  of  the  piston  rods,  C^  or  C*, 
from  the  link  of  the  parallel  motion  to  which 
it  is  attached. 


INTBLLKCTVAL    PaOPBATY.  — RADICAL   RB- 
FORM  OF  THB  BBL6IAK  PATBNT  LAWS.* 

A  question  is  now  agitaUng  in  Belgiumt 
which,  from  its  nature,  is  doubly  inter- 
esting to  our  own  country :  firstly,  from 
the  position  and  legal  protection  with 
which  it  is  sought  to  guarantee  the  rights 
of  intellectual  property ;  secondly,  from 
the  endeavours  made  hy  a  rival  manufac- 
turing nation  to  attract  amongst  xhem,  by 
a  more  favourable  system  of  patent  laws, 
the  inventors  of  all  countries,  and  thereby 
induce  them  to  identify  their  interests 
with  its  own — ^a  nation  which  possesses 
nearly  as  great  natural  resources  as  our- 
selves, (^me  even  in  a  more  eminent 
degree)  such  as  cheap  and  easy  transit, 
abundance  of  coal  and  iron,  and  which 
already  successfully  competes  with  us  in 
some  of  ouc  staple  manufactures. 

The  rights  of  intellectual  property, 
though,  generally  speaking,  plaoea  on  a 
better  footing  in  JBngland  uan  elsewhere, 
are  still  not  so  well  understood  and  ap- 
preciated amongst  us  as  to  be  efficiently 
protected  in  all  their  relations.  While 
the  law— -sometimes  facetiously  called  the 
"perfection  of  human  reason" — shows 
no  want  of  care  or  anxiety  to  vindicate 
the  position  of  other  descriptions  of  pro- 
perty, and  to  hedge  in  its  rights  with  all 
imaginable  precautions  and  defences,  it 
awards  to  no  sort  of  intellectual  property 
more  than  a  very  limited  degree  of  pro- 
tection, and  muEes  distinotiooa  in  Uiia 
respect  between  one  kind  of  ioteUecUial 
property  and  another,  which  have  no 
roundation  but  in  mere  prejudiee  and 
caprice.  And  yet  the  right  and  title  of 
every  man  to  the  fruits  of  his  mental 
labour— to  whatever  purpose  of  useful- 
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flesB  that  labour  may  be  applied— are 
no  less  valid  and  undoubted,  than  those 
\i-hich  he  fXMsesses  to  the  produce  of  his 
physical  toil. 

The  possessor  of  a  landed  estate, 
his  heirs  and  successors,  are  secured 
by  rigorous  laws  in  the  undisturbed 
and  perpetual  enjoyment  thereof.  But 
the  possessor  of  an  idea  which  may 
be  pregnant  with  results  calculated  to 
double  the  value  of  all  the  landed  pro- 
perty in  the  countryi  is  left  without  any 
protection  for  it  whatever  {  unless,  indeed, 
be  choose  to  purchase  from  Government, 
at  a  high  price,  the  privilege  of  Mj'oyin^ 
Ai>  own  for  a  few  short  years. 

A  person  who  devotes  any  portion  of 
his  time  to  the  production  of  a  literary 
work,  can  with  us  secure  the  copyright 
of  it  to  himself  and  his  family  for  forty- 
four  years  certain,  on  payment  of  Hve  shil- 
lings ;  but  another  person  who  devotes  an 
equal  portion  of  time,  and  very  possibly 
a  much  higher  degree  of  talent,  to  in- 
venting and  perfecting  a  useful  machine, 
can  only  secure  to  himself  a  legal  right 
to  it  for  fourteen  years  at  an  expense 
of  £450  and  upwards.  How  can  such 
anomalies  be  possibly  justified  ? 
-  The  literary  and  scientific  men  of 
•France   have    unanimously  pronounced 

,  themselves  in  favour  of  the  cause  of 
equal  intellectual  rights.  **  A  noble 
cause,"  writes  Victor  Cousin,  "is  that 
of  the  vindication  of  inventive,  ar- 
tistic, and  literary  property,  which  ap- 
pears to  me  infinitely  more  rational  and 
respectable  than  territorial  property  of 
any  description.  In  most  cases  tne  latter 
comes  by  descent  or  chance,  while  the 
former  is  strictly  personal.  Artists,  au- 
thors, and  manufacturers  come  in  the 
order  of  civilization  after  warriors,  in  the 
same  way  aa  despotism  precedes  liberty.'' 
It  is,  however,  in  Belgium  that  this 
question  has  taken  the  most  practical 
form,  and  met  wi&  the  most  decided 
encouragement.  We  believe  that  this  is 
doe  in  a  great  measure  to  the  able  and 

,  energetic  agitation  of  Monsieur  Jobard, 
whose  labours  fbr  the  last  quarter  of  a 
century  to  increase  and  develop  the  ma- 
nufactures of  Belgium,  and  to  advance 
the  interests  of  inventors  of  all  countries, 
have  gained  for  him  not  only  the  uni- 

.  versal  esteem  of  his  fellow  countrymen, 
but  almost  an  European  repqtation.  In 
the  course  of  last  year,  the  Belgian 
Oovemment  requested  him  to  draw  up  a 


bill  C^profet  A  lot")  for  the  reform  of 
the  Belgian  patent  laws  ;  and  to  answer 
a  series  of  questions  proposed  by  the 
MiNisTBB  of  the  Interior  in  relation  to 
them.  And  having  done  so,  M.  Jobard 
was  authorized  by  an  official  order  of 
June  24th,  1847,  to  publish  his  draft  of 
the  bill  prior  to  its  being  submitted  to 
the  Chambers.  With  a  copy  of  this  docu- 
ment we  have  been  obligingly  favouied 
by  the  author,  and  we  now  propose  to 
lay  some  aooount  of  it  before  our  readers. 
The  Bill  proposes  to  establish  three  daasea 
of  patents: — 1.  Patents  for  inventions. 
2.  For  improvements:  and  3.  For  im- 
ported inventions  or  improvements.  The 
privileges  and  conditions  attached  to  efteB 
are  as  follow  : 

1.  In  the  case  of  patents  for  inventSoM 
and  improvementa,  the  inventor,  whether 
Belgian  or  fordgn,  is  entitled  to  the  pio- 
perty  of  his  invention  dariag  the  teron  of 
99  years,,  on  the  conditions  hereafter  named. 

2.  The  patentee  is  to  have  the  monopoly 
-of  manofactaring  during  99  years,  and  of 

selling  during  15  years,  the  patented  arti- 
cles I  and,  eonseqoently,  is  to  be  entitled 
.to  seise,  in  workshops,  shops,  and  pnbHe 
places,  any  artidee  not  manvfectured  by 
him,  having  his  trade-mark,  which  infringe 
his  patent ;  but  not  the  right  to  seise  sndi 
articles  when  employed  for  the  private  use 
of  indiridnals  who  are  not  mannliBctnrers* 

3.  The  inventor,  who  has  obtained  a  fo- 
reign patent  for  an  invention  or-improve- 
ment,  or  his  licensee,  shall  idone  be  per* 
nitted  to  obtain  a  patent  for  the  same  snb- 
Jeot,  la  Belginm,  during  the  twelve  raonthl 
following, 

4.  The  patentee  to  be  allowed  to  take  as 
many  certificates  of  improvements  ia  and 
additions  to  his  invention  as  he  may  desirs, 
on  payment  of  10  francs  for  each  oertiil- 
cate. 

5.  The  patentee  or  his  lioenaee  te  be 
idone  permitted  to  deposit  memoranda  of 
improvementa,  or  additions  to  his  original 
invention,  during  the  two  years  following 
the  date  of  the  original  patent. 

6.  Mere  ornaments,  change  of  fSiNrm  or 
of  soale,  change  or  displacement  of  parts, 
are  not  considered  inventions,  unless  fresh 
results  are  thereby  prodnsed. 

*  *  *  « 

8.  Every  application  for  a  patent  is  to  be 
published  in  a  speoial  gaaette,  at  the  eapeuse 
of  the  applicant  t  the  eost  not  to  be  less 
than  25  franca  per  page  of  letter-press,  nor 
more  than  50  francs  for  each  quarto  sise 
engraving.  Each  patentee  is  to  be  fur- 
nished with  60  eopies  of  his  description  t  ope 
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of  which,  when  signed  and  lealed  by  the 
Mm itTBB  of  the  Intbrior,  to  senre  iutead 
of  the  pffieiAl  document  (letters  petent).  This 
gssette,  pnbUidied  under  the  dtrectfon  of 
the  minister  of  the  interior,  is  to  appear 
periodlMy,  and  be  distributed  to  the 
|;OTeraors  and  commissioners  of  districts 
uid  ehembers  of  oommeree ;  also  to  the 
tiufsomasters  of  the  principal  provincial 
towns,  where  it  may  be  referred  to  by  all 


-  9.  Workmen  or  poor  inventors  are  to  be 
exempt  from  the  expenses  of  publication. 

10.  During  four  months  after  publica- 
tion, oppositions  can  be  entered  to  the 
issuing  of  a  patent.  Oppositions  founded 
on  the  fact  of  the  opponent  being  in  pos- 
sesion of  the  working  of  the  method  for 
which  a  patent  is  applied  for,  are  alone  to 
be  received.  The  minister  of  the  interior 
^o  judge  of  the  validity  of  the  opposition, 
and  to  have  the  power  of  referring  the 
dedsion,  if  deemed  necessary,  to  the  law 
courts  for  legalization.  The  patent  not  to 
be  issued  until  four  months  at  the  soonest, 
and  six  months  at  the  latest,  after  the  pub- 
lication of  the  application ;  or,  as  the  case 
may  be,  after  the  withdrawal  of  opposition. 

11.  The  patent,  when  granted  after  the 
falAlment  of  the  formalities  before  de- 
scribed, not  to  be  impeachable  at  law: 
neveithiriess,  anyindiridnal  who  ean  prove 
that  he  manu&ctured  the  patented  article 
before  the  entrv  of  the  first  caveat,  is  to  be 
allowed  to  continue  the  fnt  working  of  the 

-  same. 

'  12.  The  patentee  to  be  obliged  to  stamp 
or  mark  his  name,  followed  by  the  word 
patented  on  the  patented  article  when  such 
proceeding  is  possible ;  or,  when  the  article 
is  such  as  to  render  the  stamping  or  marb. 
ing  impossible,  to  ticket  the  same. 

13.  The  patentee  to  be  obliged  to  work 
his  patent,  in  Belgium,  within  twelve  months 
from  its  being  worked  abroad,  unless  suffi- 
cient reasons  for  not  doing  so  are  submitted 
to  the  minister. 

14.  In  respect  to  patents  of  importation  ; 
any  art  or  manniscture  known,  described, 
and  exercised  abroad,  whether  new  or  old, 
but  which  is  not  worked  in  Belgium,  can 

'  be  protected  by  a  pai0ki  of  imp&rMUm. 
Each  applicant  for  a  patent  of  importa- 
tion to  lodge,  with  his  application,  a  list  of 
the  articles  or  products,  and,  if  possible, 
speeimens  or  plans  thereof,  the  manufocture 

'  of  which  he  undertakes  to  introdnce  into 
the  oountry  within  a  certain  time.  If  the 
minister  deems  the  appHeation  worthy  of 
being  received,  it  is  to  be  published  in  the 
same  form  as  the  patents  of  invention,  and 
during  the  same  time.    The  length  of  time 

'  for  which  the  patent  is  applied  f(tr,  as  well 


88  the  principal  conditions  dienof,  are  also^ 
to  be  published. 

15.  The  patent  of  importation  gives  only 
the  monopoly  of  manufacturing  the  pitaBted 
articles  in  Bel^um ;  but  not  the  right  of 
preventing  the  sale  of  similar  artlelei  menu* 
factured  and  imported  from  abroad. 

16.  Every  patentee  of  an  imported  in« 
Tcntion  to  be  obliged  to  put  his  trade  mark 
upon  the  manufactured  article. 

17.  Any  new  machine,  method,  receipt, 
or  proceeding,  and  all  combinations  of  known 
elements  or  means,  producing  new  effects, 
or  new  industrial  results,  are  capable  of 
being  patented. 

18.  Chemical  compositions,  receipts,  me- 
thods or  inventions  which  may  be  used 
without  detection  by  the  patentee,  and  who 
is,  from  thdr  very  nature,  unable  to  prove 
any  infringement  thereof  and  to  ascertain 
the  amount  of  his  loss,  are  to  remain  a 
secret,  that  is,  without  official  publication^ 
during  fifteen  years. 

19.  No  action  for  infringement  can  be 
brought  until  after  the  patentee  bas  given 
official  notice  to  the  party  so  offending  of 
his  patent  right,  and  then  only  for  infringe- 
ment after  such  notice. 

20.  An  inventor,  if  anzions  to  secure  the 
priority  of  his  invention,  can  do  so  by  de- 
positing with  the  proper  authorities,  under 
the  name  of  eeeeaf,  an  outline  spedftca- 
tion  of  his  invention.  This  deposit,  sealed, 
and  having  the  name  and  address  of  the 
depositor  thereon,  together  with  a  desorip- 
tire  title  of  the  invention,  is  to  remain  under 
cover  for  six  months.  Several  caveats  may 
be  successively  entered  according  to  the  pro- 
gress of  the  invention,  on  payment  of  five 
francs  for  each  caveat;  the  date  of  the 
caveat  to  establish  the  priority  of  the  inven- 
tion. 

21.  The  patentee  to  pay  a  Government 
tax,  which  is  to  commence  with  ten  franca 
for  the  first  year  and  be  increased  by  ten 
francs  each  snccessive  year,  and  further  be 
augmented  every  five  years  by  ten  franca 
additional,  until  it  amounts  to  10,350  franca 
for  the  U9th,  or  last  year  of  the  patent. 

22.  The  sale  or  assignment  of  a  part  or 
whole  of  a  patent,  and  tiie  licenses  to  mana- 
factnre  the  patented  articles,  are  to  be  oom- 
municated  to  the  ministry  by  a  statement, 
signed  by  the  two  contracting  parties,  and 
published  in  the  official  gasette  of  inven* 
tions. 

23.  The  proprietor  of  a  patent  may  be 
obliged  to  surrender  his  patent  right  on 
plea  of  utility,  safety,  or  pubHe  benefit^ 
on  payment  of  a  just  indemnity,  which  is  to 
be  paid  in  advance,  and  fixed  by  the  pa- 
tentee and  government,  or,  in  case  of  dis- 
pute, by  the  law  courts,  which  may  appoint 
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peffODS  for  th«  purpose  of  eftimating  the 
Ttloe  of  the  patent  right. 

24.  No  patent  to  be  declared  Toid  exoept 
for  the  foUowiDg  reasona : 

(a.)  If  the  applicant  frandalently  omits, 
in  the  tpecifieation»  any  important  point,  so 
that  a  workman  wonld  not  be  aUe  to  mana- 
ftetere  from  the  description  the  patented 
article,  receipt  or  prodoct. 

{b,)  If  the  invenUon  is  prored  to  be  a 
iriolaUon  of  the  lawa  of  the  kingdmn. 

(c.)  If  the  patentee  omits  to  pay  the 
annnal  tax. 

(d.)  If  the  patentee,  abusing  the  mono- 
poly conferred  npon  him,  shall  be  content 
to  import  the  patented  articles,  and  neglect 
to  maavlkotnre  them  in  Belgium. 

(e,)  If  the  patentee  omits  to  work  his 
invention  within  the  time  allowed. 

(/.)  All  patents  of  improrement  or 
additiott,  if  they  have  no  relation  to  the 
original  patent;  but  nevertheleea  the  ap- 
plinmt  is  to  be  informed  that  he  is  at 
liberty  to  dmnge  snch  patent  of  improve- 
ment or  addition  into  one  for  an  invention. 

.25.  An  invasion  of  a  patentee's  rights, 
either  by  making  the  article  or  employing 
the  same  means,  constitutes  an  infringe- 
ment. * 

26.  Persons  knowingly  concealingi,  sell- 
ing,  advertising,  or  exposing  for  sale,  arti- 
cles- which  infringe  a  patent  right,  or  are 
without  the  patentee'a  mark,  and  persons 
who  after  dne  notice  shall  contiooe  to  pur- 
chase audi  articles,  are  to  be  fined  from  100 
to  2,000  frames  ;  without  reference  to  the 
daoMgee  which  may  be  subsequently  sought 
for,  and  which  in  no  case  are  to  be  less  than 
1,500  francs. 

In  the  caae  of  a  repetition  of  an  offence, 
a  punbhment  of  imprisonment  of  from  one 
to  six  mobths  is  to  be  inAicted  in  addition 
to  the  fine ;  but  subject  to  commutation  by 
irsangeasent  with  the  patentee. 

The  Bill,  of  wbich  these  are  the  lead- 
ing features,  4iaving  successfully  passed 
through  Committee,  the  Report  was 
brought  up  and  read  to  the  legislative 
chaiDoer  by  one  of  its  most  distinguished 
jnembers,  M.  Lejeune,  on  the  7th  of 
iMti  month.  We  extract  from  th^  Report 
of  the  Conamittee  the  following  very 
pertinent  and  sensiiUe  remarks : 

**  A  member  of  the  central  section  is  of 
opinion  that  an  excellent  opportunity  now 
ooeuii  of  recommending  to  the  serious  at* 
tfotion  of  the  Government  the  questions 
which  arise  from  the  present  state  of  intel- 
lectual property.  Epirjfon§  h  the  rtipon- 
sUU  proprietor  of  hi*  own  worki.  This 
great  principle  i^pears  to  be  generally  ad- 


mitted without  dispute,  but  has  remained 
until  now  a  principle  only ;    for  if  intel- 
lectual property  is  an  ineoatestible  right,  it 
is  still  without  that  sooial  guarantee  which 
should  preserve  it,  and  without  thoae  lawa 
which  ahonld  regulate  its  use.  This  principle 
awaits  its  fruitful  application  from  a  new 
legidation :   aa  yet  it  has  penetrated  but 
rarely  and  tUnidly  into  our  legal  code.    Tiie 
idea  of  phushig  intellectnal  property  upon  a 
larger  basis  haa  however  taken  root  and  de. 
veloped  itself  in  Belgium ;  it  extends  far 
and  wide  its  branches,  and  while  neighbour- 
ing  countries  hasten  to  gather  the  fruits 
thereof,  let  us  not  be  the  last  to  secure  our 
share.    Without  doubt  this  is  one  of  those 
measures  which    will  confer '  honour  upon 
our  age,  and  exerciae  great  inflnenee  on 
humanity.    In  fact,  this  principle,  properly 
applied,  would  serve  to  inflnenee  usefuUy 
many  brilliant  minds,  to  da/i^le,  or  at  least 
barren,  and  dangerous  to  society  from  the 
fact  of  their  befaig  idle.    It  would  give  a 
right  direction  to  many  men  of  noble  hearts 
and  minds,   who,  crowding  into  the  same 
path  impede  and  trample  down  each  other. 
The  recognition  of  it  would  be  of  great 
utility,  if  no  other  good  resulted,  than  the 
clearance  which  it  wonld  eflfect  of  the  offi- 
cial avenuea  of  Government,  by  giving  an- 
-  other  direction  and faidicating  abetter. feture 
to  so  many  dtisens,  who  now  see  uo  oAer 
channel  of  employment  except  in  the  pi^»ltc 
service,  however  humble  or  unpretoidiBg 
that  position  may  be.    The  cultivation  of 
intellectual  property  is,  without  oontradiu- 
tlon,  the  mo»t  legitimate  and  most  honour- 
able means  of  acquiring  wealth.     How  ia 
it,  then,  that  this  property  should  be  stiU 
left  without  protection,  without  the  right  of 
citizenship,  and,  in  some  sort,  at  the  mercy 
of  the  first  appropriator  ? 

The  first  thing  to  be  done  is  to  effect  m 
radical  reform  in  the  patent  laws.  Certainly 
we  must  not  allow  ourselves  to  be  daxsled 
by  tbe  prodigious  results  which  the  author 
of  the  project  on  this  head  seems  to  promise ; 
but  these  results,  which  are  but  a  secondary 
consideration,  may  neverthelesa  be  such  aa 
to  produce  in  the  course  of  time  a  source 
of  public  revenue.  And  it  is  this  view  of 
the  question  which  induces  its  recommend- 
ation to  the  special  considerstion  of  the 
Government  at  the  moment  of  discussing  the 
budget  of  ways  and  means.  The  c«nteal 
section  supports  these  observations,  and  la 
of  opinion  that  the  revition  iff  the  patent 
lawi  haa  beconm  indispensable.' 

In  thecoune  of  the  dehftte  which  fbl* 
lowed,  the  Miniflter  of  Finance  observed 
in  reply : 
«  M.  L^euna  has  called  the  attention  of 
e3 
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th«  cbai&Hr  to  «  qvetdon  wbieh  oowpies 
the  public  and  the  preM:  I  allude  to  the 
re?uioii  of  the  patent  lawi. — ^This  matter  is 
not  within  the  promce  of  the  finance ;  bat 
kaowing  that  it  is  the  intention  of  the  mini- 
ster of  the  interior  to  examine  the  important 
qnestioB,  which  is  equallj  interesting  to  me 
becavse  it  is  a  question  of  revenne,  I  think 
I  maj  Msure  the  chamber  that  it  will  be 
iobmittod  to  the  examination  of  competent 
men,  with  the  view  of  appreciating  it  accord- 
ing to  its  importance." 

m  ,    I. 
CHAFTXBS    ON     ANALYTICAL     OBOMBTBT. 

•  BY     JAMBS    COCKLB,  Bia.,   M.A.,    BAB- 
aiSTBB-AT-LAW. 

[Concluded  from  toI.  xlvii.,  p.  4».] 
Chaf.   lX^^Hyperholoid9 :    Unreal 
Surfaces;  Conclusion. 

Section  \,'—On  Hyperholoids,     In 
the  equation 

let  the  eoefficients  bs  real  and  d  and  e 
unequal  and  different  from  zero;  then 
(vol.  xWii.,  pp.  547,  451,)  this  equation 
can  be  reduced  to  the  form 

where  «j,  ^^  and  ar,  are  in  general  all 
linear  functions  of  x  with  real  constants, 
mltbough  M  disappears  in  particular  eases 
from  sr,. 
'    Assume, 

tlien  (*  +  *i)(*  +  «a)=/^«-^«; 

again,  we  may  make 

-Jej«  +  «j,  =  2t*'*±»»"> 
where  r  is  a  linear  function  of  ^,  and  «« 
m  number.     Hence  the  given  equation 
may  be  put  under  the  form 

Which  is  equivalent  either  to 

•rto  p«-}«±r«-iii«-iO, 

and  both  these  latter  forms  are  included  in 

Which  represents  a  hyperboloid  of  one 
or  two  sheets  as  we  take  the  upper  or 
the  lower  sign.*  This  will  be  seen  on 
referring  to  the  article  '*  Surfaces  of  the 
Seeond  Degree"  in  the  Penny  CyclO' 
padia  (vol.  xaiii.,  p,  308,)  or  to  the 
tbirdf  and  eighth|  or  these  *'  Chapters.** 

♦  Cont$  an  to  be  considered  as  llmilinff  cases 
of  these  hyperbololds. 

t  fbid,,  vol.  xlTlf.,  p.  «It 


In  fact,  the  system  of  ^uationa 
pa-{n»«0,  Q»-R«-0, 

belongs  to  the  case  noticed  in  the  former 

chapter,  and 

pa-«,8^0,  Q«  +  R«-0, 

to  that  considered  in  the  latter  one.     I 

would  add,  that  in  the  last  ease  planes 

whose  equations  are 

meet  the  surface   in  curves  (ellipaes) 
whose  equations  are 

Contrary  to  my  anticipations  (^vol. 
xlvi,,  p.  246,  }  5,)  we  have  been  enabled 
to  conduct  the  discussion  of  the  point- 
surfaces  of  the  second  degree  without 
introducing  *^  unreal  modi6cations  of  our 
former  propositions.'*  Instead  of  unreal 
lines  of  intersection  we  have  considered 
real  points  of  contact. 

Section  2. — Unreal  Surfaces.  By 
a  rigid  interpretation  of  the  radical  sign 
we  may  often  impose  material  restric- 
tions upon  the  meaning  of  algebraic  ex- 
pressions.   ^Thus  the  equation 

y=+  Vl-x« 
will,  when  the  positive  value  of  the  radi- 
cal is  adhered  to,  represent  a  semi-circie. 
To  determine  the  points  In  which  this 
semi-circle  cuts  the  axis  of  x  we  make 

ys=0,  and  .•.  l-**«=0, 
hence  the  curve  meets  the  axis  of  x  in 
two  points  distant  respectively  1  and  -  1 
from  the  origin. 

Let  us  next  inquire  where  the  curve 
whose  equation  is 

cuts  the  axis  of  «.    In  this  case  we  iind 
that 

*j  ■*  +  V'^i  and  jrg*^— -v/  — 1 
are  the  coordinates  of  the  two  points 
where  this  intersection  occurs,      fhese 
points  are  unreal. 

But  if  we  sought  to  determine  tbe  eo« 
ordinates  of  the  points  of  intersection  of 
the  curve 

*  These  planes  are  exterior  to  those  whose  equa- 
tions arc  pa-«i2=o.  In  Chapter  VUI.  (vol. 
xlvil.,  p.  491,)  I  should  have  added 

as  the  Equation  to  the  pofnt-hyperboloid ; 

»=+ V^n^  +  m", 
as  those  of  the  exterior  intersecting  planes ;  aii4 

]l|9.9£.|(r9aiO. 

^as  those  of  the  curves  (ellipse^  of  Intersection. 
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with  the  axis  of  d?  ve  should  find*  thattio 
'such  points  exist. 

Here,  then,  we  have  three  distinct 
cases:  (1)  real  intersection;  (2)  unreal 
intersection ;  (3)  no  intersection  of  any 
kind. 

We  are  now  prepared  to  see  that  an 
equation  of  the  tnird  orderf  may  repre- 
sent a  surface,  real  or  ugretl,  or  no 
space-entity  of  any  kind. 

It  will  for  instance  represent  an  unreal 
surface  when,  being  of  the  second  de- 
gree, it  is  of  the  form 

bat  there  are  equations,  such  as 

which  represent  nothinff  whatever.t 
There  is  a  considerable  difference  be- 
tween saying  that  a  thing  has  only  an 
wihreal  existenoe,  and  that  it  has  no 
existence  at  ail. 

Section  S,^  Conclusion.  We  are 
now  drawing  near  the  conclusion  of  these 
"Chapters,"  During  their  progress  I 
have  endeavoured  to  keep  practical  ends 
steadily  in  view.  My  principal  aim  was 
to  arrive  at  easy  processes  for  ascertain- 
ing the  geometrical  interpretation  of  any 
given  equation  of  the  second  degree  and 
third  order.  In  this  I  hope  that  I  have 
succeeded.  The  actual  calculations  are 
brief  and  simple,  and  the  geometrical 
propositions  which  I  have  employed  can 
present  so  little  difficulty  to  those  who 
have  a  distinct  idea  of  the  surfaces  to 
which  they  relate,  that,  except  in  one 
or  two  coses,  I  have  thought  it  needless 
to  give  demonstrations  of  them.  The 
necessity  for  a  clear  geometrical  concep- 
tion of  the  surfaces  will  scarcely  be  con  • 
sidered  as  an  objection  to  the  method,  for, 
without  such  conception,  all  the  know- 
ledge that  can  be  gained  from  discussions 
of  the  kind  is  of  a  purely  analytical 
character. 

It  would  be  interesting  to  compare  the 
methods  of  Professor  de  Morgan  and 
Mr.  Boole  with  those  contained  in  some 
of  the  preceding  papers  of  this  set,  and 
with  the  reductions  which  I  have  given 
at  pp.  504  and  547  of  the  47th  volume 
of  this  work. 

The  *•  Architectural  Problem  *'  which 


*  Meehaniei  Maaazitu,  rol.  xlvIL,  p.  151. 
t  As  to  the  use  of  thii  teim^  see  Cliapter  l.,]ifeeh 
Mag.,  vol.  xlv.,  p.  364. 
t  Htch.  Mag.,  vol.  xItH.,  p.  331. 


I  proposed  in  a  fprmav  vQl;ime*  is  capa- 
ble of  sokition  by  the  same  method 
of  decomposition  into  factors  as  tfiat 
employed  in  these  "Chapters."  This 
explains  my  remark  at  the  conclusion  of 
the  notef  which  introduced  the  "  Chap- 
ters*' to  the  readers  of  ihe  present  work. 
Vineyards,  Great  Baddow,  near  Chelmsford, 
Essex.  December  SI,  1847. 

MATHBMATICAL  PBBT0DICAL8. 

(Continued  firom  page  57.) 

III. — Miscellanea  Mathematical 

Origin, — This  work  was  begun  by  Dr. 
Hutton  previously  to  his  appointment  aa 
Professor  at  the  Koyal  Military  Acade- 
my, in  order  '*to  allow  room"  **for 
such  little  essays  or  dissertations  as  are 
too  small  to  print  and  make  a  book  of.*' 
It  was  continued  to  thirteen  numbers, 
and  was  finally  completed  in  a  volume 
of  342  pages,  m  the  year  1775. 

Editor.—Dr.  Charles  Hutton,  F.R.S. 

Contents, — In  the  first  number  is  con- 
tained the  well-known  **  Dissertation  on 
the  timea.  of  exhausting,  vessels,**  by 
the  learned  editor;  a  lemma,  demon- 
strated by  Wildbore ;  a  note,  by  the 
editor,  and  new  questions  for  solution. 
In  the  succeeding  numbers,  solutions  of 
the  mathematical  questions  formed  the 
first  article,  and  the  rest  consisted  of  ori- 
ginal papers  on  various  interesting  sub- 
jects, by  Wildbore,  Dawson,  Nauticae, 
Wilkin,  Hellins,  Keech,  &c.,  &c.  This 
work  contains  the  celebrated  controversy 
between  Wildbore  and  Dawson,  on  the 
subject  of  the  above-named  dissertation. 

Questions, — The  number  of  questions 
proposed  and  answered  is  116,  besides 
several  which  app9^  as  separate  articles. 

Contributors. — The  principal  contri- 
butors were — Aspland,  Burrow,  Cough- 
ron.  Cole,  Crackelt,  Dalby,  Lawson, 
North,  Wales,  Wildbore,  and  Capt.  Ed- 
ward  Williams,  of  the  Royal  Artillery, 
who  contributed  a  series  of  curious  and 
beautiful  general  theorems  concerning 
circular  loci. 

Publication, — The  work  was  published 
in  numbers,  which  the  title-page  states 
were  printed  for  Robinson  and  Baldwin, 
Paternoster-row,  London. 

IV.— TAc  Student. 

Ori^in.-«-This  periodical  was  com- 
menced atLiverpool,  in  1 797,  and  was  dis- 
continued with  the  fourth  annual  number. 

•  Mech.  Mag.,  vol.xlv.,  pp.  198-9  and  844. 
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Editor.-^TAv,  William  Hilton,  priwitc 
Teacher  of  the  iDathemat'tes,  Liveri^ool. 

Contents. — The  eontCDts  of  the  work 
were  arranged  under  six  heads:— I.  Lan- 
guage, Grammar,  and  Criticism.  II. 
Polite  and  Useful  Arts.  III.  Natural  and 
Experimental  Philosophy.  IV.  Theoretic 
and  Practical  Chemistry.  V.  Geometry 
and  Mathematical  Correspondence.  YI. 
English  and  French  Charades,  Rebuses, 
Enigmas,  Petites  Pieces,  &c.  The  cele- 
brmted  **  Modern  Geometry"  was  begun 
in  this  work,  and  continued  up  to  62 
propositions; — the  contributors  to  this 
portion  being— Non  Sibi,  Selwen,  Bul- 
terworth,  Wright,  Wolfenden,  Nichol- 
son, &c.  The  first  number  also  contains 
the  propositions  on  "  Lineal  Sections," 


(mentioned  at  page  533,  vol.  xlv.  MecK, 
Maa,) 

Questions. — The  number  of  questions 
proposed  and  answered  is  74,  of  which 
the  first  18  were  proposed,  bat  not  an* 
swered,  in  the  British  Diary  for  1796. 
Another  set  of  18  questions  was  left  un- 
answered in  the  last  number. 

Contributors. — Butterworth,  Camp- 
bell, Hiitoi^  Knowles,  Lowry,  Nichol- 
son^ Ryley,  Smith,  Swale,  Wolfenden, 
Wright,  &c.  Non  Sibi  furnished  the 
article  on  *' Lineal  Sections*','     ^ 

Pu6/tcarton.— It  was  published  an- 
nually, for  the  benefit  of  the  contribu- 
tors, about  the  close  of  each  year,  and 
was  sold  by  Vernon  and  Hood,  London. 

T.W. 


(To  be  continued.) 
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Fig.  3. 
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Figure  1)  is  a  plan  of  this  instrunfeiit 
with  the  top  and  cutters  removed ;  fig.  2, 
apian  of  the  top ;  and  figs.  3  and  4,  ver- 
tical sections ;  the  former  on  the  line, 
abf  of  fig.  1,  and  the  latter  on  the  line, 
c(L 

A,  is  the  trigger ;  B,  the  main  spring ; 
C,  a  detent  which  keeps  the  trigger  and 
cutters,  when  once  drawn  back,  in  the 
requisite  position  until  the  instrument  is 
U>  be  used;  D,  a  pin  which  is  connected 
to  the  detent,  C,  and  terminates  outside 
the  case  in  a  flat  head  or  button,  against 
which  ^the  pressure  of  the  finger  is  ap- 
plied to  liberate  the  trigger  and  cutters, 
'i'he  ends  of  the  cutter-spindle  rest  at 
one  side  in  a  cleft  in  the  upper  end  of 
the  triffger,  at  thd  other  side  in  a  piece  of 
metal,  £,  which  is  in  every  respect  simi- 
lar to  the  trigger,  excepting  at  the  lower 
end,  which  does  not  pass  through  the 
case,  being  cut  away  below  the  pin,  F, 
by  which  it  is  attached  to  the  case. 
Whatever  movement  is  given  to  the  trig- 
ger, the  piece,  £,  partakes  of  the  same 
by  means  of  the  cross-bar,  6.  The 
ends  of  the  cutter-spindle  project  beyond 
their  hearings  in  the  trigger  and  the 
piece,  E;  and  their  projecting  ends  take 
into  parallel  slots,  H  H,  formed  between 
the  upper  edge  of  the  case  and  the 
hinged  Keepers,  1 1. 

Bvthe  ingenious  arrangement,  which 
has  been  thus  described,  the  cutters  are 
made  always  to  move  in  parallel  lines, 
and  thereby  to  make  a  long  incision  of 
one  uniform  depth. 

K,  is  a  tumbler,  which  is  fixed  upon 
the  eutter-spindle,  and  it  rests  and  slides 
upon  the  guide,  L,  so  that  the  cutters 
during  their  progress  assume  an  upright 
position,  but  at  the  commencement  and 
end  of  their  progressive  movement  as- 
sume the  position  indicated  by  the  dotted 
lines  at  M.  N'  is  a  screw-piece,  which 
regulates  the  height  to  which  the  cover, 
O,  may  be  raised,  and  thereby  determines 
the  depth  of  the  incision. 
— ♦ — 

STftKNOTB  OF  IKON,  CHILLED  AMD  UN- 
CHILLID^CASTINO  OF  OIRDKRS,  CAN- 
NON, KTC. 

Mr.  Editor, — I  beg  to  acknowledge  your 
kindness  in  the  prompt  insertion  of  my 
papers  on  the  strength  of  iron,  chilled 
and  unchilled. 

Some  of  your  readers,  when  looj^ng  at 
the  results  exhibited  in  the  case  of  two 
of  the  bars ;  namely,  No,  2  of  the  first 


series  of  experiments,  and  No*  4  of  the 
second  series;  may  prdbably  ask — In 
what  way,  and  to  what  purpose,  can  the 
principles  on  which  these  bars  have  been 
treated  be  carried  into  practice  P 

In  reference  to  the  bar,  No.  2,  first 
series  of  experiments,  it  would  be  easy 
to  apply  the  principle  to  all  girders  of 
ordinary  construction.  In  doing  so,  I 
would  advise  a  departure  from  the  ordi- 
nary mode  of  casting,  or  rather,  a  de- 
parture from  the  position  the  pattern 
occupies  when  under  the  process  of 
moulding.  Girders  are  generally  cast 
or  moulded  in  one  of  two  modes.  One  is, 
to  have  the  web  of  the  girder  on  a  plane 
with  the  horizon — the  edges  of  the  top 
and  bottom  flanges  being  as  a  matter  of 
course  on  the  same  plane.'  This  mode 
I  consider  decidedly  objectionable,  in- 
asmuch as  there  can  be  no  uniformity  in  . 
the  d€M%iy  of  the  metal  of  the  bottom 
flange;  the  under  edge  of  the  flange 
will  in  every  case  have  an  advantage  in 
point  of  density  over  the  upper  edge,  equal 
to  the  depth  of  the  flange,  whereas  the 
upper  edge  will  be  in  general  the  recep- 
tacle of  all  the  rubbish  which  h  constantly 
rising  to  the  surface  of  metal  while  in  a 
fluid  state — thus  materially  aff^ecting  the  . 
strength  of  the  most  important  part  of  the 
girder.  The  other  mode  of  casting  gird- 
ers is  to  give  the  top  flange  the  lowest 
place  in  the  sand,  while  the  bottom 
flange  Ukes  the  highest— the  web  being 
vertical.  This  mode  I  consider  still  more 
objectionable  than  the  former,  inasmuch 
as  the  most  important  part  of  the  girder, 
viz.,  the  outer  surface  of  the  bottom 
flange,  becomes  the  receptacle  of  a  laYge 
quantity  of  rubbish,  and  is  generally  cover- 
ed with  minute  peiforations  caused  by  the 
confined  air ;  it  being  a  fact  well  known 
to  founders  that  to  obtain  a  surface  free 
from  air-holes,  and  for  planing,  &c.,  that 
the  surface  must  take  the  lowest -place  in 
the  mould.  In  every  case  girders  ought 
to  be  cast,  with  the  bottom  flange  form- 
ing the  lowest  part  of  the  mould.  If 
moulded  in  that  position,  the  principle  on 
which  the  bar,  No.  2,  was  treated  would 
be  easily  adopted.  The  girder  would 
then  be  moulded  on  a  train  of  plates, 
properly  prepared  for  chilling  the  outer 
surnce  of  the  bottom  flange ;  in  which 
case  the  bottom  flange  would  be  of  uni- 
form density.  Besides  the  increased 
strength  which  would  result  from  chil- 
ling the  two  combined,.  ^9?!4  J?^™^ 
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iieinioo,  ad4  from  16  to  fiO  per  eest.  to 
the  stKngth  of  girders  to  reaioc  imfMct. 

In  reference  to  tbe  principle  of  treat- 
ment of  bar,  No.  4,  (second  series,)  there 
are  a  number  of  articles,  which  if  ma- 
nufactured on  this  principle  would  be 
greatlj  increased  in  vitlue  and  import- 
ance. I  shall  confine  my  remarks  to  two 
or  three  only. 

The  first  article  which  I  consider  would 
be  materially  benefited  by  the  process, 
is  cannon,  which  would  be  easily  cast  in 
a  chill  and  afterwards  annealed.  I  think 
I  am  warranted  in  saying,  that  such  a 
process  would  give  at  least  50  per  cent, 
increase  of  strength  to  resist  concussive 
fofce. 

The  cylinders  and  rams  for  hydraulic 
presses  would  also  be  easily  cast  on  this 
principle.  These  are  articles  which  re- 
quire very  great  density  and  strength  to 
resist  the  enormous  pressure  to  which 
they  are  frequently  subjected.  Cast  on 
this  principle,  they  would  possess  a 
strength  and  homogeneousness  which  no 
other  mode  of  casting  can  give. 

Another  article,  of  much  importance, 
to  which  the  principle  would  be  easily 
applied,  is  the  metallic  packing  for  the 
pistons  of  steam  engines.  Packing  treated 
m  this  manner  would  possess  greater 
elaslieiiy  and  durability  than  it  can  pos- 
sibly possess  when  cast  either  from  dry 
or  green  sand. 

Inow  leave  the  list  of  articles,  to  which 
these  principles  could  be  applied  with 
profit,  to  be  filled  up  by  your  numerous 
and  talented  readers,  and  shall  be  glad 
if  either  the  experiments  or  these  re- 
marks lead  to  any  useful  practical  result. 

I  am,  Sir,  your  obedient  servant, 

RoBsmT  Bowman. 

Htffhflcldfl  Foundry  and  Wrought  Iron-works, 
Button,  January  II,  1848. 


T9I    UNION    STPHON^-IlfPaOVKMBNTS    IK 
OA8-FITTIN6S.    BT  J.  O.  N.  RUTTBR,  KStt. 

In  arranging  gas-fittings  it  frequently 
happens  that  for  want  of  sufficient  skill, 
or  it,  may  be  of  proper  care  and  fore- 
thought on  the  part  of  the  workman, 
iome  of  the  pipes  are  liable  to  partial  or 
total  obstruction  by  water  collecting  in 
Uiem.  If  it  be  partial,  it  causes  a  disn 
agt«eable  flickering  of  the  lights ;  if  total, 
of  course  no  gas  will  pass  until  the  water 
be  removed.  This  is  occasioned  by  the 
0ODdensatlon  of    aqueoas  vapour,   and 


wBich  is  always  preseat  in  c»l  gai ;  the 
quantity  being  relatively  les^  or  greater, 
according  to  the  temperature  of  the  at- 
mosphere, and  other  causes  which  are  so 
well  known  as  to  require  no  explanation. 
The  vapour  is  liable  to  be  condensed,  or 
not,  according  as  the  pipes  which  conyey 
the  gas  are  exposed  to,  or  protected  from, 
the  influence  of  sudden  changes  of  tem- 
perature. 

There  is  no  part  of,  what  may  be 
justly  termed,  the  fixtures  of  a  house  in 
which  improven;ents  are  so  much  re.'- 
quired  as  in  gas-fittings.  The  whole 
business,  if  rightly  understood,  is  so 
simple  and  so  easy  that  one  can  searcely 
imagine  it  possible  to  make  mistakes; 
yet  1  venture  to  affirm  that  in  no  part  of 
domestic  economy  is  there  so  many 
blunders  committed  and  so  much  needless 
expense'  incurred ;  nor  is  there  one 
which  occasions  so  much  vexation,  and 
so  many  well-founded  complaints,  as 
gas- fittings.  How  easily  might  this  be 
prevented  if  gas-fitters  would  think  bo- 
fore  they  begin  to  work  I 

It  is  sometimes  difficult  to  determine 
who  are  most  to  blame,  the  masters  or 
the  workmen.  I  believe  both  are  equally 
culpable.  Masters  undertake  a  job  with^ 
out  duly  considering,  and  are  oftentimes 
misled  by  their  men,  without  even  know- 
ing what  they  are  going  about.  To 
make  sure  of  the  work,  at  all  haaards,  a 
price  is  quoted  very  much  below  a  fair 
sum  for  good  materials  and  workman- 
ship. The  order  being  obtained,  men 
are  employed  to  fix  a  certain  number  of 
feet  of  tubing  to  convey  gas  to  the  stipu- 
lated number  of  burners ;  but  to  keep 
within  the  estimated  cost  the  tubing  must 
be  as  small  as  possible,  and  of  the  com- 
monest description,  whilst  the  labour  be- 
stowed must  also  be  curtailed.  The  work 
is  completed ;  hut  the  locality  of  the 
premises  as  to  distance  from  gas-mains, 
or  whether  on  high  or  low  ground,  or 
the  probable  wants  of  the  consumer, 
and  his  periods  of  burning,  are  condi- 
tions that  have  never  been  thopght 
about ;  or,  if  ever,  so  well  known,  they 
have  never  been  mentioned.  Hence  it 
happens— not  once  a  year,  nor  once  a 
month,  but  almost  every  day — that  ga»- 
fittings  are  scarcely  completed  and  paid 
for  when  they  are  found  to  be  an  in- 
tolerable nuisance.  The  tubing  is  too 
8mal«i  And  therefore  the  supply  of  gas  is 
insufficient ;  the  jointo  ane  badly  made. 
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ttBtdk  tbere  «re  tiMMquently.  ^seapes  at  aU 
|Mirt8  of  the  house ;  there  has  t>cen  no 
provision  made  for  draining  off  the  con- 
ilensed  yapoar,  and  so  with  every  reeur- 
renee  of  eold  weather,  and  at  the  very 
time  that  the  lights  are  most  needed, 
they  are  flickering  or  going  out.  To 
remedy  such  defects  it  is  by  no  means 
unususd  that  the  consumer  has  to  ex- 
pend in  alterations  a  sum  greater  than 
the  original  cost  of  the  entire  fittings. 

Wherever  gas  can  be  obtained,  at  a 
reasonable  rate,  who  is  there  that  does 
not  already  use  it, — who  is  not  thinking 
about  doing  so  ?  Let  me  forewarn  such 
persons  to  beware  of  cheap  gas- fittings, 
and  ignorant  gas-fitters.  I  would  not 
have  it  supposed  that  relative  cheapness 
is  incompatible  with  good- sized  tubing 
and  the  best  workmanship.  What  I  mean 
is,  that  if  those  men  are  employed  who 
will  undertake  work  at  any  price,  rather 
than  suffer  a  neighbour  to  do  it ;  then, 
if  all  go  wrong,  and  nothing  but  vex- 
ation and  expense  and  disappointment 
be  the  result,  it  must  not  be  matter  of 
aurprise. 

In  fitting  up  a  house  for  gas  the 
principal  supply- pipes  should  be  of 
wrouglit  iron,  and  of  sufficient  capacity 
16  convey  gas  to  all  the  burners  at  mini- 
mum pressure.  If  it  be  practicable, 
the  fittings  should  be  so  arranged  as  that 
it  be  impossible  for  any  condensed  va- 
pour to  oostruct  the  passage  of  the  gas. 
Occasionally 'this  object  cannot  be  at- 
tained ;  and  in  such  cases  a  skilful  fitter 
provides  a  remedy,  by  placing  a  stop- 
cock in  a.  bend  of  the  pipe,  so  that  tne 
water  may  be  drawn  ^off.  But  if  the 
stop-cock  be  not  opened  frequently  the 
plug  will  set  fast,  and  therefore  when  its 
services  are  required  it  is  of  no  use. 

To  provide  a  ready  means  of  collecting, 
and  of  removing,  the  few  drops  of  water 
which  cause  so  much  trouble  and  annoy- 
ance in  gas-fittings,  either  at  unavoidable, 
dipa  in  the  tubing,  or  where  the  gas 
passes  out  of  doors,  or  through  a  cold 
part  of  the  house,  I  suggest  the  use  of 
what  I  have  named  an  Union  Syphon, 
It  is  represented  below;  being  simple 
and  cheap  in  its  construction,  and  can  be 
made  to  fit  tubing  of  all  sizes.  In  most 
cases  a  syphon  of  this  kind  will  insure 
free  ingress  for  gas  during  a  whole 
winter. 

a,  a ^,  are  unions  adapted  to  the  tubing, 
^,  6^     €,  if  a  piece  of  tube  of  a  larger 
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size  than  6,  in  which  the  latter  is  inserted 
and  continued  to  within  about  half  an 
Inch  of  the  upper  end  of  c.  The  syphon 
must  be  a  little  inclined,  (as  shown  in  the 
engraving.)  Its  operation  will  be  easily 
understood.  The  gas  passes  in  the  di- 
rection of  the  arrows.  The  vapour  that 
is  €onden9ed  in  the  fittings  beyond  6', 
must  be  permitted  to  flow  to  the  ayphon. 
Instead,  however,  of  obstructing  the  in- 
gress of  gas  it  collects  outside  the  tdbe,  6, 
and  is  retained  in  the  larger  tube,  c.  This 
will  go  on  until  the  water  rises  to  the 
part  indicated  at  d :  when  it  will  be  easy 
to  disconnect  the  unions,  a,  a^,  and  dis- 
charge the  contents  of  the  syphon. 
— ^ —    . 

9USPIKS10N  BRIDGE   OVXa   THX    FALLS  OF 
KIAGARA. 
(From  the  New  York  Couritr,) 
I  have  been  intensely  interested  to-day 
in  listening  to  a  description,  from  a  welU 
informed   and    competent    source,   of   the 
great  bridge  over  the  gorge  that  separates 
the  dominions  of  the  Queen  from  those  of 
the  President.     If  anything  conld  be  want- 
ing in  the  attraction  of  the  country  about 
Niagara  to  torn  thither  the  tonr  of  the  ranl- 
titades  in  the  pleasnra  season,  this  bridge 
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will  supply  it.  Its  thousands  of  tons  weij^bt 
of  the  strongest  iron  cord  thdt  the  ingenuity 
of  the  ironmaster  can  desire  find  a  safe 
support  in  wrought  iron  anchors  built  in  the 
solid  rock  100  feet  below  the  surface,  so 
that  before  it  could  yield,  the  very  rock- 
bound  earth  would  forsake  its  tenacity.     A 
large  wooden  framework  is  to  be  placed  so 
that  no  undulating  motion  can  be  experi- 
enced.    In  full  sight  of  the  cataract— the 
surge  of  angry  waters  far  beneath  —  the 
sullen  storm-beaten  rocks  all  around — the 
quick  locomotive  will  put  forth  all  its  quick- 
ness to  rush  beyond  the  peril  of  its  journey. 
This  glorious  work  is  already  begun »  the 
money  for  its  cost  paid  in  and  available,  the 
excavations  commenced,  and  the  contractor 
is  to  cross  on  horseback  by  the  middle  of 
next  June.    Its  firmness  is  to  be  such  that 
with  all  the  burden  of  a  powerful  locomotive 
and  a  long  attendant  train  of  cars  it  is  not  to 
vibrate  one  inch  in  the  centre.    The  railway 
is  to  occupy  the  centre,  two  carriageways  on 
either   side,   and  two  footways.     What  a 
magnificent  spectacle  this  road  in  foil  use 
will  present !     A  road  of  this  kind  over  the 
Menai  Straits,  in  Wales,  is  famous  for  the 
daring  displayed  in  its  construction.     That 
ove&the  Niagara  will  soon  be  world  famed. 
It  will  be  an  iron  link  of  civilization  be- 
tween the  two  ruling  powers  of  the  world, 
and  will  never  be  severed.     One  of  the  first 
thoughts  that  present  themselves  in  reference 
to  the  construction  is,  as  to  how  the  wires 
are  to  be  thrown  across.     The  steamboat 
now  used  below  the  falls  is  to  take  over  two 
cables,  to  which  strands  of  iron  are  affixed : 
these  are  to  be  drawn  over  till  two  ropes  of 
iron  are  drawn  over,  on  which  a  temporary 
pathway  is  to  be  placed — and  when  I  in- 
quired where  workmen  could  be  found  who 
had  nerve  enough  to  work  effectually  under 
such  circumstances,  the  answer  io  charac- 
teristic of  American  strength  of  actions  was, 
"Oh,  there  are  always  plenty  of  Yankees 
who  have  both  the  courage  to  work  there, 
and  the  ingenuity  to  work  well."    The  great 
railway  in  Canada  which  is  to  be  connected 
with  this  mighty  work  presents  some  ad- 
mirable  features.     Its  grade  is  over  20  feet, 
and  a  very,  very  large  proportion  of  the 
distance  is  on  a  straight  line.    On  one  line, 
perfectly  straight,   90  miles  are  Isid  out. 
All  the  highways  of  the  country  are  to  pass 
either  over  or  under  the  road,  by  depression 
or  elevation,  so  that  there  will  be  neither 
obstacle  nor  hindrance  to  a  flight  which  will 
put  more  life  Into  the  provincial  dominion 
of  Her  Britannic  Majeaty  than  it  hu  yet 
seen.     "  That  tame"  province  of  Canada 
West  has  yet  to  see  great  days.    England 
expends  millions  on  lectiona  of  her  great 
dominion  far  less  worthy  of  her  notice  and 


fostering  care.  "  The  last  link"  i»  com-^ 
pleted  when  this  great  bridge  of  tfas  cataract 
shall  have  been  completed.  From  Boston 
and  New  York  an  unbroken  line  ia  pre- 
sented, and  the  day  is  soon  coming  whea 
some  correspondent  of  yours  will  delineats 
the  incidents  of  a  30  hours'  journey  firom 
the  metropolis  to  Detroit.  Such  are  the 
movements  and  the  progresses  in  support  of 
which  all  may  unite,  and  which  mark  a  busy 
day  ! 

THE  MAGNETIC  MIRIDIAX. 

Sir,— I  beg  to  inform  your  speculative 
correspondent,  ''M.  M.  P.,"  who  has  fa- 
voured you  with  a  big  circle  and  a  littla 
note  attached  to  it,  that  his  suggestion 
comes  rather  late  in  the  day,  inasmuch  as 
Professor  Bariow— one  of  the  most  useful  of 
mathematicians— did,  in  1823,  publish  a 
book,  called  *'  An  Essay  on  Magnetic  At- 
tractions," wherein  there  is  a  theory  of  his, 
from  which  theory  he  deduced  the  following 
relation  between  the  dip  of  the  needle  and 
the  magnetic  latitude  (which  differs  sUghtly 
from  the  geographical  latitude)  : 

tan.  i^»2  tanX; 
or,  in  other  words,  **  the  tangent  of  the  dip 
is  equal  to  double  the  tangent  of  the  mag- 
netic latitude,*'— which,  be  goes  on  to  say, 
is  "a  law  which  hss  been  obtained  by  a 
comparison  of  magnetical  observaUons  in 
different  parts  of  the  earth  with  each  other," 
i.e.,  had  been  so  obtained  be/ore  h!s  theory 
thus  accounted  for  It.— (Page  195  of  the 
*' Essay.") 

I  aio.  Sir,  yours,  &c., 

H.  W.  A. 


khnt's  patent  improvements  in  bfvect- 

INO  THE  COMBUSTION'  OF    INFLAUUABLB 

SUBSTANCES. 
[Patent  dated  July  3,  1S47.    Specification  enroUell 
January  3, 1 848.   Patentee,  lohn  Hunt, of  Binntag- 
ham,  bratt>foandar.] 

The  first  of  these  improvements  eoasists 
in  the  employment  of  caps,  plates,  or  ctiscs 
of  perforated  metal  or  of  wire  gauze,  which 
are  placed  on  the  top  of  the  chimneys  of  gas, 
oil,  camphine,  or  other  lamps.  The  object 
of  this  arrangement  is  to  enlarge  the  flame, 
and  thereby  to  obtain  more  light  from  the 
consumption  of  the  same  quantity  of  com- 
bustible substances. 

In  explanation  of  the  second  of  his  im- 
provementf ,  the  patentee  observes,  that  it  has 
hitherto  been  the  custom  to  make  the  argand 
burner  and  the  chimney-holder  in  several 
pieces*  whioh  are  afterwards  sdUend  tege* 
ther ;  but  that  he  now  proposes  te  east  the 
outer  cylinder  of  the  buiner  end  the  rim 
and  bottom  of  the  diimney-holder  in  one 
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pao$,  and  the  iniide  cylinder  in  another 
pieee,  and  alterwarda  to  aolder  theae  tiro 
pieeea  tofether,  aa  nanal ;  or  to  caat  the  inaide 
eyUnder,  rim,  and  bottom  of  the  holder  in 
one  pieee,  and  then  to  aolder  on  the  oataide 
cyKnder;  or,  inatead  of  caating  the  oyliii- 
dera  and  holder,  they  may  be  atamped  out. 
The  patentee  aUtea  that  he  ia  aware  that 
it  haa  already  been  propoaed  to  aospend, 
either  above  or  within  the  chimney,  pieeea 
of  metal  for  the  purpoae  of  increasing  tiie 
flame;  and  that  his  elaima  are  therafore 
Hmtted  in  reapect  to  the  ilrit  part  of  his  in. 
irention  to  the  application  of  capa,  platea,  or 
diaca  of  perfbrated  metal,  wire  gauze,  &c., 
to  the  tops  of  lamp  ohimneya ;  and  in  regard 
to  the  aecond,  to  the  caating  or  stamping 
of  either  the  inaide  or  oataide  cylinder  in 
one  pieoe  with  the  bottom  and  lim  of  the 
chimney*  holder. 


AMERICAN    PATENT   CABE.—  SCULFTUniNG 
BY  MACHIKaRY. 

A  very  intereating  exhibition  waa  made  a 
day  or  two  aince  in  the  Circuit  Court  in  the 
United  Statee  for  thia  district,  in  two  auita 
brought  by  Mr.  A.  K.  Carter,  of  Newark, 
N.  J.,  aa  agent  of  Blanchard'a  Gun  Stock 
Turning-factory,  against  parties  in  this  city, 
for  an  infiringement  of  patent  right.  The 
machine  ia  described,  in  the  specification  to 
the  patent,  u  ''  an  engine  for  turning  irre- 
gular forma  out  of  wood,  iron,  brass,  or 
other  material  or  substance  which  can  be  ' 
cut  by  ordinary  tools,''  and  was  originally 
designed  and  applied  for  the  purpose  of 
catting  shoemaker's  lasts*  carriage  spokes, 
boat  oert,  gun  stocks,  and  a  Yariety  of  other 
thinga ;  mostly  wooden  and  metallic  forms 
used  in  the  purposes  of  mechanic  art.  A 
moat  atriking  application  of  the  inyentlon, 
bowerer,  and  that  which  will  most  attract 
public  notice,  is  that  indicated  at  the  head 
of  the  paragraph ;  the  machine  actually  cut- 
ting, even  to  cameo  size,  and  with  life-like 
fiddity,  buMii  out  of  aolid  and  close-grained 
marble.  Two  beantifU  pieces  of  sculpture 
wefe'prodttced  by  Mr.  Carter,  in  court— one 
a  boat  of  Mr.  Clay,  the  other  of  Mr.  Web- 
ater.  Both  the  judgea,  Grier  and  Cane,  in- 
qniied  with  partionlarity  whether  it  waa 
possible  that  auch  atotoary— >bearing  upon 
it  the  impreaa  of  the  aculptor*a  celestial  art 
— >«o«ld  have  been  made  by  the  aoal*les8 
goqgo  of  cold  and  regular  machinery  ?  "As 
your  hononra  aee  it  in  court,"  said  Mr. 
Lewia,  jun.,  oounael  for  the  plaintiff,  **  so 
came  it  from  Mr.  Blanchard'a  ractory.  No- 
thing haa  been  uaed  except  a  brush  to  wipe 
away  the  dost."  Mr.  Thomaa  Blanchard.  the 
person  repreaented  by  Mr.  Carter,  and  the 
inTontor  of  this  machine,  is  e  netive,  ve 


belicTe,  of  Beaton ;  in  which  city  he  residei. 
-His  inventlbn  was  patented  so  long  ago  aa 
1820,  but  waa  never  applied  until  now  to  any 
bat  the  useful  arts.  In  1834,  in  ooneideration 
of  the  extraordinary  merit  of  the  invention, 
Congceee  passed  a  special  Act  renewing  the 
patent  for  14  years ;  hot  it  waa  still  applied 
only  to  utilitorian  purposes :  and  even  m  re« 
gard  to  theae  Mr.  Blanchard,  as  seems  com- 
moo  with  men.of  genitts,appeara  to  have  taken 
very  little  peine  to  protect  his  righte.  The  re- 
oent  application  of  the  machine,  is,  however, 
an  era  in  the  history  of  invention.  It  makes 
the  useful  arts  subserve  the  fine  in  a  degree 
hitherto  oerteioly  unknown ;  and  by  mul- 
tiplying (and  perfecting  of  course)  the  ap- 
plications of  the  invention,  will  cause,  in  turur 
the  fine  arte  greatly  to  subserve  the  useful. 

The  jury  in  the  case  brought  in  this  cii- 
cuit,  and  which  were  for  the  infringemento 
of  the  patent  ia  cutting  shoe  laste,  gave  a 
verdict  in  favour  of  Mr.  Blanchard,  in  one 
case  of  1,344  dollars,  and  in  the  other  of 
850  dollars.  The  originality  and  validity 
of  the  patent  had  indeed  been  previously 
well  settled  by  Judge  Story  and  other  emi- 
nent jnriate  In  New  England ;  and  the  defend- 
ante  here,  after  resisting  the  claim  for  aome 
years,  on  being  satisfied  of  the  clear  righte 
of  Mr.  Blanchard,  very  properly  abandoned 
the  defence  and  referred  the  whole  matter 
of  damages  to  the  jury ;  who,  under  the  di- 
rection of  the  Court,  found  the  verdicts  we 
liave  already  mentioned. 

We  may  add  that  a  specimen  of  the  sculp- 
ture effected  by  this  lait^making  or  pun- 
8to€k'  cutting  macbioe  is  now  in  our  office, 
where  it  was  brought  for  an  examination.  It 
ia  the  head  of  Mr.  Webster,  in  marble,--- 
email,  but  wonderfully  complete  and  perfect 
in  every  feature  and  lineament ;  no  stetnary 
conkl  have  carved  it  out  more  beautifully : 
TVuly,  the  machine  that  wrought  it  is  most 
marvelous  :  but  more  marvellous  stjU  was 
the  human  genius  that  contained  the  ma- 
chine.— Phila,  North  American  and  Ga^ 
zettt. 


BECBNT  AMBBICAK   PATENTS. 

(Selected  from  the  Franklin  Journal.) 
Conn  FOR  Hernia,  called  tbb  Ap- 
PILATIVB.     Ovando  Hurlbut» 

The  patentee  says, — *'  The  nature  of  my 
invention  eonsiste  in  constructing  an  appila- 
tive  compositioo,  in  the  shape  of  the  trust 
pad,  to  apply  to  ruptures,  which  composi- 
tion gradually  heals  the  parte,  and  continues 
to  flatten.down  by  the  heat  of  the  body  as 
the  cure  proceeds.  My  remedy  is  composed 
.  of  the  following  ingrediente :— 1.  Take  the 
bark  of  the  root  of  the  common  hemlock 
{Pinu$  Canademis.)    2.  The  inner  bark  of 
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Fhite  oak  (Quereu$  Aha,)  $•  Common 
brake  root  {Pierii  Aquiiina.)  4.  The  bark 
of  green  osier ;  all  of  eqoal  qaantitiea,  and 
pounded  finely  in  its  green  state,  then  mixed 
and  pat  into  an  iron  kettle ;  poor  rain  water 
on  it  till  the  powder  is  covered,  then  raise 
the  teAperatnre  to  180°  Fahr.,  and  keep  it 
constantly  near  the  said  degree  of  heat  for 
three  days ;  after  chis,  throw  the  mass  into 
a  filter  bag  and  let  the  flaid  run  off;  keep 
the  fluid,  and  put  the  drained  mass  into  the< 
kettle,  pour  water  on  it  as  before,  and  repeat 
the  process  till  the  maceration  is  completed* 
The  fluids  so  obtained  are  mixed  together, 
and  the  mass  of  the  powder  thrown  away 
as  useless*  The  said  fluid  is  put  into  the  ket- 
tle, the  heat  again  raised  to  180^  Fahr.,  and 
kept  so  till  it  is  eraporated  to  the  thickness 
of  syrup.  In  this  state  it  is  poured  into 
tin  pans,  and  exposed  to  the  action  of  the 
tun  or  the  moderate  warjmth  of  an  OTen,  and 
continued  at  such  a  degree  of  beat  till  it 
attains  the  consistency  of  pitch,  and  it  is 
then  fit  for  use." 

CUtfm.—"  Having  thus  fully  described 
my  improved  mode  of  treating  ruptures, 
what  I  clam  therein  as  my  invention,  and 
deaire  to  secure  by  letters  patent,  is  eon- 
itrncting  an  appilative  composition  formed 
In  the  shspe  of  a  truss  pad,  substantially  as 
herein  set  forth,  and  employed  and  operating' 
in  the  manner  described." 

For  Improybments  in  Bridges.  HO" 
race  ChUdt, 

The  patentee  says,—**  In  the  construc- 
tion of  arch  bridges  with  diagonal  braces 
between  the  under  and  upper  arch-pieces, 
the  practice  has  heretofore  been  to  abut  the 
braces  against  the  posts  and  areh-pieces  at 
the  junction  of  the  two :  so  that  the  two 
braces,  on  opposite  sides  of  each  post,  apply 
all  the  strain  to  the  arch-piece  at  one  point. 
Thia  necessarily  tends  to  break  it  at  this 
point,  and  does  not  trancTfer  the  strain  from 
one  part  of  the  arch  to  other  parts-— a  result 
to  important  in  a  good  bridge. 

•*  The  object  of  the  first  part  of  my  In- 
vention is  to  arrange  the  diagonal  braces 
between  the  lower  and  upper  arch-pieces, 
or  arch-piece  and  its  chord,  and  at  a  sufli- 
eient  distance  within  the  posts  and  vertical 
connecting  rods,  as  to  make  that  portion  of 
the  arch- piece  perform  the  function  of  a 
lever  ;  the  post  or  connecting  rod  being  the 
fulcrum,  and  thus  to  transfer  the  strain  sp- 
plied  to  any  part  of  the  arch  from  one  dia- 
gonal  brace  to  another  throughout  the  series, 
and  in  this  way  give  to  the  arch-trust  the 
greatest  amount  of  stiffness  due  to  the 
amount  of  Umber  employed. 

"  It  is  also  well  known  that  bridges  are 
expdsbdito  much  lateral  strain  from  wind, 
tending  to  force  the  arch-trusset  over  out  of 


plumb ;  and  at  an  areh  Idset  muck  of  ite 
strength  when  out  of  plumb,  it  hat  becone  a 
matter  of  great  importance  to  perfect  « 
bridge  against  such  tendeneies.  Tlie  second 
part  of  my  invention  eonsiats  in  making  the 
middle  arch- trass  of  tie  bridge  in  two  parU« 
inclined  in  opposite  directions,  connected 
together  at  top  and  separated  at  bottom,  ao 
that  they  resist  the  action  of  tha  wind  is 
opposite  directions." 

CTaim.— "  What  I  claim,  therefore,  as  my 
invention,  and  desire  to  secure  by  letten 
patent,  is  the  employment  of  the  addition^ 
nuts  'upon  the  tuspentlon  rods  under  the 
upper  end  above  the  lower  stringers,  anb- 
stantlally  as  herein  described,  whereby  tbe 
tuspension  rods  answer  the  additional  pur* 
pose  of  counter  braces,  as  desoribed.  And 
I  also  claim  the  employment  of  screw*bolti 
combined  with  the  thrust- braoea,  and  pro* 
jecting  beyond  them  sufficiently  to  past 
through  the  stringers  where  they  are  united 
with  the  poB^s,  substantially  as  described, 
whereby  the  brace- posts  and  Stringers  are 
bound  together,  as  herein  described." 

iBffPROVBMKNT    IN     THE     MXNNBR     OF 

Accumulating  Icb  and  Cooling  Water. 
John  Dutton, 

The  patentee  says,—"  The  nature  of  this 
invention  consists  in  cooling  water  and  ae- 
cnmulating  ice,  by  compressing  air  to  one- 
fifth  its  bulk,  more  or  less,  in  any  convenient 
manner,  and  causing  it  to  suddenly  expand 
to  its  original  state,  and  come  in  contact 
with  a  body  of  water  issuing  from  another 
vessel,  and  passing  by  the  air  outlet  in  such 
a  manner  that  the  water  will  be  snddealy 
converted  into  lee,  or  a  degree  near  It,  on 
the  general  principle  that  air,  by  soddenly 
expanding,  generates  cold,  its  capacity  ftw 
heat  being  increased." 

CVaim.— "  What  I  claim  at  my  invention 
is  cooling  and  congealing  water  and  other 
fluids  by  means  of  compressed  air  confined 
in  the  vessel,  and  conveyed  through  a  tube 
provided  with  a  cock,  and  surrounded  by 
another  tube  provided  with  a  cock,  (and 
communicating  frith  a  reservoir  of  water,) 
and  allowing  it  to  suddenly  expand,  while 
surrounded  with  the  water,  in  such  a  manner 
as  to  cool  or  congeal  the  water,  on  the  ^rim- 
ciple  that  air,  by  suddenly  expanding,  ab- 
sorbs heat,  its  capacity  for  heat  being  ia- 
creased ,  as  described . " 

Im PROVE MENTt      IN    BodM-DERRfCKE. 

Albert  D.  Bishop. 

The  pntentee  says, — "  Instead  of  making 
the  boom  which  sustains  the  weight  that  is 
being  lifted,  as  heretofore,  to  project  all  on 
one  side  of  a  mast,  whi<ih  tends  to  earry 
over  the  whole  apparatus,  and  which  there- 
fore hat  to  be  tustained  by  guy  ropet,  I 
make  the  boom  to  extend  borisontaUy  to  en 
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Bqoat  dittanee  be]rond  a  short  mast  that 
turns  Id  appropriate  bearix^s  in  the  upper 
part  of  a  frame  standard  —  this  rear  pro* 
jection  of  the  boom  being  pronded  with  a 
}>race  rod,  which  is  connected  with  the  base 
of  the  standard  by  a  roller,  or  rollers,  and 
rail,  to  admit  of  the  free  turning  of  the 
l)Oom-.  The  rope  by  which  the  w«ght  is 
sustained  and  raised  passes  over  a  pulley  that 
has  its  bearings  in  a  block  that  slides  on  two 
rails  on  one  end  of  the  boom,  and  moved 
from  or  towards  the  mast  by  two  cords 
attached  to  the  sliding  block,  one  of  them 
passing  directly  to  and  over  a  pnlley  let 
into  the  mast  and  through  a  hole  therein ; 
and  the  other  passing  first  over  a  puUey  at 
the  end  of  the  boom  and  then  over  another 
pulley  on  the  mast,  so  that  by  means  of 
these  two  ropes,  after  the  weight  has  been 
raised,  it  can  be  moved  towards,  or  from 
the  mast ;  the  lifting  rope  being  passed  also 
over  a  pulley  attached  to  the  mast  and  down 
through  the  hole  therein.  This  arrangement 
will  admit  of  turning  the  boom  in  any  di- 
rection to  deposit  the  weight  at  any  point 
within  a  circle  of  which  the  boom  is  the 
radius.  The  standard  is  a  triangular  pyra- 
midal frame,  with  a  circular  base  provided 
with  an  inverted  circular  rail  under  which 
the  roller  of  the  brace  rod  runs,  and  with 
two  sills  to  rest  on,  or  by  means  of  wheels 
to  run  OB  a  permanent  railway,  to  admit  of 
moving  the  whole  apparatus  to  any  distance 
required  by  the  extent  of  the  work  intended 
to  be  done;  and  the  upper  end  of  this 
standard  is  adapted  to  the  reception  and 
turning  of  the  mast  of  the  boom.  The 
mode  of  framing  this  standard  is  good,  and 
highly  important  as  affording  more  stiffness 
and  solidity  for  various  kinds  of  structures 
than  any  other  mode  of  framing  with  which 
I  am  acquainted,  it  consists  of  three  posts 
placed  at  equal  distances  apart,  and  so  in- 
clined as  to  form  a  triangular  pyramid,  con- 
nected together  by  horizontal  ties,  and 
braced  together  by  diagonal  braces  running 
in  opposite  direotiona  and  crossing  each 
other ;  each  a^t  commaoces  at  the  base  of 
one  post,  runs  up  diagonally  to  the  next,  on 
one  face  of  the  pyramid,  from  the  upper 
end  of  this  brace  another  commences  on  the 
other  fsce  of  the  pymmid,  and  runs  up  at 
the  same  inclination  to  the  next  post,  at  the 
end  of  which,  and  on  the  third  face  of  the 
pyramid,  another  commences  and  runs  up 
at  the  same  angle  to  the  first  post  to  com- 
plete the  circuit,  and  so  on  to  the  top ;  the 
other  sat  runs  up  in  the  reverse  direction, 
and  crossing  the  first.  In  this  way  the 
system  of  diagonal  braces  commences  at  the 
base,  on  each  face  of  the  pyramid,  extend- 
ing Up  to  the  top  I  the  ends  of  the  braoes 
where  they  come  together,  and  on  opposite 
sides  of  each  post,  overlap,  so  that  one  bolt 


passes  through  the  ends  of  four  hracea  aad 
one  post." 

Claim.' — **  What  I  claim  as  my  invention, 
is  making  the  boom  to  extend  to  the  back 
of  the  mast,  which  turns  in  an  elevated 
standard,  in  combination  with  the  mode  of 
bracing  it  by  means  of  a  brace-rod  con- 
nected with  the  base  of  the  standard  by  a 
roller  and  rail,  to  admit  at  the  same  time;of 
turning  the  boom  as  described.- 

'*  I  also  claim  the  mode  of  constructidg 
the  standard,  by  making  it  of  three  posts 
tied  together  to  form  an  equilateral  triangu- 
lar pyjramid,  in  combination  with  the  system 
of  diagonal  braoes  as  herein  described, 
whereby  the  structure  is  rendered  stiff  and 
unyielding,  to  resist  vertieal  and  oblique 
thrusts  and  all  tendency  to  twist,  as  de- 
scribed." 

iMPROYElfnNTS   IN    THK  WlUX    CaBUI 

on  Chain  SuaraNSioN  Bninon.   John  A, 

The  patentee  says,—''  My  plan'  of  an- 
chorage differs  very  materially  from  the  mode 
hitherto  pursued.  It  is  principally  calcu- 
lated for  such  locations  where  there  is  no 
rock  and  where  an  artificial  anchorage  haa 
to  be  made.  In  most  cases,  the  practice 
has  been  to  resist  the  pressure  of  the  anchor 
plates  to  which  the  chains  or  cables  are 
attached,  and  which  are  continued  below 
ground  in  a  straight  course, — directly  by  a 
large  mass  of  solid  masonry,  constructed 
either  in  the  form  of  arches  or  straight 
walla  and  butting  against  the  abutments 
upon  which  the  towers  rest,  which  support 
the  chains  or  cables.  In  thk  case,  pressure 
is  transmitted  to  a  small  surface  of  stone 
wall,  which  has  to  be  constructed  with  great 
care  and  of  the  best  of  masonry :  and  as 
the  base  of  this  masonry  is  but  small»  its 
extent  in  length  most  be  proportionally 
Urge,  so  as  to  offer  the  necessary  resist- 
ance. 

'*  In  place  of  resting  the  anchor  plato  di- 
rectly against  the  stone  wall,  I  apply  in  any 
node  a  system  of  timbers  which  serte  in  a 
manner  as  a  foundation  for  the  superincum- 
bent masonry,  distribute  the  great  pressure 
of  the  anchor  plates  over  a  large  surface  of 
masonry,  reduce  therefore  ite  length  or 
depth,  and  by  its  yielding  or  elastic  nature 
prevent  the  breaking  of  the  anchor  plates. 
I  prefer  curving  the  chain  or  cables  bdow 
ground  in  place  of  continuing  them  straight. 
It  is  also  my  pmetioe  to  surround  all  the 
iron  below  ground  by  hydraulic  cement,  and 
wall  it  in  with  solid  masonry,  in  place  of 
leaving  an  open  channel,  as  is  the  case  in 
most  suspension,  bridges.  The  cement  with 
which  I  surround  the  chains  or  cables  pre- 
serves them  against  rustug  effectually. 
Where  greater  precautioA  is  desired,  the 
chains  may  be  enclosed  In  lead,"    ^  ^  i  ^ 
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Claim,^**  What  I  claim  as  my  original 
invention,  it  (he  application  of  a  timber 
foundation  in  place  of  stone,  in  connection 
with  anchor  plates  to  sapport  the  pressure 
of  the  anchor  chains  or  cables  against  the 
anchor  masonry  of  a  suspension  bridge,  for 
the  purpose  of  increasing  the  bate  of  that 
masonry,  to  increase  the  surface  exposed  to 
pressure,  and  to  substitute  wood  as  an 
elastic  material  in  place  of  stone  for  the 
bedding  of  the  anchor  plates.  The  timber 
foundation  is  either  to  occupy  an  inclined 
position,  where  the  anchor  cables  or  chains 
are  continued  in  a  straight  line  below 
ground,  or  to  be  placed  horizontally  when 
the  anchor  cables  are  curved.  The  whole  to 
be  in  substance,  and  in  its  main  features, 
constructed  as  described  above,  and  eihibited 
in  the  accompanying  drawings.*' 

Improysments  in  Machineet  foe 
CcTTiNG  Files.     Major  H,  FUher, 

The  patentee  says, — **  In  devising  ma- 
chinery for  catting  files,  a  difficulty  hitherto 
insurmountable  has  been  experienced,  which 
results  from  the  variation  in  the  hardness  or 
density  of  the  metal  at  different  points  of 
the  *  blaak  *  to  be  wrought  upon ;  or  to 
state  the  difficulty  more  practically  or  spe- 
cifically, where  the  piece  of  metal  or  '  blimk' 
is  softer  in  some  points  than  others,  the 
chisel  will  cut  deeper  in  such  points,  and  as 
the  feeding  motion  is  regular,  the  chisel  at 
its  next  descent  vrill  strike  in  the  groove 
previously  made,  and  merely  widen  the  said 
groove  without  forming  another  tooth.  Se- 
rious difficulty  has  alro  been  met  with  in 
accommodating  the  chisel  edge  to  the  *  wind' 
(so  termed)  of  the  '  blank'  or  the  imperfec- 
tion of  its  surface. 

''  These  difficulties  are  avoided  and  sur- 
mounted by  my  improvements,  my  machine 
being  so  srranged  as  to  imitate  or  perform 
automatically,  as  it  were,  the  mamuU  process 
which  is  now  in  rogue  for  cutting  files,  and 
which  consists  in  placing  the  chisel  edge  in 
advance  of  a  tooth  which  hag  been  formed, 
and  on  the  smooth  part  of  the  blank,  and 
drawing  it  back  until  the  operative  feels  the 
said  tooth,  when  the  blow  is  immediately 
given  with  a  heavy  hammer  which  forms  its 
succeeding  tooth  and  its  adjacent  groove.  In 
my  machine  this  function  is  effected  by  so 
arranging  the  chisel,  that  for  each  groove 
and  tooth  its  cutting  edge  is  made  to  reach 
out  and  elide  hack  in  a  manner  substantially 
analogous  to  the  manual  proeesa  above  spe- 
cified, the  movement  of  the  chisd  b^ng 
produced  by  mechanism." 
♦ 

THE  8PEAT  PUMP. 

Sir,- Mr.  Clive  asks,  "  If  I  have  not,  in 
my  calculation  of  engine  power,  left  out  the 
pressure  of  the  atmosphere,  as  induced  by  a 
vacuum  of  15  lbs.  to  the  inch  t? hen  perfect  V 


It  is  true,  I  did  not  mention  the  vacuus^ 
under  which  the  engine  at  Tipton  was  worked, 
simply  because  I  had  no  means  of  aseertiitt* 
ing  tiie  exact  amount ;  but,  if  he  will  recon- 
sider the  subject,  he  will  see  that  the  load 
per  inch  on  the  steam  piston  wsis  equal  to 
the  pressure  of  the  steam  above  tho  atmo« 
sphere;  hence  the  vacuum  remmned  at  a 
surplus  power  to  overcome  the  tension,  &c. 

The  experiments  at  Tipton  and  Llanhid- 
del  show  that  water  does  not  lose  its  gravity ; 
nor  can  a  greater  quantity  be  raiMd  by  a 
given  power  by  converting  it  into  sptmy. 
This  is  in  accordance  with  the  first  writers 
on  mechanics,  who  assert,  that  to  raise  one 
pound  or  one  ton  to  a  certain  height,  the 
power  expended  (exclusive  of  friction)  vW 
be  equal  to  the  descent  of  one  pound  or  one 
ton  from  the  same  height. 

I  am,  Sir,  yours,  fkc., 

Casskll  Moelais. 

Mcrthyr  Tydvil,  Jan.  18,  1848. 
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The  annual  general  meeting  of  this  in- 
stitution, for  the  election  of  officers  for  the 
ensuing  year,  took  place  on  Tuesday  last, 
the  18th  inst. 

The  term  of  two  years,  for  which  Sir 
John  Rennie  was  elected  to  the  presidency 
(on  the  retirement  of  James  Walker,  Esq.) 
having  expired,  the  most  important  buainesB 
to  be  transacted  at  the  present  meeting,  wu 
the  election  of  a  gentleman  to  succeed  him 
in  the  chair.  The  choice  of  the  meeting 
fell  unanimously  on  Joshua  Field,  Esq.,  of 
the  eminent  firm  of  Messrs.  Maudslay,  Sons, 
and  Field.  Mr.  Field's  claims  to  this  high 
distinction  cannot  be  better  expressed  than 
in  the  language  of  the  retiring  President, 
Sir  John  Rennie :  *'  Mr.  Field  had  been  one 
of  the  founders  of  the;  institution,  and  had 
taken  a  leading  part  in  its  management  for 
many  years  ;  he  was  universallj  respected 
and  esteemed  as  an  upright,  hononrsble, 
kind-hearted  man ;  he  was  of  high  celabrity 
as  a  mechanical  engineer,  partieularly  in  that 
most  important  department,  steam  naviga* 
tion;  and  his  election  would  unite  more 
firmly  the  two  branches  of  the  protesioB, 
which,  to  insure  general  prosperity,  must 
ever  go  hand-in-hand,  u  they  had  hitherto 
done  in  the  institution,  in  spite  of  all  nt- 
tempts  to  make  it  appear  otherwise.^' 

The  thanks  of  the  Society  were  toted  by 
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acelamation  to  Sir  John  Rennie  himself^  for 
the  admirable  manner  in  which  he  had  per. 
ftmned  the  duties  of  the  presidency  daring 
ld»  term  of  office.  Hie  nniform  urbanity 
and  oonrtety— 4he  Uct  and  inteUigencd  with 
which  he  had  managed  to  gire  always  as 
i^tmctire  and  nseful  a  bearing  as  possible 
to  the  discussions  of  the  Society— and  his 
unvarying  candonr  and  impartiality,  were 
ttch  in  their  turn,  themes  Of  just  enlogium. 
In  a  valedictory  address,  which  was  ex- 
Gcedingly  well  received,  and  which  we  hope 
at  some  fatnre  time  to  be  able  to  publish  at 
length,  Sir  John  bore  grateful  testimony  to 
the  cordial  support  and  assistance  he  had 
received  at  the  hands  of  the  members  of 
Council  for  the  past  ycar^  and  of  their  able 
and  efficient  secretary,  Mr.  Manliy.  In  the 
coarse  of  his  address,  Sir  John  alluded  in  a 
very  pointed  manner  to  the  estrangement  of 
the  government— if  estrangement  it  might  be 
called — ^from  the  general  body  of  civil  en- 
gineers. Very  rardy  was  a  civil  engineer  ap- 
pointed on  any  of  the  pnblle  boards  and  com  - 
missions ;  military  engineei^  were  constantly 
preferred  to  such  appointments,  simply  be- 
oanse  of  their  military  ranV,  and  not  because 
of  any  superiority  which  they  were  supposed 
to  possess  in  point  of  scientific  knowledge 
or  practical  skill.  The  public  service  had 
soilered  from  this  partiality,  and,  if  per- 
sisted in,  would  suffer  still  more  from  it. 

The  following  gentlemen  were  elected  to 
be  members  of  the  Council  for  the  year 
ensumg :— Joshua  Field,  Esq.,  President; 
W.  Cubitt,  J.  M.  Rendel,  J.  Simpson, 
and  R.  Stephenson,  M.P.,  Vice-Presi. 
dents;  J.  F.  Bateman,  O.  P.  Bidder, 
I.  K.  Brunei,  J.  Cubitt,  J.  Locke.  M.P.. 
J.  Mller,  W.  C.  Mylne,  T.  Sopwith,  J.  R. 
M*Ciesn,  and  C.  May,  Members;  and  J. 
Clattim  and  T.  H.  Wyatt,  Associates  of 
Council. 

INaUiaiKS   AND   ANSWERS   TO   INaUlRIES. 

Wir§OaM0et.'^*'Vfhich  is  the  best  tort  of  wire  gauge? 
— jD>  p."  That  which  is  called  "  the  Edinburgh 
gauge"  is,  we  believe,  the  simplest  and  best.  It 
oeutists  of  two  straight  bars  or  steel,  divided  on 
their  innw  ftcea  into  100  equal  parts,  and  united 

.  together  at  bottom,  but  at  such  a  degree  of  diverge 
enee  aa  to  be  half  an  inch  asunder  at  the  50th 
diyitloQ  of  the  scale ;  so  that  if  a  wire,  when 
dropped  into  the  angular  gap,  stops  at  10^,  20^,  or 
W>,  it  Indieatee  that  it  is  10, 30,  or  SO  huadzedths 
«r  an  inch  in  dXamstar. 
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Boubie  Achromatic  Lenses.-^"  T.  C.  S.,"  wl.omakS) 
Roroe  inquiries  (p.  69)  about  achromatle  combi. 
nations,  will  find  a  long  article  by  Biot— who 
knows  more  about  such  things  than  most  people 
— m  the  19th  vol.  of  the  **M6md{ns"  of  the 
French  Academy,  which  is,  I  believe^  intended  to 
be  of  practical  use  to  workmen.  I  know  a  first- 
'■*S7?'**"^  optician,  who  got  a  Wend  to  apply 
to  Profeasor  Airy,  and  two  other  of  the  first  opU- 
cal  authorities  of  the  day,  for  a  formula  or  rule  for 
working  certain  glasses  to  a  proper  shape ;  and 
they  all  gave  results  grossly  diflfering  from  each 
other,  and  from  the  greatest  limit  of  error  he 
could  even  himself  have  committed  in  pracUce. 
I  believe  that  this  was  not  owing  to  thelx  mathe- 
matics being  at  fault,  but  to  their  not  rightly 
understanding  the  practical  problem.— /T.  iT., 
Jan.  17,  1848. 

ObUjfatioiuo/S9eresj/,-'*'Jhwe  made  an  important 
Invention,  which  I  am  about  to  submit  to  the 
notice  of  a  capitalist ;  and,  as  a  preventive  to 
fraud,  1  am  advised  to  obtain  his  written  promise 
to  the  effect  that  he  will  not,  on  pain  of  forfeituie 
of  a  stated  sum  of  monev,  take  any  undue  advan- 
tage of  the  invention,  providing  he  does  not  come 
lo  some  agreement.  Will  such  a  written  promise 
be  binding  and  effective  f  or,  if  not,  what  course 
would  you  advise  me  to  pursue?"— Such  a  written 
agreement  will  be  binding  enough,  and  the  for- 
feit mouey,  if  stated  to  be  the  amount  agreed 
upon  between  the  parties,  as  liquidated  dama- 
pfs  for  breach  of  contract,  may  be  recovered  by 
an  action  at  law.  However,  there  Is  great  diffi- 
culty in  all  such  cases  in  obtaining  evidence  of 
the  "undue  advantage"  taken:  and  the  best 
securltv  which  an  inventor  can  have,  Is  to  make 
sure  that  he  Is  dealing  with  honourable  and 
respectable  parties. 

Solid  and  Hollow  EUetro-Maffnttt.—'*!  fear  lest 
your  correspondent,  'J.  P.,»  Brighton,  (p.  69,)  may 
be  misled  by  supposing  that  the  removal  of  the  in- 
terior solid  of  electro>magneta  will  not  impair 
their  power.  I  have  tried  and  proved  it  otherwise. 
What  he  should  do  Is  to  draw  the  iron  into  fine 
thin  square  wire,  and  let  it  be  well  acealed  be- 
fore covering  it.  I  heard  Dr.  Scoresby  lecture  at 
Cambridge  on  the  subject:  his  dicta  were  conflnM 
to  common  magnpia  polarized  by  traction  or  per- 
cussion.—/. JIf," 


CainbridyeMalhematict.—DeAriAr.  Editor,— I  think 
you  did  wisely  to  put  your  veto  on  the  discussion 
of  the  question  respecting  "  Cambridge  Mathe- 
matics,'* when  it  took  the  form  prefigured  by  the 
Initiatory  remarks  of  '•  -f,"  which  you  printed 
in  the  last  number  of  yoiirMagaaine.  I  tuWy  ac- 
quiesce Jn  }'our  decision ;  and  I  will  add  further 
—that  had  you  printed  his  letter  entire  I  should 
have  felt  It  a  degradation  to  reply  to  a  person  who 
could  (in  perfect  Igaoranc^of  who  I  am,  whether 
a  Gantab  or  not,)  have  ventured  to  charge  me 
with  "personal  prejudice"  in  the  matter.  You, 
at  least,  know  that  I  am  incapable  of  introducing 
*'  personal"  feelings  into  scientific  discussions, 
and  I  trust  I  shall  ever  possess  that  maali»e98 
and  love  of  truth  which  would  lead  me  to  retire 
from  any  discussion  where  I  found  myself  in 
error,  without  Indulging  in  splenetic  personal 
attacks  upon  my  opponents.  The  truth  Is,  that 
the  readiness  with  which  "  -{- "  applies  such  mo- 
tives to  me,  only  shows  how" conscious  he  is  of 
Iteing  governed  by  such  motives  himself.  An 
honourable  mind  does  not  impute  unworthy 
motives  to  everyone  who  difi'ers  from  him 
in  opinion,  whether  the  discussion  relate  to 
scientific  truth  or  to  social  organizations. 
As  to  the  "becoming"  style  of  writing  with 
respect  to  Cambridge,  I  shall  always  follow  my 
own  Judgment  in  preference  to  that  of' <  ^  » 
Having  said  this  much,  I  resign  into  your  hancla, 
as  the  most  able  and  most  fitting,  the  (rfiice  and 
title  af  "  Your  ]tevlewer."^[W«  do  not  thiaX 
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that  "  -f-  "  can  b«  fairlj  charged  with  absolutely 
ImpntlDg''' personal  pr^udlce"  to  our  friend  the 
"Reviewer/*  and  still  lees  with  CTincIng  "rea- 
diness" to  do  so.  The  words  he  used  were 
these :~"  Convinced  that  the  lan^age  of  the 
author  of  the  articles  alluded  to  savoured  more  of 
([  might almott  prefix  theword  personal) prejudice 
than  was  becoming."  At  the  same  time,  we  rather 
take  blame  to  ourselves  for  allowing  the  imputa- 
tion to  pass,  even  in  the  very  qualified  form  it 
bore,  without  adding  a  note  expressive  of  our 
own  perfect  oonviction  that  **  personal  feelings" 
had  nothing  whatever  to  do  with  the  strictures 
complained  of.— Ed.  M.  M.] 

If tOurat  Bridge  in  Ulinoi4.— In  Jackson  county, 
lUinols,  on  the  south  side  of  Muddy  Biver,  near 
M urfireesborough,  there  is  a  natural  bridge,  which 
is  something  of  a  curiosity.  It  is  thrown  across 
the  1>ed  of  the  rivulet  from  buttresses  of  nearly 
equal  size,  worn  out  of  the  solid  rock  by  the  water 
as  smoothl]^  aa  if  cut  by  a  chisel.  The  bridge  is  a 
solid  Mock  of  limestone,  S4  feet  in  the  span  of  the 
arch  firom  buttress  to  buttress,  22  feet  above  the 
bed  of  the  stream,  15  feet  wide,  7  feet  thick  in  the 
middle,  and  about  12  feet  thick  at  the  ends  resting 
on  the  two  buttresses.  The  appearance  of  the 
whole  is  that  of  a  modem  stone  bridge,  except  that 
the  north  end  is  a  little  lower  and  narrower  than  the 
other,  though  the  inclination  is  not  more  than  2^ 
feet  in  its  length  on  the  top.  It  is  120  feet  long, 
and  firmly  and  conveniently  set  into  the  opposite 
banks,  and  over  it  is  a  good  road  for  horses. 


WBXKLY  LIST  OF  KBW  BKOLI8H    PATKNT8. 

John  GUmore,  Lieutenant  in  the  Royal  Navy,  for 
eenain  improvements  in  ventllstlng  ships  and  other 
vessels.    January  17 ;  six  months. 


Charles  Crane,  of  Stratford,  Essex,  manufacturing 
chemist,  and  James  Thomas  JulHon,  of  the  taw* 
place,  analytical  chemist,  for  improvements  in  the 
manufacture  of  certain  acids  and  salts,  and  a  new 
apparatus  applicable  to  the  said  improvementa. 
January  18;  four  months. 

Samuel  Cunlififie  Lister,  of  Maoningham  Kail,  in 
the  parish  of  Bradford,  Esq.,  for  improvements 
in  stopping  railway  trains  and  other  carriages,  and 
generally  where  a  lifting  power  or  pressure  is  re- 
quired.   January  18;  six  months. 

John  Hickman,  of  Birmingham,  Ibr  improve- 
ments in  the  means  of  constructing  and  connecting 
parts  of  bedsteads,  couches,  and  other  articles  of 
furniture  to  which  such  Improvements  may  be  ap*  - 
plicable,  and  also  in  the  means  of  attaching  knobs 
or  handles  to  drawers,  doors,  and  other  parte  of  fur- 
niture.   January  18;  six  months. 

William  Newton,  of  66,  Chancery-lane.  Middle- 
sex, civil  engineer,  for  improvements  in  the  manu- 
facture of  sugar  from  the  cane.  (Being  a  commu- 
nteaiion.)    January  18;  six  months. 

John  Frederic  Bateman,  of  Manehester,  for  cerr 
tain  improvements  in  valves  or  plugs  for  the  passage 
of  water  or  other  fluids.    January  16 ;  six  months. 

Thomas  Robert  Sewell,  of  Carrinrton,  in  the 
parish  of  Basford,  Nottingiiam,  chemist,  for  im- 
provements in  preparing  flour.  January  18;  six 
months. 

Joseph  Clinton  Robertson,  of  166.  Fleet-street, 
Loudon,  civil  engineer,  for  certain  improve- 
ments in  the  manufacture  of  textile  fkbrics,  stnflHi. 
and  tissues,  and  of  certain  new  products  obtained 
by  the  aid  of  such  improvements.  (A  coramunica- 
tim.)    January  19;  six  months. 

John  Duncan,  of  Brentwood,  Essex,  gentleman, 
for  certain  improvements  In  tanning  of  hides.  Ja- 
nuary 20;  six  montlis. 


WXBKLT  LIST  OF  DX8ION8  FOB  ARTICLES  OF   UTILITY    RBOTSTKBBD. 


Date  of  No.  In 

Regtstra-the  Re- 

tlon.      gister. 

Jan.  13     1320 

„      1821 

15       1322 


19 


1328 
1324 


1325 


Proprietors' Names.  Addresses.  Subjects  of  Deslgr.s. 

Richard  Stratton Bristol Tumbler  cart    for  nlght-soU 

T  1.    m       ^  ,T  «^  .  manure,  gravel,  tc.  ^ 

John  T.  and  H.  Christy 

and  Co........... London The  gntta percha hat. 

Henry  MartmAitken...  Manchester , Improved  horizontal  scariflca- 

<r»>.i.       •»  .  «,  tor  for  cupping. 

yfl"«mHerapath Bristol Universal  ooalgas  blow-pipe. 

Henry  TOley Piccadilly Self-acting   blacking    foun- 
tain. 
John  and  William  Dent 


_andCo Wood-street,  Cheapside.. 

Thomas  Ball Enfield 


Glove  finger-end. 
Portable  suspending  and  re- 
volving oven. 


^btrmmmtg. 


To  Engineers  and  Boiler-Makers. 

"Tap. WELDED  IRON  TUBES.  FOR  MARINE  AND  LOCOMOTIVE  8TEAM-B0ILFRS  Tuh^a 
^  for  Steam,  Gaa,  and  other  purposes  j-all.  sorts  of  Gas  Fittlnm.  The  mTm?m,?-m  pS?:.  V*^' 
Tube  Company,  42  Cambridge-streSt,  Birmingham,  and  8methw?c*k  StIfford?W^  "fci^t  *« 
and  Gas  Tubes,  under  an  exclusive  License  ftom  Mr.  R.  Prosser.  the  Patentee  ^*""'^^*""  °**"*^^ 
•  These  Tubes  are  very  extensively  used  in  the  Boilers  of  Marine  and  Locomotlvi.  <;t*>«m  Pn.,i«-e 
in  England  and  on  the  Continent ;— are  stronger.  Lirhtcr  Cheaot-r  and  mnrf  S  v^  Steam  Engines 
Coppe?  Tubes,  and  warranted  not  to  open  in  the  weld.'       '  ^    '  *°**  '°**'^  ^"'»^»*  *»»*°  Brass  or 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works— Smethwick,  Stafl!brdshlre. 

LONDON   WAREHOUSE— No.  66,  UPPER  THAMF^-STRRET. 
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Ghitta  Pereha  Company^  Patentees^ 

JVharfroad^  City-road,  London, 


October  1, 1847. 

THE  GUTTA  PERCHA  COMPANY,  In  requeBt- 
ing  the  attention  of  the  Public  to  the  »<  conipa- 
nylng  Testimomalfl,  have  great  pleasure  tn  stating 
that  the  ateidily  increasing  demand  'or  the  Pa- 
TFNT  (icTTA  Hui( BA  Dbivimq  Bamds  Justifies 
the  utmost  eonfldenee  that  they  are  fully  approved. 

Their  durabilitv  and  strength,  permanent  con- 
tnaetilitv  and  uniformity  of  substance — their  insus- 
ceptibility of  injury  Arom  contact  vitb  Oils,  Grease, 
Acids.  Alkalies,  or  Water,  and  the  fadllty  with 
which  the  single  Joint  required  can  be  made  In 
Bands  of  an  inoeflnlte  length,  render  them  superior 
for  almost  all  working  parpeaea,  and  decidedly  eco- 
nomical. 

Galoshes,  Tubing  of  all  sizes,  Bougies,  Catheters, 
and  other  SUR0ICALINSTRUHEMT6 ;  MOULD- 
INGS FOR  PICTURE-FRAMES  and  other  deco- 
rative purposes  :  WHIPS  and  THONGS, TENNIS, 
GOLF,  and  CRICKET  BALLS,  are  tn  a  forward 
state  of  manuficture,  and  will  be  very  shortly  ready 
for  sale. 

All  orders  forwarded  to  the  Compant's  Wokks, 
Wharv-boad,  City-hoad,  will  receive  immediate 
attention. 

Haalingden,  September  4, 1847. 

Dear  Sir,— We  have  now  been  using  the  Gutta 
Pereha  Si  rags  for  the  last  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  our 
most  sanguine  expectations ;  and  we  may  add,  that 
some  of  our  maebinea  which  required  a  12-inch  lea- 
ther strap,  and  which  almost  daily  required  to  be 
repaired,  we  have  been  turning  the  same  with  the 
Gutta  Peieha  Straps  10  inches  only  for  the  above* 
named  period,  and  now  find  them  aa  good  aa  the 
4ay  they  were  first  applied. 

We  remain,  yours  respectfully, 

W.  fr  R.  TURNER. 

To  S.  Statham,  Esq.,  Gutta  Pereha  Company. 
Atlas  Worka,  Manchester,  Sept.  I,  1847. 

Slr,~In  reply  to  vour  inquiry  as  to  the  result  of 
omr  experience  with  the  Gutta  Pereha  Straps,  we 
have  great  pleasure  in  stating  that  the  advantages 
they  possess  are  so  very  mandUJest  as  to  Induce  us  to 
apply  them  in  almost  every  instance  where  new 
straps  are  required.— We  are,  Sir,  very  respectfully, 
SHARP,  BROTHERS. 

Samuel  Statham,  Esq.,  Gutta  Pereha  Company. 
Bridgewater  Foundry,  Patricroft,  near 
Manchester,  Sept.  3, 1847. 

Sir, — In  reply  to  your  Inquiry  respecting  how  we 
like  your  OutU  Pereha  Machine  Straps  or  Driving 
Belts,  although  we  have  not  had  quite  so  much 
experience  in  the  above-named  use  of  Gutta  Pereha 
as  we  hope  to  have,  so  far  as  we  have  employed  it, 
it  has  given  us  general  satisfaction.  The  beauti- 
fully straight  and  regular  manner  in  which  it  runs 
on  Uie  pulleys,  especially  on  our  cone  or  speed  pul- 
leys, is  a  strong  recommendation  in  its  favour ;  and 
although  we  are  inclined  to  think  it  does  not  take 
so  fast  a  KTip  on  the  pulley  is  leather,  yet  there  is 
ample  hold  for  all  general  purposes,  ^e  shall  con- 
tinue to  use  It  and  to  give  it  our  best  attention,  so 
as  to  learn  how  to  employ  to  best  advantage  the 
many  excellent  qualities  it  possesses  over  the  ordi- 
Sriry  leather  belts. 

NASMYTH,  GASKELL,  8(  CO. 

S.  Statham,  Esq.,  Gutta  Pereha  Works,  London. 
Manchester,  18th  June,  1847. 

Dear  Sir, — We  beg  lo  inform  you  that  we  have 
now  bad  the  patent  Gutta  Pereha  Banda  or  Straps 
in  use  for  more  than  six  months.  pQr  tube  frames 
we  consider  them  very  mueh  superior  to  anything 
iro  have  tried  before.  They  also  do  very  well  aa 
open  straps  for  mules,  throstles,  looms,  fte, 
H^e  $at,  t\x,  yours  respectfully, 


THOS.  D0DG8H0N  &  NEPHEWS. 

Mr.  Samuel  Statham,  Gutu  Pereha  Company. 
Wellington  Mills,  Stockport,  4th  September.  1847. 

Gentlemen,— We  have  mueh  pleasure  in  bearing 
our  testimony  to  the  valuable  qualitiea  of  the  Outta 
Pereha  for  d rivinK  band^.  We  have  fonnd  it  anawer 
exceedingly  well  in  most  cases  where  we  haiw  tried 
it,  and  we  think  it  has  only  to  be  made  known  to 
ensure  its  very  general  use. 

We  are.  Gentlemen,  yours  dbediently, 

HOLE.  LINGARD,  ft  CRUITENDR^T. 

To  the  Outta  Pereha  Company,  City-road,  London. 
Tottington  Hall,  near  Bury,  Lancashire, 
September  3,  J  847. 

Dear  Sir,— Tour  letter  of  the  81st  August  is  to 
hand,  and  in  answer  respecting  the  use  of  your 
Outta  Pereha  Bands.  1  cannot  give  you  a  better 
proof  of  our  approval  of  them  in  preference  to  lea- 
ther strapa,  than  having  given  an  order  for  another 
to  your  partner,  yesterday,  to  be  in  readiness  in  case 
or  accident.  They  are  decidedly  preferable  to  the 
old  straps  1  and  we  can  recommend  them  with  the 
greatest  confidence  to  any  person  for  Driving  Straps. 
For  HALL  ft  GORTON,  THOMAS  OORToN. 

8.  Statham,  Esq..  GutU  Pereha  Company. 

Brewery.  16th  September,  )847. 

Gentlemen,— We  have  much  pleasure  in  repeat- 
ing our  testimony  to  the  very  great  improvement 
effected  by  the  uae  of  Machinery  Banda  made  of 
your  material  Instead  of  leather :  the  stoppage  of 
parta  of  our  works,  through  the  falling  of  the  lea- 
ther atraps,  used  to  be  of  daily  occiurence,  causing 
great  inconvenience  and  expense.  With  thb  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advantage  of  ualng 
your  material  la  surprising,  as  regards  economy  and 
aafving  of  trouble.  We  confidently  recommend  it 
to  machinists  and  factories  for  general  adoption. 
TRUMAN,  HANBURY,  BUXTON,  &  CO. 

To  the  Gutta  Pereha  Company. 

Patent  Gutta  Pereha  Soles  for 
Boots  and  Shoes. 

The  capabilities  of  the  GUTTA  PERCHA  SOLES 
FOB  BOOTS  AND  SHOES  having  been  osten- 
•ively  and  satislhetorUy  tested,  we  can  unhesitat- 
ingly recommend  the  material  prepared  for  the  pur- 
pose, its  merit  liaviofr  been  aekoowledged  by  all 
who  have  worn  it.  Indeed,  experience  has  proved 
that  Gutu  Pereha  Soles  wear  twice  as  long  as  ]«i- 
ther,  with  great  additional  personal  comfort,  and 
they  remain  perfectly  impexvious  to  wet  until  quite 
worn  through. 

23,  Southampton-row,  IttSept..  1847. 
Gentlemen,— I  write  to  thank  you  tor  allowing 
me  to  use  the  new  PATENT  GUrrA  PERCHA 
SOLES.  I  felt  annoyed  at  not  being  allowed  to  use 
them  from  the  time  1  had  firat  worn  them,  namely, 
from  last  October,  but  am  not  sorry  now,  because  1 
can  speak  confidenUy  of  their  advantages  over  lea- 


ther soles.  I  made  the  first  pair  last  October,  an^ 
wore  them  eight  months  before  I  wore  the  soles 
through.     I  had  them  heeled  six  times,  and  one 


pair  of  extra  fronts  I  put  to  the  same  soles.  /  onip 
kepi  the  one  pair  in  wear  to  aee  how  long  thep  would 
Inet,  I  will  never  wear  another  leather  sole  so  long 
as  I  can  get  GUriA  PERCHA  SOLES,  and  I  walk 
from  12  to  20  miles  a  day. 

C.  WRIGHT,  Boot  and  Shoe-maker. 

To  the  Gutta  Pereha  Company. 

9,  Gloucester  Row,  Hoxton,5th  July,  1847. 

Sir,— I  beg  to  thank  you  lor  the  boots  with 
OUTTA  PERCHA  SOLES  which  I  had  from  you 
on  the  first  of  the  year.  I  have  had  them  in  con- 
stant use  foi  nearly  five  months,  the  greater  portion 
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of  that  time  being  the  most  inclement  period  of  the 
year:  and  from  my  occupation  as  a  genftral  port 
iettercarrier,  you  may  be  sure  that  they  have  had 
more  thsn  a  common  fair  trial,  and  the  Gutta  Per- 
cha  seema  now  as  firm  and  aa  little  worn  m  on  the 
cm  day.     W.  HUTTON,  G.  P.  O.  Letter  Carrier. 

To  E.  Granville,  Eaq.,  GutU  P«reha  Worka 

28,  St.  John^treet,  Augast  25th,  1847. 

Gentlemen,-It  gives  me  ««»*«  Pj**?*"  *ojJ^ 
quaint  you  tliat  the  Gatu  Pcrcha  Solea  I  had  firom 
your  Works  have  answered  the  purpose  admiraWf , 
as  I  can  ftdly  testify,  having  had  them  in  wear  six 
months,  during  the  winter,  In  Srolthfield-markct, 
and  have  not  been  subjected  to  the  annoyance  of 
wet  feet,  as  is  often  fhe  case  with  leather  soles,  and, 
in  my  opinion,  they  wear  three  ttoes  ^^^^ng^^ 

1  have  ttorn  the  Gutta  Percha  Soles  for 
nearly  a  year,  with  much  satisfaction  and  comfort : 
in  wet  and  cold  weather  they  keep  the  feet  perfectly 
dn*  and  warra-*re  pleasant  to  wear,  and  I  have 
found  them  more  durable  than  leather. 

I  am.  Dear  Sir.  your,  ^althfally^^^^^. 

To  the  Secretary  of  the  Gutta  Percha  Company, 
To  the  Gutt.i  Percha  Company. 
N  B  —The  above  Solea,  which  are  not  worn  out, 
may  be  seen  at  the  Gutta  Percha  Company**  works. 
No.  S,  Union  place,  N«w-roai|. 

Baty  Drinky  and 
Avoid. 


AnVERTl3tMEHT£J. 

Scientific  Bdok-Readlng 
Society. 

•PERSONS  disposed  to  co-operate  in  the  form^ion 
■^of  a  Book  Society  for  the  early  perusal  of  aU  New 
Works  connected  with  the  Arts  and  Sciences,  and 
of  all  the  SUndard  Sclentiflc  Journals,  both  borne 
and  foreign,  are  requested  to  transmit  their  namea 
and  addresses  to  Mr.  Byerley,  166.  Pleet-street. 


What  to 


Sound  digestion!  What  a  boon;  but  what  a 
rarity !  All  the  wealth  in  the  world  cannot  buy  it, 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
niffhts !— How  refreshing  is  a  good  night  s  rest,  and 
how  few  obtain  it !  How  fearlUl  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves !  Physic  is 
ouG  evil  to  cure  another;  but  caution  keeps  off  more 
fire  than  water  quenches.  Reader,  if  you  value  the 
desiderata  of  good  health  In  the  day,  and  trancfuil 
repose  at  nights,  together  with  mental  serenity  at 
a<f  times,  or  should  lack  firmness  of  nerve  or  pur^ 
pose,  or  suffer  from  the  sorrows  of  an  afHieted  body 
seek  how  to  obtain  the  former,  and  remove  the 
latter,  in  DR.  CULVERWELL-S  little  Memoirs, 
called  "HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DRINK,  and  AVOID;"  and  its  eotnpanion— 
•'  HOW  to  be  HAPPY  "  (the  price  is  but  la.  each, 
if  by  post,  Is.  6d.  in  stamp:).)  They  recommend  no 
nostrum,  pill,  or  balm,  but  render  every  possessor 
master  or  mistress  of  his  or  her  own  case.  They 
tell  home  truths,  and  detail  facts  that  may  astound, 
but  which  are  worthy  of  recognition,  and  they  fur- 
thermore unmystliy  the  laws  of  life,  health,  and 
happiness;  that  how  to  live  happily  and  content - 
fdly,  is  rendered  clear  and  open  to  the  humblest 
intelligence.  To  be  had  of  Sherwood,  2S,  Pater- 
noster-row; Carvalho,  147,  Fleet-street;  Mann,  39, 
Comhill;  Nelson,  457,  West  Strand,  and  all  book- 
•eUers  ;  or  direct  from  the  Author,  10,  ArgylUplace, 
Regent  street ;  who  can  be  personally  conferred 
with  dally  till  four,  and  in  the  evening  till  nine. 

Just  Published,  Price  Fire  Shillings, 
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In  folumetf  l!f.  and  iUl,  we  gave 
An  leeount   of    varions  improvements 
ooDnected  with  steam  engines,  railway 
looomotives,  &c.,  patented  by  Mr.  Thos. 
Melling,    of    the    Rainhill   Iron -works 
(near  LWerpool.)     One  of  these  con- 
■isted  IB  manufactaring  the  shafts,  eon- 
Beeting  rods,  axles,  tyre-bars,  and  other 
•iaiiVar  parts  of  nacbinerr  of  several 
Tb^M  df  iron  heUied  together  (after  the 
■MHiiicr  in  which  ropes  are  spnn,)  instead 
•t  «Mildn|[  then  of  one  piece,  as  osnal. 
That  there  wonld  be  a  great  gain    in 
strength  by  snob  a  iMde  t>f  manafac- 
tnre,  was   not,  we  beltefve,  questioned 
by  any  one ;  but  it  was    supposed  by 
fome — ^not  without  appwent  fCtoon — that 
the  difficulty  of  the  operatioBy  arising 
from  the  intractibility  of  bar  h'on,  at 
oompared  with  rope  or  wire,  wonld  pre- 
vent it  from  coming  into  general  nse. 
We  are  happy  to  say  that  this  difficnhy 
has  been  completely  ovcroosie  by  the 
ingenuity  and  perseverance  of  the  paten- 
tee.   He  has  constmeted  a  wiacmne  for 
the  purpose^  and  had  it  for  more  than  a 
twelvemonth  in  full  operation,   which 
is  of  such  power,  that  bandies  of  strong 
Iron  rods  are  twisted  together  by  it,  with 
AS  much  facility  as  if  titey  were  so  many 
reeds.    The  iron  is  firat  piled  up  in  bars, 
then  twisted  by  the  nachine,  and  subse- 
quently finished  by  hantmering  and  roll* 
ing  to  any  required  form.     From  the 
nccompanyirg  engravings  of  the  machine 
it  will  be  seen  that  there  are  two  pairs  of 
rollers,  which  receive  the  bars  to  be 
twisted.    One  of  these  pairs,  or  the  '*  de- 
livering rollers,"  rest  in  twe  cheeks,  and 
simply  revolve  upon  their  own  axes; 
wMlst  the  other  pair,  or  ''revolving  roll- 
era,"  have  not  only  a  motion  about  their 
Sfwn  axea,  but  also  revolve,  along  with 
flie  plates  by  which  they  are  carried,  in 
B  plane  st  right  angles  with  the  bar  to  be 
twisted.     The  bar,  or  pile  cf  bars,  being 
passed  through  the  revolving  rollers,  and 
oetween  the  *' deli verin scrollers,"  the  up- 

S?r  delivering  roller  is  then  pressed  upon 
,  either  by  a  lever  and  weight,  (as  shown 
in  fig.  1,)  or  by  a  screw,  (as  in  fig.  4.) 
Being  thus  prevented  from  turning  at 
one  point  by  the  delivering  rollers,  and 
forcibly  carried  round  at  another  by 
the  revolving  rollers,  it  is  obvious,  that 
betwaen  tlic»e  points  a  twist  must  take 
place;  whilst  the  revolutions  of  both 


pairs  of  roUefs  upon  thffr  own  MtH  it 
equal  rates  of  speed,  not  only  serve  to 
carry  the  pile  of  bars  forward,  but  to 
keep  it  perfeetly  straight,  without  any 
unequal  stress  being  imparted  to  any  por- 
tion of  the  pile. 

Fig.  1 ,  is  a  side  elevation  of  the  ma- 
chine, with  the  carriages  for  conveying 
the  bars  to  and  from  the  furnaces,  &c. :  a 
portion  of  the  driving  gear  being  omitted 
in  this  view,  in  order  to  show  the  otiier 
parts  more  clearlv. 

Fig.  2,  is  a  plan.  In  this  view  the 
principal  parts  of  the  machine  are  shown 
in  section,  and  the  whole  of  the  driving 
gear  is  exhibited. 

Fig.  3,  is  an  end  view,  taken  from  the 
end  at  which  the  bars  are  delivered,  or 
looking  upon  the  delivering  rollers. 

Fig.  4,  is  a  side  view  of' the  delivering 
roHers  and  cheeks,  detached  from  the 
rest  of  the  machinery,  showing  bow  the 

rtio«  of  the  upper  roller  is  regulated 
a  Bcirw,  instead  of  by  a  lever  and 
weight,  (as  in  fig.  1.) 

Ftg.  5,  is  a  front  view  of  the  revolving 
toilers,  showing  the  movement  by  which 
the  re^lntion  about  their  own  axes  is 
obtained. 

A,  is  the  bed-plate  of  the  machine ;  B, 
the  stone  foundation  upon  which  the  bed- 
plate rests;  C,  the  driving  shaft,  to 
which  the  power  is  first  applied ;  D,  IV, 
D'',  pedestals  attached  to  the  bed-plate, 
for  carrying  same ;  £E^,  the  delivering 
rollers. 

From  the  driving  shaft,  C,  motion  is 
communicated  to  the  lower  delivering 
roller,  E',  by  the  worm  F,  the  worm- 
wheel  G,  the  shaft  H,  and  the  two 
spur-wheels  II.  The  object  in  giving 
motion  to  the  lower  roller  first,  is  to  leave 
the  upper  one  at  liberty  to  be  raised  or 
lowered,  as  circumstances  may  require. 
JJ^  are  two  standards,  carrying  pedes- 
tals, in  which  the  shaft  H,  works;  EE', 
are  two  spur-wheels,  which  communi- 
cate motion  from  the  lower  to  the  up- 
per delivering  roller.  The  journals 
of  the  delivering  rollers  work  in  four 
plummer-blocks,  a,  a',a'%a"\  which  rest 
in  two  cast-iron  cheeks,  LL.  These 
cheeks  are  bolted,  and  farther  secured  by 
keys,  to  the  bed-plate,  A.  The  pressure 
upon  the  upper  delivering  roller,  £,  is 
obtained  by  the  weight,  M,  and  the  lever, 
N,  and  communicated  to  the  plummer- 
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blocks,  ad^  by  the  centre  pin,  6»  and  the 
two  spindles,  ct^  The  lever,  N,  is  carried 
by  two  links,  </(/*,  connected  with  it  by 
the  centre  pio,  «,  and  working  upon  two 
studs,  ff^  inseried  in  the  cheeks,  LL; 
gg^  are  two  wrought- iron  loops,  to  either 
of  which  a  rope  or  chain  from  a  crane, 
or  a  pair  of  blocks,  may  be  attached,  for 
raising  the  lever,  N.  The  revolving  roll- 
ers, 0(y,  are  carried,  by  four  plummer- 
blocks,  A,  h\  K\  h"\  fitted  to  two  cheeks, 
tV,  which  are  bolted,  and  further  secured 
by  keys,  to  two  cast-iron  plates,  P,  Q. 
On  the  back  of  the  plate,  O,  is  cast  a 
circular  ring,  which  is  truly  turned  and 


fitted  into  a  corresponding  plate  or  car- 
rier, A:,  which  is  affixed  by  screw-bolts 
and  keys  to  projecting  flanches  cast  on 
the  cheeks,  LL.  On  the  back  of  the 
plate,  P,  is  cast  a  worm-wheel,  U,  which 
IB  bored  out,  and  works  upon  a  carrier,  /, 
turned  to  correspond.  Tne  carrier,  /,  is 
bolted  and  keyed  to  a  strong  cast-iron 
bracket,  p,  which  is  also  bolted  and  keyed 
to  the  bed-plate,  A.  Motion  ia  trans- 
mitted to  the  revolving  rollers  from  the 
driving  shaft,  C,  by  the  pair  of  mitre- 
wheels  RR',  the  shafk  7,  the  worm  Y, 
and  the  worm-wheel  U,  which  wheel  is, 
as  before  stated,  cast  fast  to  the  plate  P 


Fig.  3. 


r,  r',  r",  are  pedesUls  bolted  to  the  bed- 

Slate,  for  carrying  the  shaft  q\  8  is  the 
y- wheel.  The  motion  of  the  revolving 
rollers  about  their  own  axes  is  obtained 
by  the  plates  P  and  Q  carrying  round 
with  them  two  spur  pinions,  # ,  *",  which 
work  into  a  fixed  toothed  rim  W,  and 
thereby  obtain  a  motion  round  their  own 
centres,  as  well  as  the  motion  round  the 


machine  which  they  derive  from  their 
connection  with  the  plates  P  and  Q. 
The  motion  of  the  pinions  #«',  round 
their  own  centres  thus  obtained,  is  trans- 
mitted to  the  revolving  roUersby  the  two 
worms,  trti/,  on  the  pinion  s  afts,  and 
the  two  worn^-wheels  or*',  on  he  roller 
shafts,  y,  y\  y'\  t/'\  are  screws  for  re- 
gulatmg  the  revolving  lollen  acoording 

Digitized  by  VjOOQIC 


ON  THl  PROBXiXlf  OF  THI  6XK«aAL  SOLimOlC  OF  ALOXBBAICAL  XaVATZOyg.  lOl 


to  the  riae  of  the  bar ;  and  zsf,  stajs  for 
keeping  the  plates,  P  and  Q,  at  the  pro- 
per distanee  froip  each  other. 

The  machine,  in  fig.  2,  is  represented 
as  thrown  out  of  gear  whilst  in  the  act  of 
twisting  a  bar,  Y.  This  disengagement 
Is  effected  bv  removing,  by  the  levers, 
II,  the  olatch- boxes,  22',  from  the  cor- 
responding elotches  cast  on  the  worms, 
FY,* these  worms  being  loose  upon  their 
shafts.  The  office  of  the  levers  S  and 
4,  the  shaft  5,  and  the  rod  6,  is  to  ena- 
ble the  attendant  to  enme  or  disengage 
the  ddivering  rollers  whilst  at  the  oppo- 
site end  of  the  maehine.  YII,  is  the 
carriage  for  conveying  the  bars  from  the 
furnace  to  the  machine;  it  is  mounted 
upon  four  wheels,  7,  7',  7^  7'",  which 
run  upon  a  tram-road  88'.  To  Uie  body 
of  the  carriage  are  a£9xed,  by  bolts  and 
nuts,  two  brackets  99^,  which  carry  a 
cross  shaft  10,  and  two  pnllies  11  IT. 
Bound  the  two  pullies,  11  IT,  are  coiled 
chains  for  drawing  the  bars  out  of  the 
furnace,  the  ends  of  these  chains  being 
attached  for  ihat  purpose  to  a  box,  which 
is  slipped  over  the  end  of  the  bar  whilst 
In  the  furnace.  The  ends  of  the  shaft, 
10,  are  square,  to  receive  a  handle  12, 
or,  if  necessary,  a  handle  may  be  attached 
to  each  side  the  carriage.  13  13^  are 
two  guides  for  supportinff  the  pile  of  ban 
to  b^  twisted,  ana  whien  also  serve  to 
keep  the  several  bars  together.  To  ad- 
mit of  these  ffuides  13 13',  moving  freely 
round  with  the  bars,  they  are  turned  on 
the  outside,  and  fitted  into  two  cast-iron 
ring8.l4  14',  which  are  bored  to  corre- 
spond. These  rings  are  put  together  in 
nalves,  much  in  the  same  way  as  in  the 
ordinary  eccentric  strap,  and  are  carried 
by  two  rods,  15 15,  connected  with  the 
body  of  the  carriage.  VIII,  is  the  car- 
.riage  for  receiving  the  bars  when  twisted, 
and  conveying  them  to  the  hammer  and 
•rolls ;  it  Is  simply  a  semicircular  trough, 
mounted  on  a  pair  of  wheels,  with  a 
handle  for  moving  it  about. 

It  has  been  found  that  railway  tyre- 
bars  thus  formed,  besides  being  much, 
stronger  than  others,  possess  this  further 
advantige,  that  they  neither  wear  flat 
nor  spr^  out  at  the  edges.  Mr.  Melling 
proposes  to  improve  them  still  further. 
Of  making  the  inside  body  of  each  pile 
of  iron,  and  the  outer  of  steel.  The 
exterior  of  the  tyre  would  be  thus  con- 
aMeiably  hardened,  vrithout  their  general 
■trength  being  at  all  impaired. 

Aimifr  advantage  peculiar  to  these 


compound  bars,  independent  of  their  su- 
perior strength,  is  exemplified  in  their 
application  to  piston  rods,  air-pump  rods, 
and  other  like  parts  of  machinery  which 
have  to  work  through  stuffing  boxes  or 
in  guides.  When  such  rods  are  manu- 
factured out  of  single  pieces,  with  Uie 
grain  running  all  one  way,  thev  are  very 
liable  to  beoome  grooved;  but  when 
made  of  Mr.  Melling's  twisted  bars,  th3 
grain  of  jthe  metal  being  brought  into  a 
position  almost  at  right  angles  with  the 
line  of  motion,  the  tendency  to  grooving 
is  completely  counteracted. 

naif  Amas  on  tbb  pboblbii  of  thb  gbnb- 

mAL  SOLUnOW  of  AX.aaBBAIOAI«  BOUA- 
TTOKS.    BT  PBOFBSSOa  TOVBO,  BBLFAST. 

Notwithstanding  the  argumenu  which 
have  been  furnished  by  Abel  and  Hamil- 
ton, in  disproof  of  the  ezistenoe  of  any 
general  algebraic  formula  for  the  roots 
of  equations  beyond  those  of  the  IburUi 
degree,  several  analysts  of  eminence  con- 
tinue occasionally  to  occupy  themselves 
In  the  search  for  such  a  formula.  This 
Is  to  be  accounted  for  on  the  ground 
that  the  arguments  adverted  to — like 
nearly  all  attempts  to  prove  the  negative 
of  a  proposition  of  which  the  affirmative 
Is  entirely  consistent  with  pre-established 
truths— seem  to  leave  certain  objections 
to  them,  Uiat  might  be  advanced,  unanti- 
cipated and  unprovided  against.  The 
proposition,  too,  demonstrated  by  Cauchy 
and  others,  that  every  equation  has  a 
root,  tends  to  encourage  misgivings  as  to 
the  entire  conclusiveness  of  the  negative 
proof;  chiefly,  perhaps,  because  the  li. 
mitations  necessary  to  Gauchy's  theorem 
are  apt  to  be  overlooked. 

I  have  thought  that  It  might  not  be 
wholly  useless  to  suggest  to  those  enga^ 
in  the  researches  here  noticed,  that,  in- 
dependentljT  of  all  arguments  in  fkvour 
of  the  negative  proposition,  there  is  strong 
a  priori  probability  anlnst  the  existence 
of  the  general  formula  sought,  as  will,  I 
think,  appear  from  the  folbwing  consi- 
derations. 

Evenr  symbolical  expression  for  the 
rooti  of  any  algebraical  equation,  vrith 
general  symools  for  the  coefficients,  must 
of  necessity  be  such  that,  when  It  is  sub- 
stituted for  X  in  the  proposed  equation, 
the  two  membera  of  that  equation  will 
become  absolutely  identical,  whatever  in- 
terpretation be  given  to  the.  symbolical 
coefficients.  Cauchy 's  proof,  it  will  be 
observed,  extends  only  to  equations  whose 
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ikoefflcieoW  are  /of  a  cerUin  prescribed 
4bnii.    It  would  be  impossible,  in  a  gene- 
ral formula  for  the  roots—a  formula  ne- 
cessarily involviDg  all  the  symbols  which 
atand  for  the  coefficieuts— it  would  be 
impossible,  from  the  very  comprehensive 
and  non-exclusife  character  of  analytical 
forms,  to  forbid  other  interpretations  of 
the  component  symbols :  the  identity  of 
the  two  members  spoken  of  above,  is  an 
identity  of  purely  symbolical  expressions, 
irrespectiveof  all  arbitrary  interpreUtion, 
and  holds  for  a^  interpretations,  however 
novel  or  extravagant.     If  the  general 
expression  for  x,  in  the  equation  x'+aa 
-6,  be  aubatituted  f<»  »,  the  identity  of 
the  two  members  remains  undisturbed, 
whatever  meanings,  however  fanciful,  we 
give  to  a  and  b ;  and  so  of  the  cubic 
equation,  &c«    When,  therefore,  we  seek 
ffpr  the  general  solution  of  an  equation  of 
the  fifth  degree,  we  presuppose  the  ex- 
istence of  Ah  expression  involving  arbi- 
trary symbols  of  so  very  general  a  cha- 
racter, that  when  substituted  for  x  in 
that  equation,  the  two  members  will  be- 
come identical  for  all  values  that  can  be 
imagined  of  the  said  symbols.     It  cer- 
tainly appears  more  remarkable  that  such 
a  supposition  should  be  confirmed  in  the 
inferior  equations,   than  ttiat  it  should 
prove  erroneous  in  those  more  advanced 
in  degree.     It  is  no  doubt  unfortunate 
that,  in  the  matter  in  question,  the  un- 
avoidable generality  of  interpretation  to 
which  our  symbols  have  claim,  prevents 
their  accomplishing  What  we  exclusively 
aim  at,  vrithout  at  we  same  time  accom- 
plishing a  great  deal  more ;  so  that,  if 
these  superfluous  offices  prove  impossible, 
those  that  are  actually  required  are  made 
to  bear  the  marks  of  impossibility  too. 
BelCut,  Jul  SO.  1848. 
» 
IMFEOVBMXKT  IN  BFimiT  VLA8KS. 


SiTy— It  is  a  common  objection  to  spirit 
flasks,  or  «« pocket  pistols/'  as  they  are 
sometimea  termed,  that,  however  well 
they  are  '•charged,"   they  will  often 


i<  hang  fire;"  in  faat,  that  it  IsuspoiT 
sible  to  drink  convenientlv,  from  the  only 
outlet  being  covered  by  the  mouth. 

The  addition  of  a  simple  appendage 
will  enable  the  wearied  traveller  to  re- 
fresh himself  without  any  of  the  difficul- 
ties at  present  attending  the  process. 

A,  is  the  upper  part  of  the  fiask ;  B, 
is  a  screw;  at  S,  is  attached  a  slip  of 
elastic  metal,  carryii^  a  small  slice  of 
cork  at  C,  which,  when  the  top,  T,  ia  off 
the  flask,  will  be  in  the  position  incUeated 
in  the  ^etch,  and  thus  open  a  oomr 
munication  with  the  atmosphere  by  a 
small  hole  under  C.  When  the  top  ia 
screwed  down,  it  will  press  on  the  end  of 
the  mieul  slip,  and  securely  elosa  the  holot 
by  shutting  the  cork  upon  it. 

I  am,  Sir,  yours,  &c.,    ^ 

Joism  Magqjie«pb, 

Jan.  15.  1848. 

SUPPLKMENTART  CHAPTER  ON  ANALT- 
TICAL  GEOMETRY.  BT  JAMBS  COCKLS, 
ESa.,    M.A.,    BARRISTER. AT- LAW. 

[Fide  supra,  pp.  82—83.] 

"  The     following     references     to    iny 
**  Chapters  on    Analytical    Geometry 
and  to  their  contents  will  probably  he 
found  convenient  to  the  readers  of  t^is 
work : 
I.  On  Surfaces  qf  the  Second  Order.  Vo^ 

xlv.,  pp.  364-366. 
IX.  Further  Remarks  on  Surfaces  qf  ik^ 

Second  Degree,  Vol.  xlvi.,  pp.  24Q— 248  • 
IJJ.  On  the   Hyperboloid   qf  one  S^eef. 

Vol.  xlvi.,  pp.  271—272. 

IV.  On  the  Hyperbolic  Para^hi^^  Vol. 
xlvi.,  pp.  292—293. 

V.  On  Cones,  CylinderSy  and  Planes,  Ye\, 
xlvi.,  pp.  322—324. 

VI.  On  the  Ellipsoid.f  Vol.  xlvli.,  pp.  360 
—361. 

VII.  The Ell^tie Paraboloid;  Unreal  astr- 
faces;    General  Bemarks.      Vol.  zlvil, 

pp.  433—434. 

VIII.  On  the  Hypsrbaloid  qf  3Ve  iS^A^ate. 
Vol.  xlvii.,  pp.  451-452, 

IX.  Hyperbokndst  Unrsal  Surfincts i  09«- 
clusion^    Snprat  pp.  82—83. 

I  shall  close  this  series  with  «a  ohitr- 
vation  upon  the  second  aeotka  %i  Chap- 
ter I.,  so  far  as  it  relates  to  the  o^natMiKt 

an  equatioi^  upon  wbich  some  no  doujttt 

«  I  would  also  refer  to  the  note  wfakh  (roL  xlvL, 
p,  S46)  introdtKM  Chap.  Il.f  wd  ta  t>^OMBMli^& 
required  in  the  title  (lb.  p.  27|,  IstcolumiO* 

f  This  Chapter  contains  two  Theoremt  hy  Yn>- 
tessot  Yonng^  of  Belfast 
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Y«r7  proper  •omments  have  been  made 
in  this  Magatflne.**  AH  that  wae^meant 
to  be  sujEr^ested  in  that  seetion  might 
very  readily  be  inferred  from  the  cir- 
enmstance  that  the  three  equations, — 

Sine  of  a  right  angle  is  equal  to  unity ; 

Sine  of  OO*'**.  unity  J 


2         * 


have  the  same  essential  signifteation,  or 
that  the  equation  in  question  may  be 
written 

sine  of  l!^degr«es»e-.lM. 

sr 

This  would  have  been  quite  anflleient 
for  my  purpoee^which  was  that  of  il- 
lustration only. 
2,  Ct)iuch-yard  Court,  Temple,  Jwauary  21,  1S48. 

•  ♦ — 

INTftOnuCTIOW  OF  STXAU  NAt^lGATION 
INTO  AUSTRIA. 

The  fint  attempta  to  navigate  the  Danube  by 
■teaA  were  made  by  some  French  and  German 
engineers,  whe  were  eo  confident  of  sueeem  that 
Uej  did  not  qvoo  try  the  veaael,  but  at  once  Ia' 
ylted  the  Smperor,  FrancU  I,  to  honour  th?m  with 
nU  presence  on  their  first  trip  to  Festh.  Hts  Majesty 
tafely  embarked,  and  a  most  Isvourable  passaga 
waa  auMle  down  the  stream  j  on  aniviBf  at  Pesth, 
viih  his  Mi^ty  on  board,  the  Tessel  created  no 
IHile  sensatfon— salutet  were  fired  fVom  all  the 
Mtteries,  and  the  curios!  ty  evinced  was  intense ;  and, 
to  aslebrate  the  a  rest  event,  publio  balls  and  othei 
<BstiviMas  were  given.  At  the  end  of  all  the  Joyous 
IVDceedings,  his  Majesty  Intimated  hla  Intention  of 
rettrrategto  Vienna.  But  when  orders  were  given 
to  "  go  on  wtth  all  speed,"  to  the  astonishment  of 
•Hit  was  found  that  the  engines  had  no  power,— 
that  thtf  stream  was  carrying  the  boat  down  the 
river.  All  attempts  to  propel  the  boat  against  tbe 
atvaan  proved  tneffbotoaU  and  his  imperial  nu^eety 
iraa  ebUged  to  land,  and  proceed  to  Vienna  tbroush 
•  country  where  the  roads  were  so  bad,  that  the 
carriage  frequently  stuclr  ftut  In  the  mud.  The 
partiee  from  thie  defeat  were  induced  to  believe  that 
to  navigate  the  Danube  by  steam^vessels  was  !»•> 
possible,  and  this  opinion  was  corroborated  by  "  emi- 
nent engineers"  of  Vienna.  In  1890,  Mr.  J. 
Pritehard,  a  Woolwioh  Dockyard  shipwright,  ar- 
rived In  Vienna  with  a  eompauioo,  named  AU' 
dxewa,  as  interpreter,  who,  after  examining  th« 
currents  of  the  Danube,  announced  to  Baron 
Putton,  an  influential  banker  in  Vienua,  that  ha 
saw  no  dUlcnUy  in  efRcting  the  desirable  obj^ot* 
This  enUghtened  nobleman,  knowing  tbe  advantagef 
tehia  country  which  must  arise  by  carrying  out 
sueh  an  undertaking,  at  once  supplied  Mr.  Prlt> 
ehard  with  the  requisite  capital  far  a  second  at- 
tempt ;  and  ordera  were  given  to  Messrs.  Boultoo  and 
1|(f4ttf9r  the  engines,  which  are  at  present  working 
as  well  as  they  did  on  their  arrival  first  in  Austria. 
The  ••  learned"  Vlenneae  eontinttatty  aseerted  that 
the  second  attempt  would  be  only  money  thrown 
away,  and  not  unf^equently  was  Mr.  Pritchard 
taunted  while  at  his  work.  With  persevering  energy, 
howeveTf  he  completed  hie  ship ;  the  engines  having 
anived  firmn  England,  were  properly  fitted;  and, 
an  being  ready,  Mr.  Pritchard  took  the  command, 
aoeompaniad  by  his  supporters  only;  those  who  had 

*  Mtchanie^r  Jlittg,tro\.  xM.,  p«  298.  Consult  also, 
ilnlifMl,  ▼oM:ltli,>p.lSl-2S9. 


been  provloasly  defeated  in  their  attempt  ware  #•»« 
tent  to  remain  on  shore,  expecting  to  have  a  heartjr 
laugh  at  the  Englishmen.  Mr.  Piitchard,  however* 
brought  his  charge  into  the  rapids  near  Florisdorr, 
and,  to  the  general  astonishment,  cleared  them  hi 
gallant  style.  Mr.  Pritchard  returned  to  Vienmif 
where  he  was  well  received ;  the  ship  was  visited 
by  the  Imperial  family,  and  permission  given  te> 
name  her  The  Francis  th4  First.  A  ooncesoton  Wa* 
then  granted  by  the  Auitrfan  Government  to  Mr* 
Pritchard  for  the  exclusive  T'mht  of  carrying  on 
steam  nav{$;atIon  nn  the  Danube  for  15  years.  M 
company  was  then  formed ;  but,  from  some  raiiOMN 
nagement  on  the  part  of  Priuhard  and  Andrewa, 
the  company  got  hold  of  the  concession.  Andremi 
contrived  to  obtain  about  J66.000,  while  Pritchard, 
the  successful  pFaetloal  man,  resides  near  Pi«iM» 
nearly  dattitute.— (^om  a  Corrttpondmti.} 

**  waaviLL'a  MaoHANica"<— x.Aav 

■DITION. 

8ir,~lD  the  artlelea  "On  the  Use  •! 
Mathematics  to  Enginesrs/'  lio.,  I  woa-r 
tnred  to  make  some  observations  on  **  WIm<» 
well's  Mechanics,"  pointing  oa4  wbst  I  oon« 
sidered  its  chief  defects,  tnd  mlso  sUvdiBg  tm 
the  nnaccoontsUe  deterioration  of  tho  iMob 
hj  the  author  himself  in  tbe  6th  editloa^ 
On  seeing  a  7th  edition  advertised,  profess^' 
ing  to  liave  *'  extensive  corrections  and  ad- 
ditions,^' I  was  induced  to  look  ofor  ihia 
new  edition.  As  I  ha? e  not  the  sixth  edition 
by  me,  I  cannot  compare  this  last  with  it  { 
bvt  the  reader  may  infer  something  as  t» 
thordative  merits  of  the^/^A  edition,  (the 
one  recommended  in  the  articles  alluded  to,) 
and  this  new  one,  from  the  ciroamstanet 
that  tbe  5th  was  a  Tolame  of  326  psgei»  anA 
the  7th  contains  only  191  pages.  If,  then, 
this  latter  has  the  advantaige  of  **  extenstf# 
eorrections  and  additions'*  oter  Its  prede- 
cessor. No.  6,  it  is  a  natural  corollary  tbO 
the  relative  merit  of  Noa.  6  and  5  nsay  be 
expressed  by  a  Tery  snail  fraotion  indeed, 
tt  is  curious  to  trace  the  retatire  prieett^ 
however*  No.  5  was  published  at  10s.  M*  i 
No*  7,  is  9s.,  and  the  unfortunate  out-down 
No.  6,  was  7$.  6d.  It  follows  clearly  that 
the  price  is  by  no  means  a  meaiure  of  the 
value  t  tbe  *'  law"  eonneoting  the  two  must 
be  expressed  by  the  logarithmic  curve,  or 
by  Bonoe  such  means  aa  will  indicate  to  tbe 
unsuspecting  public  the  fact  thai  half  • 
guinea  will  be  much  better  spent  on  even  a 
second-hand  copy  of  No.  S»  than  on  a  bran 
new  No.  7, 

But  leaving  sueh  mercenary  considerations, 
let  us  look  at  the  contents  of  tbe  book.  And 
in  the  first  place,  one  turns  natnmHy  to  the 
Preface,  to  see  what  excuse  the  author  can 
make  for  his  past  delinquencies,  and  to 
what  extent  his  repentance  may  be  con- 
sidered sincere  as  testified  by  replaefng  the 
**  articles"  he  himself  had  stolen  from  him- 
self. No  one  writes  better  Prefaesa  than 
Dr.  Whewell :  they  are  decidedly  his  forte. 
The  M«it«r^  Trinity  leaUo  a  niMter  cftlM 
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Eoglish  langQage<— end  not  Lord  Brougham 
himself  flonld  better  defend  any  whim  he  maj 
hare  taken  into  hii  head— or  old  Sam  John* 
son  enwusiate  amall  truths  and  eke  great 
errors,  in  more  sonorous  tones.  An  nn- 
guarded  reader  would  as  assuredly  be  taken 
in  by  this  majestic  array  of  words  as  — - 
tkB  author  hinuelf.  They  are  very  pleasant 
rteding  indeed  are  these  Prefaces,  and 
would  be  pleasanter  if  pretty  nearly  the 
same  Ideas  were  not  eternally  repeated  in 
them  all— and  not  in  them  only,  but  in  all 
tkt  author's  writings  whatsoever.  Now,  some 
of  these  whims  are '  harmless  enough — ^but 
others  are  whims  of  infinite  mischief,  and  one 
of  the  most  pemidous  is  that  to  whioh,  as 
might  be  eipeeted,  he  clings  with  the  most 
desperate  tenacity ;  namely— the  ezcellencey 
advantage,  propriety  and  fitness,  of  found- 
ing tiie  science  of  mechanics  on  the  lever. 
t£b  author  is  evidentiy  weU  aware  that  he 
stands  alone  in  this  whim,  and  acoordingly 
he  pours  forth  some  of  his  usual  eloquence 
in  defence  of  his  pet  doctrine : 

"  It  appears  to  me  highly  desirahle,  in  mechanics 
as  In  geometry,  to  preserve  the  early  and  historical 
form  of  the  more  elementary  propoeitions.  It 
U  in  dealing  with  these  historlcalforms,  that  the 


mechanical  ideas  of  speculative  minds  have  trom 
age  to  age  been  nnfolded  into  clearness  and  dis- 
tmctnesa  :  and  a  knowledge  of  these  forms  of  rea- 


I 


•oning  is  therefore  highly  valuable,  as  giving  the 
student  a  share  in  the  historical  progress  which  the 
mind  of  man  has  made  in  these  lines  of  speeulation. 
This  advantage  is  lost  if  we  adopt  some  new  mode 
of  beginning  the  study  of  the  sabject,  even  if  the 
new  mode  be  more  philosophical  than  the  old, 
which  its  novelty  may  often  make  it  seem  to  be, 
when  rieally  it  is  not  so.  In  order  to  secure  thia 
advantage  to  our  students,  there  ought  to  be  a 
ptrmanent  portion  of  the  subject  of  mechanics, 
which  shall  not  change  with  the  changing  views  of 
each  race  of  matliematiciana ;  nor  will  the  exist- 
ence of  such  a  permanent  portion  of  the  subject 
impede  the  cultivation  of  the  progressive  portion 
of  the  science,  any  more  than  the  study  of  Euclid 
impedes  the  study  of  Monge  and  Legendre.  In  this 
permanent  portion  of  mechanics  we  muat,  I  con- 
ceive, begin  our  reasonings  concerning  forces,  with 
Vu  Lover,  and  deduce  the  other  properties,  as,  for 
example,  the  composition  of  forces  from  the  lever  ; 
we  muat  prove  the  properties  of  the  centre  of  gra- 
vity in  particular  and  simple  cases,  before  we  pro- 
ceed to  the  general  case ;  we  must  prove  the  laws 
of  fklUng  bodies,  of  projectiles,  and  of  oscillating 
pendulums,  by  particular  methods  of  summation, 
detached  from  the  general  methods  of  the  differen- 
tial calculus  and  from  any  other  mode  of  treating 
central  forces  in  general ;  since  all  general  methods 
belong  to  a  stage  of  intellectual  discipline  for  which 
the  permanent  and  elementary  portions  of  science 
are  only  a  preparation.  I  have  accordingly  taken 
the  course  i  have  thus  deacribed;  and  I  am  per- 
suaded that  we  shall  very  fktally  damage  the  effect 
of  our  mathematical  studies  as  an  intelleetual  die- 
cipline,  if  we  ever  adopt  a  courie  In  which  we  dis- 
regard these  long-accepted  prooft,  and  urge  onx 
students  to  rush  ft-om  the  first  into  general  me- 
thods, and  to  occupy  their  minds  with  novel  modes 
of  contemplating  elementary  truths." 

I  Iwve  hardly  liad  patience  to  copy  aU 
this.  There  is  so  much  that  is  true  and 
reasoiublo  mixed  up  vritfa    the   wretched 


lever  manic,  that  those  who  only  raid  indi 
special  pleadfaig  carelessly  will  be  Tery  apt 
to  accept  the  whde  for  sake  of  the  fact- 
like  forgers  who  pass  off  one  bad  coin 
amongst  a  heap  of  good  ones,  Dr.  Whewell 
gives  us  much  that  is  Tery  rational,  and 
tfiis  absurd  leyer  whim  in  the  middle  of  it 
I  entertain  as  high  an  opinion  of  the  Taiue 
of  an  historical  acquaintance  vrith  science  as 
perhaps  Dr.  Whewell  himself;  but  let  this 
acquaintance  be  made  in  a  proper  place. 
In  an  Elementary  Treatise,  Dr.  Whewell 
will  confess,  I  presume,  that  the  primary 
object  is  tbe  conveying  dear  and  distinct 
Tiewi  of  the  nature  and  grounds  of  the 
■deuce  treated  of,  as  weU  as  carrying  out 
the  details  by  the  simplest  possible  rea- 
soning.  Now,  the  condderations  involved 
in  the  theory  of  the  lever  are  not  at  all 
likely  to  give  a  beginner  any  idea  whaterer 
of  the  real  nature  of  the  sdenoe  he  is  com. 
mencing.  I  shall  not  toon  foiget  the  un- 
utterable  disgust  which  I  fdt  on  first  at- 
tempting to  read  ''  Whewell's  Treatiae  on 
Mechanics :"  it  was  infinitdy  unsatidactory 
— and  so  long  aa  I  waa  confined  to  that 
book,  and  like  every  beginner,  dqicndent, 
of  course,  on  others  for  whatever  views  I 
had— so  long  tibe  whole  subject  seemed  to 
me  a  miserable  collection  of  detadied  aerqM, 
unworthy  the  name  of  a  science,  and  repul- 
sive in  the  extreme.  The  properties  of  one 
dngle  machine  are  obvioudy  unfit  to  per- 
form the  office  of  a  generd  foundation  for  a 
whole  sdence  of  mechanics.  The  paralld« 
ogram  of  forces  presents  much  aaore  the 
character  of  such  a  prindple  as  we  naturally 
look  for ;  but  even  this  ought  not  to  be  put 
on  the  first  page  of  a  Treatise  and  without 
preliminary  observations.  But  the  dumsy 
series  of  adorns  and  propodtions  into  which 
the  student  of  Whewell^s  book  is  plunged 
at  his  very  entrance,  are  moat  admirably  cal- 
culated to  give  him  a  thorough  loathing  and 
nausea  for  the  whole  subject ;  and  I  doubt 
not  some  scores  of  students  could  corrobo- 
rate what  I  am  saying  by  thdr  own  expe- 
rience. As  to  the  advantages  to  be  derived 
from  keeling  to  tbe  historicd  order,  the 
aigument  is  here  completdy  misplaced  and 
g<Md  for  nothing.  There  ia  not  one  tittle 
of  evidence  to  prove  that  "  men's  minds" 
only  get  at  the  parallelogram  of  fore^i 
through  the  medium  of  the  lever ;  or  rather, 
there  is  plenty  of  evidence  to  the  contrary. 
Dr.  Whewell  may,  if  he  likes,  by  a  forced 
and  unnaturd  method,  deduce  the  paralld- 
ogram  of  forces  from  the  lever— but  ii  U 
forced  and  unnaturd,  and  has  ndther  sense 
nor  history  to  support  it. 

And  then,  if  we  are  to  follow.the  histori- 
cd order,  why  does  not  Dr.  Whewdl  in- 
troduce Stevin's  inclined  plane  with  a  ehdn 


Digiti 


zedbyLiOOgle 


"  whswill's  ubchanigs."*-iast  edition. 


105 


round  itt— from  wUch  thtt  worthy  mathe- 
matician dedaeed  the'  propertiee  of  several 
machine!,  and  which  method  ia  so  landed  bj 
Whewell  himself  in  his  "  Historj  of  the 
Indoetive  Scienees  ?*'  Why  not  make  the 
vnlncky  reader  wade  through  the  methods 
of  Hnjghen's  and  the  BemonllU  for  find- 
Ing  the  centre  of  oscillation,  before  coming 
to  the  modem  and  Hmple  method  ?  In 
short.  Dr.  Whewell  conld  not  keep  to  his  own 
plan  for  two  steps  together  without  snch 
monstrous  absurdities  aa  would  outrage  eren 
his  own  ^notions  of  propriety.  I^t  the 
student  learn  tiie  history  of  the  science  by 
■U  means,  and  one  of  the  first  results  of  that 
knowledge  will  be  a  hearty  thankfilnesa 
for  the  comparative  slmpUci^  and  clearness 
of  modem  methods  and  Ideas.  When  puz- 
sled  in  any  portion  of  my  reading,  I  have 
frequently  referred  to  some  of  the  older 
writers  on  the  same  subject,  but,  with  very 
few  exceptions,  the  result  has  been  as  I 
have  stated — and  I  believe  those  who  have 
tried  the  same  course  will  be  able  to  give 
the  same  opinion.  This  historical  know- 
ledge, however,  is  not  for  the  beginner,  but 
for  those  who  have  a  considerable  acquaint- 
ance with  the  subject.  To  tiie  former  it  is 
generally  useless,  and  to  make  him  wade 
through  the  mud  of  antiquity  and  grope  his 
itnmbUng  way  through  the  darkness  of  by- 
gone agea,  when  men  were  poly  beginning  to 
feel  thair  way  inch  by  inch— this  is  per- 
fectly insane  and  ridlculoui.  Mathematics 
is  difficult  enough,  in  all  conscience,  as  it 
Is,  without  enveloping  it  in  the  addi- 
tional obscurity  which  necessarily  clouded 
the  early  dawn  and  first  travdlert  in  the 
unexplored  regions,  of  Science. 

The  introductory  portion  of  a  work  on 
mechanics  ought  to  enter  a  greet  deal  more 
fully  than  is  usually  done  into  the  real 
meaning  of  such  things  aa  <<  the  meatW€  of 
a  force, '^  &c.  Hie  few  words  bestowed  on 
this  introductory  portion  by  most  writers 
make  but  little  impression  on  the  mind  of  a 
beginner,  and,  indeed,  are  evidently  written 
wiUiout  that  consciousness  of  the  importance 
of  the  subject,  which  one  would  think  must 
have  been  forced  home  to  the  mind  of  every 
one  who  has  witneiAed  the  endless  blunder! 
and  inextricable  conftislon,  which  the  want 
of  distinct  notions  on  theae  points  Invariably 
produces.  Statiea  and  dynamics  are  the 
first  branches  of  physics  to  which  the  student 
appHeir  his- pure  mathematics ;  and  here  It  is 
that  he  should  be  taught  the  general  princi- 
ples on  whioh  snch .  application  depends. 
But  though  the  most  perfect  branch  of  natu- 
ral philosophy,  meohanies,  is  far  from  being 
the  only  one  in  which  such  a  knowledge  is 
necessary ;  and  if  correct  notions  were  onoe 
ftoquired  in  studying  this  brsneh,  they  would 


be  found  of  inestimable  value  throughout 
the  whole  course  of  future  reading,  or  even 
experimenting,  in  such  branches  as  elec- 
tricity, &c.  The  value  of  such  knowledge 
is  by  no  means  confined  to  the  merely  ma- 
thematical student — it  ought  to  form  part 
of  the  education  of  every  one  engaged  in 
physical  investigations,  of  whatever  kind. 

The  vague  jsnd  misty  notions  of  "  force** 
under  which  the  great  majority  of  popular 
writers  and  experimenters  so  obviously  la- 
bour, are  in  the  highest  degree  detrimentaT 
to  the  progress  of  science.  It  was  the 
want  of  dear  views  on  this  matter  that 
plunged  mathematicians  into  the  celebrated 
'*  vis  viva"  controversy;  and  the  same  ob- 
scurity will  be  continually  productive  of 
aimtUur  effects,  so  long  as,  by  a  defective 
education,  it  is  allowed  to  exist.  There  Is 
no  need  for  a  man  to  be  a  mathematician  In 
order  to  become  a  good  physical  inquirer ; 
but  most  assuredly  his  researches  would  be 
Immeasurably  more  beneficial  and  Instmc- 
tive — would  have  a  more  definite  aim,  and 
be  pursued  in  a  more  rational  spirit— If  he 
has  previously  acquired  clear  conceptions  Oa 
the  mode  in  which  physical  forces  can  alone 
be  submitted  to  either  experimental  mea- 
surement or  mathematical  calculation.  It 
is  very  greatly  to  be  regretted  that  in  this 
country  there  is  so  marked  a  separation  be- 
tween the  experimenter  and  the  theorist. 
Whatever  superiority  the  French  have  had, 
or  now  have,  is  due  in  a  considerable  degree 
to  the  circumstance  that  most  of  their  prac- 
tical men  have  received  at  t^eir  "  Ecoles 
Polytechoique,"  to  some  extent  at  least, 
those  clearer  and  sounder  views  to  which  I 
refer. 

I  have  abstained  from  taking  any  part  in 
the  more  recent  controversy  In  your  pages 
as  to  the  Cambridge  course ;  but  I  take  this 
opportunity  of  expressing  my  conviction, 
that  even  there,  experimental  knowledge 
might  be  introduced  with  the  greatest  benefit, 
whatever  be  the  light  or  aim  in  which  the 
education  there  is  contemplated.  It  is  next 
to  impossible  to  acquire  any  knowledge  worth 
anything  of  such  subjects  as  astronomy,  op- 
tics, (both  physical  and  formal,)  &c.,  &c., 
withodt  experimental  illustration:  more- 
over, there  are  scorira  of  undergraduatea  who 
would  be  delighted  with  such  knowledge  as 
this,  who,  under  the  present  state  of  things, 
content  themselves  with  cramming  (and  with 
what  nausea  they  themselves  only  can  de- 
aeribe !)  sufficient  for  a  poll  or  Jun.  optima 
degree.  I  contemplate  no  such  absurdity  as 
making  them  all  chemists  or  practical  astro- 
nomers  of  first,  rate  skill ;  but  they  might  at 
least  acquire  a  practical  familiarity  with  the 
alphabet  of  such  things,  and  which  mere 
reading  can  never  teach. 

f8 
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1  retpember  a  man  wbo  wag  preparing  for 
th«  *'  poll"  degree,  to  whom  I  showed  the 
aimple  ezperiooent  of  a  syphon's  action,  and 
who  canght  the  tnie  ezplanaUon  at  once, 
aod  was  nnspeakably  delighted  with  it.  He 
had  *'  got  up"  the  thing  in  his  cram-book, 
so  aa  to  '*  write  it  out,"  wii)i  the  nsaal  • 
aaionnt  of  labour  and  disgust ;  and  now,  lo ! 
and  behold,  he  underttood  it--all  of  a  sud- 
den, and  was  as  proud  of  his  new  acquiaition 
as  Archimedes  himself,  running  half  crazed 
through  the  streets,  shouting  '*  Eureka." 
One  is  constantly  reminded  by  such  in- 
stances of  the  old  verse,  which  the  ttniversity 
would  do  well  to  act  upon : 

*'  S«gnhif  Irritant  animoa  demissa  per  aurem 
QoAm  qua  aunt  oculis  subjecta  fldelUius,  et  qase 
Ipie  sibi  tiadit  spectator.'* 

It  muat  be  acknowledged  that  the  uniYer- 
sity  has  recently  ahown  a  readiness  for 
improvement .  highly  creditable,  when  the 
proverbial  inertia  of  large  public  bodies  is 
considered ;  and,  in  justice  to  Dr.  Whewell, 
it  must  also  be  acknowledged  that  he  is  not 
by  any  means  the  last  to  advocate  such 
improved  measures.  It  is  to  be  hoped,  how- 
ever, that  the  university  will  not  atop  short ; 
for  the  step  already  taken  is  but  a  slep, 
which  must  be  followed  by  several  others 
before  ike  jmblic  are  at  all  likely  to  feel  the 
benefit  of  the  change ;  and  the  public  cer- 
tainly will  be  so  benefited,  if  instead  of 
turning  out  every  year  a  set  of  men  who 
merely  have  a  quantity  of  mathematical 
resulta  and  formulae  in  their  head,  of  which 
they  haaten  to  disburden  themselves  as  fast  as 
possible— if,  instead  of  these  men,  fatigued  and 
disgusted  by  an  incessant  toiling,  which,  after 
all,  is  productive  of  no  real  love  for  soience,  and 
not  even  of  any  but  very  narrow  and  cramped 
views  in  mathematics  itself, — if,  instead  of 
theae,  I  say,  the  abilities  wasted  on  too  wide 
an  eztent  of  mathematical  reading  be  con- 
centrated on  a  smaller  portion,  which  shall 
be  better  understood -and  if  a  love  for 
•eience  can  be  implanted  in  place  of  a  mere 
cramming  for  a  high  place — there  will  be 
flQme  chance  of  such  men  cultivating  science 
iffier  leaving  college,  and  so  contributing  to 
the  general  share  of  scientific  knowledge. 
On  the  present  system,  I  have  no  hesitation 
in  saying  that  I  never  knew  or  heard  of  any 
one  man  who  ever  acquired  such  a  love  for 
acience  ai  the  university.  I  know  something 
about  a  good  many  of  those  who  have  done 
■omething  aince  leaving  college;  and  in 
every  such  instance  that  I  am  acquainted 
with,  the  interest  in  scientific  pursuits  has 
been  felt  before  entering  the  university.  I 
could  name  at  once  quite  a  sufficient  number 
to  bear  out  this  assertion,  which  will  not  be 
required,  however,  by  those  who  know  any- 
thing of  the  oniverai^.    It  will  be  aaid,  that 


it  is  not  the  Mention  of  the  ooHege  eoitrttf 
to  make  men  of  science.  Well,  then,  the 
only  reason  for  requiring  mathematics  at  all, 
must  be  as  an  ''intellectual  discipline." 
Now,  setting  aside  the  ftiot  that  it  is  almost 
impossible  to  make  the  study  of  matbeaaatiei 
have  even  this  effect,  unless  a  real  interest  be 
felt  in  it,  I  contend  that  the  training  will  be 
of  a  much  more  likely  nature  to  "  discipline 
the  intellect,"  by  compelling  each  student 
to  acquire  a  thorough  knowledge  of  some 
few  subjects,  than  by  a  hasty  run  through  a 
greater  number.  There  may  possibly  be 
one  or  two  now  and  then,  wbo,  rrom  aiii  nn- 
usual  previous  preparation,  and  by  dint  of 
suicidal  fagging  whilst  at  Cambridge,  acquire 
a  really  rational  knowledge  of  aU  the  snbjecti 
they  take  in  (though  even  this  I  am  not 
quite  sure  of  ;)  but  such  cases — ^happening 
once  in  some  years  —are  out  of  the  question 
when  considering  the  thing  generally.  With 
regard  to  the  great  mass,  it  is  notorious  that 
they  get  a  smattering  of  many  things,  but  a 
thorough  knowledge  of  only  a  few.  I  eon- 
aider  mechanics  (including  statics  and  dyna- 
mics) as  one  of  the  subjects  the  least  under- 
stood ;  and  instead  of  confining  the  exami- 
nation so  much,  as  at  present,  to  mere 
algebraic  details  and  formulae,  I  would  give 
a  much  larger  proportion  of  such  questions 
as  the  following : 

'*  In  finding  the  length  of  the  inchronons 
simple  pendulum  corresponding  to  a  given 
compound  pendulum,  what  influence  haa  the 
density  of  the  material  ?  For  instance,  would 
a  wooden  pendulum  of  any  shape  vibrate  in 
the  same  time  aa  a  metal  pendulum  of  ex- 
actly the  same  dimensions  ?  The  effect  of 
temperature  not  being  here  considered." 

Or,  as  another  specimen : 

"A  table  being  supported  on  four  legs, 
the  pressure  on  each  is  said  to  h^indeter^ 
minate,'  or,  in  a  body  revolving  round  a  fixed 
axis,  the  pressure  on  the  axis  in  its  own  . 
direction  is  similarly  said  to  be  indetermi- 
nate :  is  this  indetermioateness  a  physical 
fact,  or  merely  mathematical  ? " 

Such  questions  would  test  how  far  the 
student  had  really  thought  out  the  thing  for 
himaelf,  end  how  far  he  had  taken  the  pro- 
cess on  trust  from  the  book :  and  one  sucli 
question,  well  answered,  I  would  make  to 
*'  pay"  better  than  twenty  mere  algebre 
things. 

Now,  of  course,  to  answer  such  questionSi 
it  would  be  requisite  that  a  very  different 
style  of  books  should  be  introdjiced  to  those 
now  in  use. 

But,  to  return  from  this  digression.  Into 
which  I  had  no  intention  of  entering,  I  think 
that  such  an  introduction  to  the  study  of 
mechanics  as  I  have  mentioned,  would  be 
made  highly  Interesting  and  useful,  not  only 
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t»  tiMiM  wIm  are  aboat  to  begin  maohanict 
itnlf,  but  to  all  wbo  are  engaged  fa  the  study 
of  ^ymt»9  inaattnch  as  the  lame  prineiplM 
lie  al  the  root  of  all«  aad  miist  be  tboroughlj 
mdentood  m  their  wideyt  gencnlitj  before 
any  rwUf  philoeophical  view  can  be  tokea 
of  aaj  oae  bianoh.  That  Dr.  Whewell  baa 
not  taken  thie  enkiged  new  of  the  sabject 
himaelf,  ia  much  to  be  regretted;  for  hia 
admirable  command  of  langoage,  and  ex- 
tended acquaintance  with  variona  depart- 
meota  of  aeience,  wonld  have  given  fall  effect 
to  the  reaaoning,  and  forced  it  upon  the 
oonaideration  of  many,  whom  a  dry  and  dall 
dlaqnlaition  by  a  mere  mathematician,  wonld 
never  read  at  all.  Aa  it  ia,  however,  there 
ii  no  work  calcnlated  to  oonvey  aonnd 
Mtiona  of  the  general  principlea  by  which 
phyaieal  effeeta  are  anbjeeted  to  cah»lation» 
tvanybotmathematidana.  With  regard  to 
meohanica  itaelf,  the  extended  and  oompre* 
henaive  view  of  thia  anbjeot  wonld  embrace 
what  are  naoally  termed  the  puallelogram 
of  foroea  aad  the  compoaition  of  motion  (or 
the  ''  parallelogram  of  velocitiea,"  aa;  it  b 
aometimea  called)  in  the  aame  fnndamental 
idea.  The  aeparation  of  theae  two  tbinga — 
wUeh  are  in  reality  but  one — ia  jnatly  cen- 
atired  by  Lagrange,  aa  depriving  them  of  their 
*'  evidence  and  simplicity."  ^  to  the  lever, 
Dr.  Whewell  may  rest  assured — ^if  not  con- 
tlneed  already  by  experience — ^that,  in  spite 
of  his  fine  writing,  and  Archimedes  to  boot, 
the  rank  oonaense  of  founding  the  acienoe 
of  meehanlca  on  it,  will  not  be  tolerated  in 
the  pieaeot  day,  and  that  he  ia  only  fooliahly 
damaging  the  aaJe  of  hia  hooka  and  hia  own 
fefimtatiou  by  ao  obatinately  peraiating  in  it. 

A.H. 


KBCMAVXea    OB    VBeBTATtON  — -  OmOWTR 
OF  PLAKT8. 

Sir, — The  growth  of  plants  is  an 
operation  ao  essentially  mechanical,  that 
an  essay  thereon  will  not,  I  trust,  be 
deemed  out  of  place  in  the  Mechanics* 
MagazinB, 

This  paper  treats  principally  on  the 
rise  of  tne  sap  in  plants ;  the  expansion 
and  elongation  of  their  roots,  trunk,  and 
branches ;  the  germination  of  seeds, 
and  the  consolidation  and  conversion  of 
tbesap  into  the  substance  of  the  planL 

Plants,  both  in  air  and  io  water,  rise, 
or  are  forced  upwards,  uA  their  roots 
and  branches  are  ramified  and  elongated, 
by  the  pressure  of  the  element  in  which 
they  grow ;  for  the  oontraetions  of  the 
plant,  wfaieh  also  contribute  to  Its 
irth,  originate  in  die  pressure  of  the 
I  in  imA  It  grows. 


The  pressure  of  the  aimospbero  ii% 
rainiahes  from  its  base,  the  earthy  to  itn 
surface ;  and  in  like  manner  the  pres- 
sure of  the  ooean  diminishes  from  iln 
bed  to  its  surface. 

The  pressure  of  the  atmoephere  on 
all  objects  on  the  earth,  at  the  level  of 
the  sea,  exceeds  14  Iba.  on  each  square 
inch  of  surlhce;  and,  as  before  ob- 
served, Ais  pressure  gradually  ^ 
minishes  with  the  distance  from  th# 
earth.  The  pressure  of  the  ocean  en 
things  immersed  in  it  is  still  greater^ 
and  is  regulated  by  a  like  gradation. 

So  that  the  pressure  of  the  air,  or 
water,  in  whieh  a  nlant  grows,  is  gi'eatest 
on  the  roots  ana  on  thai  part  of  iho 
trunk  which  ia  nearest  to  tlie  ground* 
and  gradually  diminishes  npwa^s.    Il 
is  this  arrangement  of  those  elemeals 
which  not  only  permits  plants  Io  risi^ 
but  which  gives  to  them  a  general  tmr* 
deney  upwards ;  the  resistanoe  in  diat 
direction  beinff  leaat,  and  gradually  di* 
minishing  as  rae  plant  rises.    It  is  ftfab 
stroctnre  of  those  elements  whidi  ea«« 
ables,  or  rather  canses,  some  snbstanoas^ 
when  immersed  in  them,  to  rise  to  or 
towards  the  surface, — as  a  piece  of  wood 
in  water,  or  a  balloon  in  the  atmosphere. 
The  entrance  of  the  sap  into  the  roots 
of  plants  is  effected  by  the  action  of 
solar  light  and  the  atmosphere;  for  solar 
light  is  air  in  a  state  of  radiation,  aa  ia 
shown  by  the  experimenta  referred  to 
in  the  Note  A:   these  agents  til  tlia 
roots,  trunk,  and  branches  of  the  trea 
with  air,  whieh  expands  them,  and  opens 
the  texture  of  the  roots  so  as  to  adnnt 
the  mixture  of  aqueous  and  earthy  matM 
ter,  whieh  forms  the  sap  $  and  which  ia 
then  forced  into  them,  as  into  a  port- 
formed  vacuum,  by  the  pressure  of  tha 
atmosphere ;  which,  be  it  remembered, 
is  greatest  on  the  roots,  and  gradnally 
diminishes  upwards.    And  by  the  same 
pressure  the  sap  is  forced  uj>  throu^ 
the  trunk  and  branches  to  thenr  extremi- 
ties, and  into  the  buds,  leaves,  flowers, 
and  fimits.    And  when  the  action  of  tha 
solar  rays  b  interrupted  by  the  inter- 
vention of  elonda  or  the  setting  of  tha 
sun,  the  expansion  of  the  plant  ceases, 
and  the  pressure  of  the  atmosphere  aats 
upon  it  without   resistance,  and  with 
such  energy  as  to  cause  contraction  of 
the  roots,  trunk,  and  branches ;   whidi 
contractions,  in  connection  with  the  ot- 
mospheric  pressure^  efibett  a  lodgment 
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of  sap  between  the  bark  and  the  wood 
of  the  tree,  whereby  the  trunk  is  en- 
larged latewlly,  and  ite  girth  and  dia- 
meter iocrcaied;  and  they  force  that 
portion  of  the  sap  through  the  bark, 
which  forms  buds;  and  they  also  force 
back  the  sap  in  the  roots,  which  elon- 
gates and  ramifies  them. 
•  In  the  motions  of  the  sap,  however, 
there  seems  to  be  nothing  resembling 
the  ciKnlation  of  the  blood  in  aniinate 
bodies,  or  a  circulation  of  any  kind. 
The  sap  rises  gradually  from  the  rooti, 
through  the  trunk  and  branches,  into 
te  buds,  leaves,  and  fruit.  No  part  of 
it  ever  returns  or  recedes  in  its  pas- 
Mge,  except  the  sap  in  the  rooU;  which, 
when  the  contractions  of  the  plant  take 
place,  is  thereby  forced  back  in  its  chan- 
nels to  the  extremities  of  ttie  roots,  and 
through  the  bark  or  skin,  and  so  the 
roots  are  elongated  and  ramified. 

And  the  experiments  mentioned  in 
Note  A,  not  only  show  that  solar  liffht, 
when  in  a  quiescent  state,  is  air,  but  they 
also  show  how  it  enters  plants  and  ex- 
pands them,  and  becomes  an  agent  in 
their  growth  in  water.  Those  experi- 
ments dso  show  how  solar  light  enters 
plants  growing  in  air  in  the  atmosphere : 
and  the  great  pressure  and  extreme 
nibtilty  of  Uie  atmosphere  enable  it  to 
penetrate  plants  with  the  light,  and  so 
to  aid  its  action  in  their  growth.  Hence, 
we  have  the  reason  why  the  growth  of 
pinttf  in  water  is  less  vigorous  than  in 
air« 

The  agents  which  expand  the  roots, 
tmnk,  and  branches  of  the  tree,  and 
cause  te  sap  to  enter  and  ascend,  also 
expand  seeds  in  the  earth  and  cause 
them  to  germinate ;  the  path,  or  way 
of  the  germ,  out  of  the  seed,  being  in 
most,  if  not  in  all  cases,  the  way  or 
passage  into  the  seed,  by  which  the  sap 
entered  which  nourished  and  produced 
the  seed.  And  it  seems  that  the  germ 
of  the  seed  is  nartly  or  wholly  formed 
by  the  growth  wnich  produced  the  seed, 
and  its  way  out  of  the  seed  is  previously 
prepared  for  it  in  the  manner  before 
mentioned;  for  the  channels  through 
which  the  sap  passes  admit  its  passage 
either  way,  provided  it  ascends.  For  in- 
stance, 11  in  February  or  March,  when 
the  sap  is  ascending,  a  branch  be  cut 
f^om  a  willow,  or  almost  any  other  tree, 
and  planted  with  the  cut  end  up,  the 
bud  end  being  in  the  ground,  the  buds 


which  are  in  the  ground  will  put  forth 
roots  instead  of  the  leaves  which  they 
would  have  put  forth  if  the  brandi  had 
remained  on  the  tree  on  which  it  grew ; 
the  sap  will  ascend  the  branch  in  tiw 
opposite  direction  to  that  by  which  it 
entered  it  when  on  the  tree,  and  the  other 
buds  on  the  branch  which  are  out  of  the 

rund  will  put  forth  leaves  and  branches, 
also  appears  that  the  eerm  of  the 
seed  becomes  the  root  of  the  plant,  and 
the  remaining  substance  of  the  seed 
forms  the  first  leaves. 

The  sap  or  matter  which  ultimately 
constitutes  the  wood,  leaves,  fiowersb 
and  fruit  of  the  tree,  ascends  the  tnmk 
and  branches  in  a  Uquid  stote.  It  isy 
however,  a  mixture  of  earthy  matter 
and  water,  which,  after  passing  throogh 
appropriate  channels,  is  formed  into  tibe 
wood,  leaves,  flowers,  and  fratt  of  the 
tree  by  the  atmospheric  pressure  and 
contractions  of  the  plant  above  men* 
tfoned ;  and  being  so  formed,  it  is  con- 
solidated and  haniened  by  evaporation 
(Note  B)  caused  by  the  jolnt^  action  of 
the  solar  light  and  the  atmospKere.  And 
when  the  sap  ceases  to  rise  in  the  plant 
with  force  sufficient  to  reach  the  leaves, 
the  evaporation  dries  them;  and  the 
contraction  resulting  from  the  desiccatioa 
separates  them  from  the  tree,  and  with 
few  exceptions  they  fall  off.  This  takes 
place  in  autumn,  when  the  diminished 
action  of  the  sun's  rays  has  ceased  to 
expand  the  plant  sufficiently  to  allow  the 
skp  to  rise  in  force  and  quantity  enough 
to  supply  the  leaves. 

The  fruit  of  trees  seems  to  derive 
both  its  colour  and  flavour  from  the 
atmosphere  and  soUr  light 

I  am,  Sir,  yours,  &c., 

G.  WOODHBAO. 
Old  HaU,  JaauBfy  20, 1848. 

Note  A. — Light  may  be  caught  and  ez- 
amined,  when  it  is  foaad  to  be  air.  TbnM 
if  a  borning  light  from  a  lens  of  five  or 
six  inches  diameter  be  thrown  upon  black 
sealing-wax,  immersed  in  cold  water,  the 
light  enters  the  wax  and  issnes  out  sgun  in 
globules  of  air,  which  arise  from  the  parts 
touched  by  the  focnst  accompanied  by  a 
crackling  noise,  caused  by  the  bursting 
forth  of  the  fluid ;  and  by  the  operatioa  c»f 
the  light  deep  pits  are  made  in  the  wax.. 
If  such  a  light  be  thrown  upon  a  piece  of 
stone,  wood,  rusty  iron,  bWok  flint,  black 
cloth,  or  any  dark  substance  so  immersed, 
globules  of  air  in  abundance  will  arise  firon 
the  parts  toadied  by  the  focus.    If  apieoa 
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of  BMldcuidle  be  xued,  it  dioiri  how  the 
•^  diffiuei  itielf  in  the  anbitMiM ;  »d  in 
jOltiiwe  ceies,  the  path  pr  pocageof  the 
light  from  the  lene,  through  the  water,  to 
the  object  on  whieh  it  aeta  ia  TiaibJe.  Thia 
u  the  eommeneement  of  the  |iroeeaa  of 
W&ing;  whieh,whenezpoaedtotheaetioB 
of  the  atmoiphere,  that  element  eompletfla. 
peae  experimenta  ahow  the  eflfect  pro- 
dnpe4  by  light  upon  snbBtanoea  in  water ; 
Its  effect  on  anbatanoea  in  other  liqnida  ia 
worthy  of  trial.  That  the  globnlea  in  aU 
ttese  caaea  are  air,  may  eaaily  be  aacertained 
m  Ibe  feUowiBg  manner:— Take  a  glaaa 
ahnde^jraeii  aa  ia  eomnumly  naed  for  ooTer- 
tog  artiilcial  flowers,  foor  or  five  inches 
deep,  and  three  or  four  inches  across  at  the 
month ;  immerse  it  In  a  Teaael  of  dear  cold 
water,  and  tnm  the  month  downward,  tak- 
ing car*  to  torn  the  glaaa  nnder  watcr,so  aa 
to  keep  ont  the  air,  and  leeTo  the  gUss 
whoUy  occupied  by  the  water ;  then  put 
the  wax  or  other  substance  to  be  operated 
on  nnder,  and  leate  U  inside  the  glaaa,  and 
flVPly  the  foena  of  the  lena  to  it  t  and  aa 
the  gbbnlea  of  air  ariaefrom  the  anbatanoe, 
^ey  are  stopped  and  retained  by  the  ahade. 
With  thia  apparataa  I  bave  obtained  air 
Slobnlea  in  abendanee  from  sealing-wax, 
maty  kon,  wood,  brown  cloth,  and  black 
flint;  from  lead  and  white  pebblea  a  few 
minnte  globulea;  but  from  gold,  sUter, 
ttd  glan,  no  air  globules  can  be  obtained 
Jth  a  lena  of  Ato  incfaea  diameter ;  becanae 
Je  gold  and  silrer  reflect  a  large  portion  of 
the  light  thrown  upon  them,  and  the  ghua 
*^"°**St,*''  or  rather  it  passes  through  the 
glasa.  WiA  a  more  powerful  lens  I  think 
«ir  wonld  be  obtained  from  gold  and  silver, 
and  perhapa  from  tnnaparent  subataneea, 
for  thoY  errest  and  retain  a  portion  of  the 
light  which  penetratea  them.  The  air  ob. 
tained  is  permanent :  it  maybe  retained  for 
any  length  of  time.  In  aome  of  these  ex- 
penmento  part  of  the  water  waa  poured  ont 
of  the  Teasel  containing  the  apparataa,  ao 
aa  to  lay  bare  the  top  of  the  glass  shade ;  the 
l^ht  had  then  only  to  pass  through  the 
gbM,  and  the  water  nuder  it,  to  the  object, 
wluch  waa  elevated  or  depreaaed  at  pleaanre, 
•  mid  the  mora  the  object  waa  raiaed  towaids 
"f  !  the  anrfaee  of  the  water,  the  greater  was  the 
rffect  produced  by  the  focus.  The  effect  is 
the  same  whether  the  water  haa  been  pre- 
vionaly  bofled  or  not,  but  it  is  somewhat 
*^  •«*  ''»*«  than  in  fresh  water. 

Thia  is  not  air  liberated  Irom  the  sub- 
•tmicea  by  the  action  of  the  light;  because 
ur,  without  diminution,  may  be  obtained 
from  the  aame  substance  ao  long  as  there  ia 
Hglitaaonghtomakeaatrongfocaa.  Nor 
|i It  air  from  the  water;  for  it  evidently 
*^-  ont  of  the  anbitanoea.    And  if  it 
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were  firom  the  water,  it  wonld  cone  from 
the  gold  and  silver  as  well  as  from  the  i^o^ 
and  wax.  It  ia  from  the  light.  These  fkete 
show  that  solar  light  ia  air  in  a  atote  of 
radiation;  that  is,. air  iasuing  in  rays  or 
streams  from  a  common  source,  aa  from  the 
aan,  or  from  a  jet  of  burning  gaa.  They 
also  show  with  what  ikeiHtyair  in  that  atate 
of  aotioo. peases  throqi^  tranapamt  snb- 
stanoes,  and  hpw  it  penetratea  and  ia 
arrested  by  opaque  ones.  These  condusiona 
ihevitebly  result  from  the  preceding  fkets : 
it  seems  impossible  to  resist  them.  Thoee 
hetM  also  illustrate  the  elfecta  of  the  burn- 
ing glaas  operating  on  substances  in  air. 
They  make  it  evident  that  the  light  pene^ 
trates  tiie  anbstaneea  and  makes  way  for  the 
ahr  to  enter  them. 

Not€  J9.-^The  sense  in  whidi  the  word 
*'  evaporation  "  is  used  m  this  paper  should 
here  be  stated.  It  is  used  to  signify  the 
iasntng  of  air  ont  of  any  substance  aniasato, 
organic,  solid,  or  liquid,  which  brings  with 
it  a  portion  of  the  liquid  matter  contamed 
in  the  mass  out  of  which  it  iasuee;  for  all 
evaporation  ia  effected  by  the  iasuing  of 
air  out  of  other  substances  into  whidi  it 
has  previoualy  entered,  either  by  radiation 
or  by  preasure  from  accession,  which  is 
called  condnetion. '  It  will  therefore  be  per- 
ceived  that  thia  definition  eomprehenda  the 
insensible  perspiration  of  animate  bodies,  aa 
well  aa  the  exhalations  of  trees  and  plants, 
and  the  vapour  of  liquids ;  for  all  Taporoua 
exhalations  are  effected  by  the  issumg  of 
aur  out  of  solids  or  liquids,  which  brings 
with  it  a  portion  of  the  moisture  contained 
in  them.  By  a  tew  of  nature,  which  ia  the 
obvioua  result  of  the  arrangement  of  mat- 
ter, air  in  liqnida  aasnmes  a  globular  form  ; 
and,  when  it  emerges,  it  alwaya  cornea  out 
enveloped  in  a  film  of  the  llqirid  from 
which  it  emergea ;  and  whenever  air  iasuea 
from  moist  substanees,  it  brings  with  it  a 
film  of  the  moisture  therein. 

Thus  it  is  that  it  evaporates  liquids,  and 
desiccates,  consolidates,  and  hardena  moist 
substanees ;  such  aa  clay  when  formed  into 
brieka ;  the  sap  in  the  tmnk,  fruit,  leavea, 
and  flowers  of  trees ;  and  the  liquid  gum 
of  trees,  which  it  converts  into  hard  and 
solid  lumps.  It  seems  to  be  an  operation 
of  air  aimihr  to  tiiia  which  canses  all  ossifi- 
cations, and  the  petrefoction  and  concretion 
of  rocka  and  stones.  If  on  a  bright  aum- 
mer's  day,  when  the  earth'a  evaporation  ia 
most  Tigorous,  e  sunbeam  entering  your 
room  about  noon  be  caught  on  a  wUte,  or 
light-coloured  piece  of  paper,  the  shadow 
of  an  ascending  vaponr  will  appear  on  the 
paper,  though  tiie  action  in  the  atmosphere 
cannot  be  diaoened  by  the  eye»  or  be  de- 
tected by  any  other  metDS  with  which  I  em 
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•equaiiited.  At  those  timM  th*  atmosplMra 
mart,  to  iome  extent,  be  in  an  aacending 
and  deicendiDf  state ;  for  the  space  In  the 
earth,  which  the  ascending  matter  has  left 
Taeant,  wtU  instantly  be  ooeapied  by  the 
atmosphere  above  it. 


nNtlCAN'B  IlfPEOVlMVMTS  IN  TSmASH- 
IKd  KAOHIIflS. 


[t^atent  dated  July  1 7. 164  7.    Sp«c 
January  17, 1848] 


iiflcatlou  enrolled 


^e  patentee's  first  improvement  in 
thrashing  machines  relates  to  those  parts 
wMch  in  the  first  instance  disengage  the 
grain  from  the  straw ;  namely,  the  beaters 
and  the  breast  of  the  machine,  which  parts 
he  oonstmota  in  the  following  manner:-— 
Upon  the  revolving  cylinder  or  dram,  to 
which  the  beaters  are  generally  attached, 
he  fixes  several  projecting  arms.  Connected 
to  the  outer  enda  of  each  pair  of  theae 
arms,  there  is  bolted  a  longitndioal  bar  run- 
ning parallel  with  the  axis  of  the  cylinder. 
The  outer  edges  of  the  whole  of  these  paral- 
lei  bars  are  cut  of  a  serrated  or  toothed 
form.  To  the  breast  of  the  machine  there 
are  affixed  several  similar  bars  serrated  on 
the  edges  next  to  the  revolving  cylinder, 
and  they  are  placed  in  such  a  position  that 
the  projections  upon  them  fall  opposite  to, 
or  vrithin  the  spaces  of  those  on  the  revolv- 
ing drum. 

A  second  improvement  has  for  ita  objeot 
a  better  a<yustment  of  the  breast  of  the 
machine  in  reference  to  the  revolving  cy- 
Under.  The  lower  side  of  the  breast  is  cen- 
tred upon  two  pins,  so  that  it  turns  as  upon 
a  hinge  at  bottom,  and  the  upper  part  is 
Mted  upon  by  a  screw,  so  that  it  may  be 
brought  nearer  to,  or  puahed  further  from 
the  revolving  cylinder,  as  may  be  required. 

A  third  improvement  consists  in  coupling 
the  shaft  of  the  machine  with  the  shaft  of 
the  horse  power  which  puU  it  in  motion,  in 
such  manner  that  the  connection  between 
those  two  shafta  may  be  permanently  main, 
tained  so  far  as  that  revolution  is  concerned 
and  yet  admit  of  some  degree  of  Tariation 
In  the  distances  between  the  two  machines* 
This  is  effected  as  follows :— On  the  end  of 
the  one  shaft  there  is  formed  a  hoUow  noess» 
with  a  square  aperture  in  it,  into  which  a 
square  of  some  length,  attached  to  the  end 
of  the  other  shaft,  is  slipped ;  whereby  the 
two  shafts  are  coupled,  and  continued  so, 
although  the  square  in  the  laat- named  shaft 
should  be  pushed  further  into  or  drawn 
further  out  of  the  hollow  recess. 

[TiM  first  of  these  <'  improvements  " 
•MMo  to  us  to  resolve  itself  i^to  a  very 
dHOy  ImiMt^  ^  tho  i»oU.hMim  p4 


machine  of  Atkinson,  and  to  have  for  its 
object  rather  the  evasion  of  that  patentee's 
rights  than  any  real  improvement  of  the 
machine.  The  see6nd  and  third  Improve- 
ments may  be  worth  something,  but  will 
not  of  themselves  enable  the  present  p** 
tentee  to  ride  over  the  prior  inventor  of  the 
main  tUng.— Ed.  M.  M.] 
— ♦ — 

THn  LlOBTBOOSn  BTSTBM^mu  GOBDOK'S 

tif»oysMn«T8.« 
The  facts  on  which   a   reform  of  ike 
Lighthouse  system,  or  rather  systems,  of 
the    United  Kingdom,   (for   each   of  the 
three  kingdoms  has  ita  sepsrate  and  ih« 
dependent  board  of  management,]  u  impe- 
ratively called  for,  have  been  for  many  years 
before  the  public ;  yet,  still,  nothing  is  done. 
The  English  Trinity  Board  totters  on,  as  of 
old  ;  the  Irish  Ballast  Commissionen  blun- 
der on,  aa  of  old — et  more  Hib§mie^f  and 
the  <*  Northern  Lighta"  aio  as  fltfU  nd 
evanescent  as  ever.    Want  of  organixatioii, 
want  of  skill,  want  of  science,  want  of  in- 
telligence $  caprice,  ignorance,  extravaganety 
waste,  and  general  inefficiency ;  are  stilli  as 
ever,  painfully  manifest.     The  sovereign 
cure  for  all  these  evils — a  Central  Board 
which  shall  absorb  the  functions  of  all  the 
other  boards,  and  be  composed  only  of  moll 
of  scientific  or  engineering  eminence— is  yet, 
to  all  appearance,  no  nearer  of  accomplish- 
ment  than  it  was  twenty  yeara  ago. 

Mr.  Alexander  Gordon,  who  has  estab- 
lished a  high  claim  to  regard  in  all  matters 
of  this  sort,  by  the  cast-iron  lighthouses  he 
has  erected  at  Point  Morant  (Jamaiea),Gibb's 
Hill  (Bermuda,)  Point  de  Galle  (Ceylon,) 
and  other  places  in  the  colonies — lighthouses 
unrivalled  for  their  cheapness,  and  yet  as 
efficient  as  any,  either  at  home  or  abroad-^ 
made  a  strong  representation  some  time  ago 
to  Government,  of  the  injury  which  is  more 
especially  inflicted  on  our  colonies,  by  our 
present  divided  and  defisctive  lighthouse  sys* 
tarn.  The  Trinity  Board  takes  charge  of 
but  two  lighthouses  beyond  our  own  shores, 
Gibraltar  and  Heligoland,  and  the  Irish  and 

•LioHTHOvsBt;  or,  the  BritfaH  Colonies  and 
Posteisiont  Abroad.  Being  a  Letter  to  iompit 
Hume,  Ssq.,  M.P.  By  Alexander  Oordoa.  M. 
Inst.  C.  £.,  Engineer  of  the  Jamaica  Poht  do  Gallt. 
BatuudS,  and  other  GdODfalUghthoUMa.  <ft  Op, 
Svo.,  With  two  ptatss.  "^' 
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Sootoh  boards  of  none  at  all.  The  Govern- 
ment replied,  that  they  wonld  **  gladly  learn 
that  the  superrision  "  (of  the  colonial  light- 
lionaes)  *'  eouid  be  nnderUken  by  the  board/' 
Kot  denying  the  necessity  of  the  thing,  they 
yet  wait  to  **  learn  "  of  others  how  it  is  to 
be  bronght  about.  What  pitiable  weakness  I 
"  God  forbid  • "  rejoined  Mr.  Gordon,  «•  that 
the  Trinity  IBsard  should  undertake  any- 
thing  of  the  kind.  If  you  will  not  abolish 
all  the  three  boards — if  you  will  not  give  us 
a  Central  Board  to  take  charge  of  the  whole 
of  the  lighthouses  of  the  empire— do  not,  at 
all  events,  hand  the  colonies  over  to  that 
antiquated,  deerepid,  and  incapable  body, 
the  Trinity  Board.  If  multiplicity  of  boards 
is  still  to  be  the  rule,  let  the  Colonies  have 
at  least  a  board  of  their  own.  If  not  in  the 
aggregate  ofas  much  importance  as  England, 
they  do  not  certainly  yield  in  that  respect 
to  either  Ireland  or  Scotland." 

To  enforce  this  view  of  the  subject,  Mr. 
Gordon  hss  written  the  pamphlet-letter  which 
Is  now  before  us.  It  is  addressed  to  Mr. 
Hume,  who  was  the  Chairman  of  the  Light- 
house Committee  of  the  House  of  Commons 
of  1845  ;•  and  of  whom  we  are  glad  to  leara 
from  Mr.  Gordon  that  he  is  resolved  **  not 
to  cease  his  efforts  whilst  he  has  a  seat  in 
Parliament  until  the  present  most  imperfect 
systems  are  changed."  The  author  supports 
the  position  he  has  taken  up  with  great 
ability  and  a  most  uacompromislng  bold- 
ness. We  should  wander  somewhat  out  of 
our  province  were  we  to  follow  him  through 
all  the  instances  he  adduces  of  the  special 
ioeficieney  of  the  Trinity  Board ;  but  there 
is  one  which  is  so  entirely  of  a  selentiflc 
eharacter  ai  to  justify  oar  bringing  it  very 
folly  before  our  readers : 

'*  The  lighthouse  Improvements,  which 
yovr  honourable  Committee  notioed  favour- 
ably by  ttieir  Report  (in  1845),  were  aoade 
and  introdooed  by  me  without  consultation, 
advice,  help,  or  even  encouragement  from 
the  Trinity  Corporation.  I  have  offered 
several  improvements  for  their  adoption,  and 
have  been  pat  to  great  personal  expense  in 
doing  so  without  success.  It  was  easy  to 
stand  and  to  understand  their  non-approval ; 

'  f  Of  tome  tBMnU^  pertlfltts  of  HUs  tsj^sily  sii 
Mtck.  Mag,,  vol.  zUii.,  p.  44e. 


but  t  cann6t  quietly  let  them  deprive  me  of 
credit  when  it  is  due,  as  appears  to  have 
been  attempted  by  their  Secretary  in  the 
matter  of  catadioptric  lights.  I  can  show, 
most  clearly,  that  the  introdnctioa  in  these 
kingdoms  of  the  dioptric  system  by  means 
of  refracting  polysonal  lenses,  and  also  of 
the  oatadioptric  system  by  means  of  reflect- 
ing lenses,  was  due  to  me,  in  conjunction 
with  M.  Maritz,  of  the  Hague.  We  did  not 
introduce  the  apparatus  as  an  experiment, 
but  as  a  perfect  sample  of  light-dtreeting 
apparatus,  extensively  used  in  Holland  and 
in  France,  which,  or  some  modifications  of 
which,  I  proposed  and  published  for  harbour 
lights.*  I  am  not  yet  much  in  favour  of  the 
system  for  great  sea  lights  in  the  colonies, 
though  I  do  propose  to  avail  myself  of 
refracting  glass  zones,  in  combination  with 
silvered  paraboloidal  reflecting  lurfsces,  in 
some  important  situations,  especially  for 
revolving  lights. 

'*  I  recently  made  for  the  Trinity  House 
an  experimental  apparatus  of  the  latter  kind 
just  referred  to,  and  capable  of  considerable 
variation,  as  circumstances  may  require; 
but  upon  delivery  of  it,  lighted,  at  the 
Trinity  House,  it  met  with  the  same  sort  of 
official  reception  as  my  introduction  of  po- 
lyzonal lenses  had  been  formerly  treated 
in  the  same  quarter.  It  was  lighted  with  its 
single  Argand  barner  (in  a  room  where  two 
other  Argand  burners  and  a  large  Fresnsl 
lamp,  fully  lighted,  were  burning  together, 
and,  at  the  same  time,  consuming  sixteen 
tioMS  the  qaantity  of  oil),  and  it  was  de- 
clared by  one  gentleman  present  to  be  no 
improvement. 

*'  It  is  not  out  of  place  here  to  state,  that 
Mr.  Maritz' s  brother  and  I  lighted  the  oata- 
dioptric system  at  the  Trinity  Lighthouse  st 
Pnrfleet,  with  a  single  Argand  lamp,  to  show 
how  it  could  light  the  360"*  of  the  circle. 
The  elder  brothers,  or  some  one  of  them,  had 
it  condemned,  because  from  the  same  size 
and  sort  of  lamp  a  parabolie  reflector  eotUd 
light  i^th  part  of  the  same  circle  better  1 

"The  features  of  these  two  cases  being  much 
the  same,  the  results,  I  expect,  will  be  simi- 
lar: indeed,  I  have  no  doubt  the  Trinity 
House  will  ultimately  introduce  my  new 
combination,  or  a  modification  of  it. 

"Anticipating  little  official  approbation 
(the  italics  are  expressive)  in  that  quarter,  t 
had  taken  care  to  secure  the  opinions  of 
numerous  gentlemen  of  scienee  before  jeo* 
pardising  my  apparatna  at  Tower-hill.'^ 

We  have  had  the  pleasure  of  personally 
inspecting  the  "  experimental  apparatus  " 
here  referred  to  as  exhibited  to,  but  slighted 

« I  sihibltsd  the  samt  at  tHi  BilUsh  AsSS«Is«Imi 
inlM4.    See  thtir  Report. 
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fw  th€  moment,  hj  the  board  of  elderly 
gentlemen  who  ut  on  Tower-hill ;  and  are 
thus  enabled  to  gift  a  somewhat  fuller  ao- 
connt  of  it  than  that  which  ia  contained  in 
the  pamphlet. 

The  property  which  a  glam  retraoting  lena 
poBwases  of  retraoting  and  rectilhieaildBg  ^to 
to  speak)  the  radiating  light  of  a  lamp  haa 
long  been  well  known.  It  is  represented  in 
the  subjoined  figore,  in  whieh  L  indioatea 
the  centre  of  the  light ;  N  the  lena ;  A  the 
radiated  light ;  and  B  the  refracted  light. 


Kg.  1. 


It  was  not,  however,  till  about  1797  that 
refractors  were  generally  substituted  in 
English  lighthouses  for  mere  reflectors. 
They  were  generally  made  of  fire  indies  in 
thickness  and  twenty  inchea  in  diameter, 
with  a  focal  point  of  nineteen  inches.  The 
odebrated  Buffon  proposed  to  reduce  the 
refractor  in  thickness  and  to  out  the  lena 
into  steps,  (as  shown  in  plan  and  section  in 
the  diagrams,  figs.  2  and  3,)  in  order  that 
it  might  absorb  less  light. 

Buffon,  howerer,  fended  that  this  shape 
could  be  given  to  the  lens  by  outing ;  but 
nnther  at  the  time  he  flourishedi  nor  at  the 
present  time,  is  this  a  possible  operation. 
In  1811,  it  occurred  to  Sir  Dayid  Brewster 
that  such  a  lens  might  nerertheless  be  con- 
structed by  building^  separate  pieces  of  glasa 
together.  In  1819,  Uie  distiDgiushed  French 
optidan,  Fresnd,  showed  not  only  that  the 
generating  sections  of  the  rings  ought  to 
have  the  same  centre,  but  that  the  different 
centres  diould  be  dtuated  on  tiie  same  aiia 
of  the  lens.     A  Isw  yean  later  M.  YruoA 


engaged  M.  Solid  to  construct  dght  such 
lenses  for  the  lighthouse  of  Corduan.  In 
1827,  the  Trinity  Board  witnessed  some  ez- 
perhnenU  with  a  lena  of  the  kind  rq^ro- 
sented  in  figs.  2  and  3,  which  had  been 
huUt  by  Mr.  Gilbert,  under  the  direction  of 
Sir  David  Brewster.  In  1828,  the  board 
imported  a  lens  of  the  same  kind  from 
France.  In  1833,  Mr.  Gordon  introduced 
the  polyzonal  arrangement,  (both  reflecting 
and  rofhicting,)  to  whic'j  he  refers  in  the 
eztract  we  have  made  from  his  pamphlet, 
as  having  been  constructed  in  glass  by  M. 
Maritx,  of  the  Hague.  And  subsequently  the 
Trinity  Board,  as  also  the  Commissioners  of 
Northern  Lights,  (at  the  instance,  of  Mr. 
Allan  Stevenson,)  adopted  the  same  sys- 
tem eztensivdy. 

The  improved  arrangement  which  Mr. 
Gordon  last  ezhibited  to  the  Trinity  House 
is  represented  in  figs.  4  and  5. 

Mr.  Gordon  here  nuikes  use  of  a  pan* 
bolie  reflector  (R),  becanae  of  the  property 
which  a  hollow  panboloid  possesses  of 
reflecting  all  light  ndiatiqg  from  its  fscus 
(D)  in  straight  lines  (G);  combined  with  a 
plain  refiracting  lens  surrounded  by  fow 
refiracting  dftles  or  zones,  cut  away  into 
steps  aa  recommended  by  Buffon,  and  built 
togetlMr  on  the  plan  of  Bnwster.    Bythla 
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tbe  centre  and  AC  a  diameter;  let  the 
chord  Aa-i^  OA  and  draw  ab  perpendi- 
cular to  AC  :• 
In  AC  produced  take  C A' »  C A ;  from 
Fig.  4.  ^f     I  "^  C  towards  O  set  off  Cy  »2Aa,  and  from 

A'  draw  AHS  equal  and  perpendicular  to 
A'A ;  join  l/E  and  from  E  perpendicular 
to  l/E  draw  EF  equal  to  Ob' :  then,  if, 
fai  OA'  produced,  we  take  ^H-^F,  bR 
will  equal  the  circumference  ABCD  yery 
nearly. t  For,*H-W+yH, 
and66'-AO  +  0&'-A6; 
let  AC-10,  then  AO-5,  Ofr'-S, 

.ndHA-(^ 
AC 


Fig.  5. 


1; 


Borel  and  hi4>pQy  -  imsgined  conbinttion, 
Mr.  Gordon  is  enabled  to  throw  into  one 
beam  nearly  the  whole  of  the  ayailable 
light  of  the  lamp. 

For  reVolTing  lights,  Mr.  Gordon  pro- 
poses to  use  one  or  mors  svoh  oombinations 
or  systems  each  furnished  with  an  Argand 
burner,  or  one  or  more  rerolTing  pieces 
according  to  the  siie  of  the  beam  required. 
For  fixed  lights  he  contemplates  using  ss 
many  ss  will  light  the  circle  of  3d0^,  or  any 
required  portions  of  the  circle;  twenty- 
four  systems,  each  with  its  own  lamp,  for 
the  whole  cirde,  and  twelTe  systems  for 
half  the  drde,  and  so  on— one  system  to 
15^ 

ON  nn  AFPEOXllfATB  maOTIFIOATlON 
OF  THB  OfKCLB.* 

Sir,— At  page  407  of  your  last  (47th) 
Tolume  there  occurs  in  Mr.  Dredge's 
paper  a  diagram,  to  which  I  shall  refer 
in  the  foUowinff  construction : 

Let  ABCD  be  a  circle  of  which  O  is 

•  On  thli  lut^t  tee  M§ek.  Mag,  toI.  xItI,  p. 
SS4,  the  plaoM  thars  nfinrsd  to,  Ito, 


again, 


hence  66'*- 7*9; 


ft^- a/A'E'  +  A'A^  +  EF* 


->  a/553'»  23.515952., 
and  consequently, 

*H -31.4159  au;. 
I  am.  Sir,  yours,  &c., 

Jambs  Cockls. 

2,  Chureh-jtfd  Court,  Tempi*, 
JanuaiySl,  1848. 

PnBLBACH's  PATBNT  PBOCBtS  OF  UKITTNO 

wiaouoHT  imoN  anb  cast  ikon,  stc. 

[Patent  dated  January  SS,  1847.    Spedflcation  en- 

loUed  January  SS,  1848.] 

The  nature  or  object  of  this  inyen- 
tion  is  said  to  consist  in  an  improTcd 
method  or  methods  of  securely  uniting 
certain  metals  and  alloys  of  metals  St 
different  properties  and  yalues  to^fether ; 
as,  for  example,  wrought  iron  with  cast 
iron,  or  copper  with  cast  iron,  or  gun- 
metal  with  cast  iron,  whereby  compound 
pieces  of  metal  suifaid>le  for  beams,  gir- 
ders, ribs,  gudgeons,  railway  chidrs, 
wheels,  axles,  and  other  parts  of  ma- 
chinery and  mechanical  structures,  may 
be  produced,  poesessing  all  the  aggre- 
gate weight  and  oohesnreness  required, 
•but  much  harder  and  stronger  in  some 
parts  (such,  for  example,  as  those  ex- 
posed to  friction  or  to  oireot  strain,)  than 
in  other  parts. 

Of  the  great  utility  of  such  a  process 
as  this  there  can  be  no  question.    We 


*  Thus  fiurie  dearfirom  the  diagram.  The  reader 
mutt  ilguie  for  himtelf  the  remainder  of  the  eon- 
•truetlon. 

t  I  suggested  this  eonstructloB  at  page  116  of 
▼oLiOr.  of  this  work. 
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hamo  seen  tonie  tpeoliMns  of  wrought 
and  east  iron  thus  eombined  togetber 
which  resisted  every  attempt  of  a  power- 
ful hammer  to  separate  them.  The  fol- 
lowing are  the  details  of  the  process : 

'*  To  unite  eaal  iron  with  wrought  iron, 
as,  for  example,  to  make  a  reoungiilar 
beam  which  shall  consist  of  one- quarter 
of  its  thickness  of  wrought  iron,  and 
three-quarters  of  east  iron,  or  of  these 
two  metals  in  anyother  given  proportions, 
I  proceed  as  follows : — I  take  a  piece  of 
wrought  iron  of  the  quarter,  or  other 
required  thickness  aforesaid,  and  im- 
merse it  in  a  cleansing  bath  of  nitric, 
or  any  other  suitable  acid,  diluted  wiUi 
water.  I  next  remove  it  from  the  bath 
and  make  it  red  hot,  whereupon  I  plungre 
it  once  more  into  the  cleansing,  bath. 
By  these  processes  it  is  freed  from  any 
oxide  which  may  hsve  formed  upon  it. 
Then,  in  order  to  get  rid  of  the  acid 
which  may  be  adhering  to  it,  I  wash  it 
with  an  alkaline  solution,  (sal-ammoniac 
for  example,  diluted  in  water,)  imme- 
diately after  which  I  immerse  it  in  a 
bath  of  melted  tin,  and  leave  it  there 
till  it  is  well  tinned  over.  I  next  coat  or 
cover  the  tinned  wrought  iron  on  that 
side  where  it  is  to  be  united  to  the  cast 
iron  with  an  alloy  or  solder,  composed  of 
copper  and  tin  in  the  proportion  of 
about  5  parts  of  copper  to  95  parts  of 
tin.  The  wrought  iron  thus  prepared  is 
then  dropped  into  the  bottom  of  a  mould 
of  a  sise  and  form  corresponding  with 
that  of  the  compound  beam  desired  to 
be  produced,  and  made  fast  by  well-tin- 
ned pins  and  nails ;  iron,  in  a  hot  and 
fluid  state,  is  next  poured  upon  the 
wrought  iron  till  the  mould  is  filled, 
when  a  fusion  takes  place  between  the 
surfiwes  of  the  wrought  iron  and  east 
iron,  through  the  action  of  the  inter- 
posed alloy,  or  solder,  of  eopper  and 
dn,  and  the  two  prineipal  substances 
beoome  so  firmly  united  togellier  as  not 
to  be  easily  detaobable,  if  at  all. 

«<2V>  tmt/i  it9€l\vntk  ea$tliron,  I  adopt 
the  same  method  in  all  respects  aa  has 
been  just  directed  to  be  followed  in 
regard  to  wrought  iron  and  east  iron. 

**  To  unite  copper  with  oast  iron,  or 
gun-foelal,  and  cast  iron,  or  brass  and 
east  iron,  or  any  other  of  the  alloys  of 
copper  with  east  Iron,  I  also  make  use 
ot  similar  means  to  the  preceding,  only, 
instead  of  freeing   the  aarfaees  of  the 


metal  to  which  the  east  iron  is  to  be 
added  by  «oid  and  alkaline  solutions  and 
heating  as  aforesaid,  I  eiTect  this  by  filing 
merely,  and  add  the  iron  at  a  lower  de- 
gree of  heat,  so  that  it  may  not  melt 
the  body  of  the  copper,  gun-metal,  brass, 
or  other  alloy. 

**  The  proportions  before  directed  to  bo 
observed  in  the  composition  of  the  alloy 
or  solder,  are  such  as  will  be  suitable  to 
be  observed  when  the  oompound  piece 
of  metal  is  of  a  medium  sisc)  but  when 
it  Is  above  that  sise»  and  according  to  the 
ratio  in  which  it  exceeds  it,  the  quantity 
of  copper  used  in  the  alloy  should  be 
increased.  In  the  exemplifications  be- 
fore given  the  different  metals  have  been 
supposed  to  be  united  laterally,  or  side 
to  side,  but  one  meul  may  have  another 
united  to  it  on  both  sides,  or  be  enclosed 
by  it  on  all  sides,  and  the  pieces  may  be 
also  of  any  curvilineal,  angular,  or  other 
form ;  the  mode  of  casting  being  varied 
to  suit  the  circumstances  of  such  case, 
according  to  the  practices  in  common 
use  among  founders." 


TBI  STKAM  SHIP  "  DISPATCH."— AKNULAK 
BMOINXS. 

The  New  South- Western  8fesam-Paokel 
Company  have  added  to  thsir  fast-insreasi^g 
fleet  of  steamers  s  new  one,  naned  as  abovOf 
which  made  her  first  ezperimental  trip  dawn 
the  river  on  Saturday  last  (22ttd  Instant). 
Her  perforrasnee  on  the  oecaston  jastiied 
the  name  which  has  been  given  to.  her.  Her 
aversge  speed  in  going  as  far  as  @ea  Rea«h 
and  back  was  not  less  than  18  statute  miles 
per  hoar  through  the  water.  The  engines 
are  of  200- horses  power,  and  built  by  MMstSb 
Mandslay,  Sans,  and  Field,  on  the  well- 
known  annular  principle  first  introduced  bj 
that  eminent  firm,  and  which,  notwithstand- 
ing the  many  donbts  that  have  been  east 
upon  it,  and  even  fierce  attars  of  whiek  it 
has  betfB  the  oisjset,  saasiM  to  i^eofMO  in 
favour  with  every  new  trial  made  of  It.  for 
ourselves,  we  have  never  entertained  or  ex- 
pressed but  a  favourable  opinion  of  the 
principle,  and  now  that  Its  sserks  have  been 
tested  by  several  years  praetioe  in  ateameis 
of  all  deseriptioBS,  we  see  less  reaaoa  Iban 
ever  for  taking  pari  with  lu  assaiUnti. 
The  great  objection  originailj  taken  to  eiu 
gines  on  this  plan,  was  the  excessive  friotiQH 
to  which  it  was  supposed  the  piatons  asuat 
be  subject ;  some  went  so  far  aa  to  saj  that 
it  would  even  iwaUow  up  the  wlwb  Mwer 
of  theenginesi 
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Now  the  nMtt  •!  an  the  laqvirtoiH-Bot  a 
fcw — wh)^  we  hm  made  on  this  head,-* 
inquiries  not  confined  to  those  who  have  bad 
the  designing  and  superintending  of  such  en- 
gines,  but  extended  to  the  engineers  who  have 
been  entrusted  with  the  actual  working  <^ 
them,  and  haye,  therefore,  bad  the  best  6ppor- 
tunities  of  testing  and  measuring  the  amount 
of  friction  of  the  piston  of  the  annular  en- 
gine, as  compared  with  that  of  the  piston  of 
the  common  cylinder  engine — ^Is  this,  that 
though  there  Is  indeed  an  increase  of  friction 
in  the  IbraMr,  it  is  so  trifliag  in  amount 
tiiat  il  may  be  altogether  n^leeted  aa  an 
element  inealoulating  the  power  of  such  en- 
gines, and  is  hr  more  than  counterbalanced 
^  other  adfantages  belonging  almost  ezdu- 
flTely  to  this  and  the  double  cylinder  en- 
gines manufactured  by  the  same  firm.  The 
adTantagea  to  which  we  allude  are  con- 
sequent upon  the  great  length  of  oon- 
pectiog-rod  of  which  the  annular  engine 
admits.  Trne  it  is,  that  JMr.  John  Seaward 
and  ProiiMsor  Airey  have  demonstrated  that 
it  is  a  mattfrof  indifference  whether  a  short 
or  a  long  connectiog'rod  is  used  (within 
certain  definite  limits  of  course)  for  trans- 
ttitting  the  power  from  the  piston  to  the 
^rank;  but  {here  are  other  circumstances 
to  be  taken  into  account,  than  the  mere 
lines  traced  out  by  the  crank  and  the  con- 
necting-rod during  a  complete  revolution 
of  tbe  crank.  The  parallelism  of  the 
piston-rod,  in  its  upward  and  downward 
oourse,  must  in  any  case  be  maintained}  but 
when  the  connecting-rod  is  short,  the  brasses 
of  tha  parallel  guides  become  much  sooner 
worn  out  than  when  it  is  long.  Again }  in 
ail  engines,  especially  those  of  great  power, 
ihp  shorter  the  connecting-rod  is,  the  far- 
ther the  strain  upon  the  framing  (resulting 
noB  the  oonstant  change  in  the  line  of 
motion)  ia  removed  from  the  perpendleular 
to  the  horizontal  line,  and  consequently  the 
creater  the  tendency  to  twist  the  framing 
iroBa  side  to  side.  The  annular  and  double 
cylinder  engines  are  excellent  exemplifica- 
tions of  the  advantage  gained  In  this  par* 
tbnUr  by  the  use  o(  a  long  conpectlng-rpd 
in  praferenoa  to  a  short  one.  Not  a  single 
diagonal  brace  or  staj  is  required  to  counter- 
act th<t  twisting  te^aency  to  whic^i  we  have 
alluded,  while  in  anginea  having  short  oon- 
aeeting-rodsp  the  working  parts  are  neoea- 
aarily  almost  buried  In  cross- staya  and 
diagonal  braces,  in  order  te  prpt^tthem 
from  being  shaken  to  pieoea. 


I^UKCH  0«  THS  IX^VgLtYH  709T-QI|riCB 
STBAIC-PACUIT. 

Oa  Satorday,  the  2drd  inst.,  ano&er  Tes « 


eel,  eriled  the  JUem^ttph  ^Mgned  fef  Oo 
Post-ofliee  servioe  between  Holyhead  and 
Dublin,  was  launched  from  the  building- 
yard  and  steam-engine  manufactory  of 
Messrs.  Miller,  Ravenhill,  and  Co.  6fae  ia 
190  feet  in  length ;  of  26  feet  7  inches  beam ; 
and  643  tons  burthen.  The  engines,  which 
remain  still  to  be  fitted  to  her,  will  be  of  S69 
horses- power.  The  vessel  has  a  very  hand- 
some appearance,  and  we  have  no  doubt  we 
shall  be  able  to  give  a  good  aecount  of  her 
as  soon  at  her  '*  steam  Is  np." 


RBCBVT  AMBKICAN  VATBIITS. 

(Selected  firom  the  BurtUa,) 

ItfmoTxmKT  IN  Ghbonoiibt«ic 
Locks.    John  V.  Bavage. 

The  patentee  says,  ''  What  I  claim  there- 
in  as  new  is  the  manner  of  securing  the  doors 
of  bank  vaults,  safes,  and  other  structurea 
of  a  like  character,  by  placing  within  such 
structure  a  time-piece,  which  may  be  so  set 
aa  to  cause  the  bolt  or  bar  by  which  the  door 
is  fastened  to  slide  back  ;  that  is  to  say,  by 
the  action  of  the  lever  or  arm,  the  roller,  the 
pulley  and  weight,  and  the  crank-pin,  ope- 
rating on  the  bolt,  as  set  fbrth ;  the  whole 
combination  and  arrangement  being  substan- 
tially the  same  with  that  herein  fully  made 
known,  together  with  such  variation  in  the 
fbrm  or  connection  of  the  respective  parts 
as  may  be  made  therein  without  altering  the 
principle  of  action,  producing  the  Uke  result 
by  means  substantially  the  same.'* 

Improvement  in  Jointbd  Pipbb  pok 
Steam,  &c.     LtwU  Kirk. 

The  patentee  says, — "  I  do  not  claim  aa 
my  invention  simply  connecting  the  boiler 
and  engine  of  a  locomotive,  which  are  placed 
on  separate  carriages  by  means  of  a  pipe 
made  in  two  parte  and  connected  by  turping 
and  sliding  joints,  as  this  has  been  essayed ; 
but  what  I  do  claim  as  my  xnventiop,  la 
connecting  the  main  pipe  at  each  end  by 
means  of  two  branches  on  opposite  sides, 
when  this  Is  combined  with  the  sliding  joiqt 
in  the  main  pipe,  substantlallv  u  described, 
whereby  the  connections  of  the  main  ^pe 
with  the  vertical  pipes,  and  the  vertical  pipes 
wi^h  the  boiler  aud  engine,  or  other  vessels 
to  be  connected,  are  sustained  against  any 
tendency  to  straip  or  break,  and  ^he  open- 
ings or  passages  are  retained  of  the  same 
required  sise  at  all  times,  while  the  two 
bodies  thus  connected  are  free  to  vibrate  In 
all  directions,  without  interrupting  the  fiow 
through  the  pipe,  aa  described/' 

Impbovbment  in  MAcaiNxnT  sou  tbb 

'MAMtJPACTVRE  Of  WiBB  RoPB.      Sdy^d 

S,  TOunuend. 
The  patentee  scyi,— ''What  I  ddm  u 
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my  invMitSoD,  ii  raakiiig  wire  eord  or  rope 
by  uTaDging  the  bobble,  with  wire  on  ra- 
dial ams  projeotiDg  at  a  suitable  angle  from 
a  diic  at  right  angles  to  the  axis  of  the  main 
shaft,  by  which  the  wire  is  fed  and  allowed 
one  twist  to  erery  rerolntion  of  the  main 
shaft  between  the  bobbins  and  the  tubing 
rollers,  and  thus  obviating  the  complt- 
eated  gearing  which  wonld  giye  the  bob- 
bins another  rerolution  contrary  to  the 
motion  of  the  main  shaft,  to  avoid  any 
twist  in  the  single  wires,  obtaining  a 
greater  speed  and  economy  in  mannfac 
tare,  and  presorring  in  the  wire  the  tun 
which,  bending  the  wires,  retains  anch  a 
power  as  deteets  those  splits  and  blisters, 
or  otherwise  imperceptible  defects  in  the 
wire,  which  wonld  injure  the  cord,  and  thus 
doing  this  at  snch  a  time  as  is  most  conve- 
nient to  mend  them  and  make  a  more  per- 
fect and  reliable  article  in  a  manner  nowise 
injnrioQsly  affected  as  to  the  fibre  of  the 
wire  I  .and  in  combination  with  this,  that 
arrangement  of  tubing  rollers,  suitably 
weighted,  which  holds  the  cord  as  the  wires 
are  passing  round  in  forming,  keeping  back 
the  wild  turn  from  the  cord  and  yet  allowing 
the  increased  slie  of  wires,  from  splicing  or 
soldering,  to  pass  the  grooves  by  the  yield- 
ing of  the  lever  and  weight ;  and  in  combi- 
nation with  these,  the  tubing  rollers  suitably 
weighted  which  bears  upon  the  cord  as  it 
passes  round  the  drum  geared  to  haul  off 
the  cord,  so  as  to  cause  greater  adhesion 
between  the  drum  and  coid,  giving  greater 
uniformity  in  the  lay  of  the  twist  in  the 
cord  and  rounding  it  as  it  passes  to  the  reel, 
with  which  it  is  connected  with  bands  or 
belts  ;  th^  whole  being  constructed  as  herein 
set  forth."  [We  give  this  as  in  the  original ; 
though  we  cannot  say  that  we  dearly  com- 
prehend it.-— Ed.  M.  M.] 

Impbovkmbnt  in  STumMO  Boxes. 
Tkanuu  W,  Alien  and  Ckarlet  W,  Noyet. 

The  patentees  say, — '*  What  we  daim  as 
our  invention  is  not  the  employment  of  me- 
tallic packing  In  a  packing-box  ^eneraUy, 
but  the  employment  of  metallic  packing, 
arranged,  shaped  and  combined  in  a  peculiar 
way,  vis.:  in  a  metallic  matrix  or  cup, 
shapened  and  arruged  so  as  to  allow  the 
piston  rod  or  shaft  passing  through  the  stuf- 
fing-box liberty  to  vibrate  laterally  to  a 
suiBcient  extent  to  meet  the  unavoidable 
irregnlaridea  of  the  engfaie  to  which  it  may 
be  applied,  and  at  the  same  time  support 
within  it  oonioal-shaped  metslUe  rings  mor- 
ing  agsinst  and  along  the  piston  rod  or 
.  shaft,  as  well  as  against  and  along  its  (the 
cup's)  obllane  surmce,  so  that  as  the  inner 
surliue  of  the  packing  rings  wears  away,  the 
rings  may,  by  the  proper  applieatioii  of 


springs  or  screws  prwsing  them  la  iSkib  di- 
rection of  the  axis  of  the  piston  rod  or  shaft, 
be  advanced  along  the  conical  surface  of  the 
matrix,  so  as  to  maintain  a  perfect  contact 
of  surfSue  both  with  the  piston  rod  or  shaft, 
and  with  the  matrix." 


IKUUiaiSS  AKD  AK8WBR8  TO  IHaUlBlXB. 

Te§i  /or  WoM.—"  It  thera  any  mauu  of  testing 
the  purity  of  white  wax,  when  Mpoted  to  eon- 
tiUn  roein  and  tallow,  otherwiie  than  by  tndlng 
Ita  epecifle  gravity  V^A  Tomng  ChmM, 

BMat.— "Win  any  of  your  •olentiflo  oontrnratora 
infonn  me,  thxongh  the  medium  of  your  p^er, 
whether  a  rifle  gun  should  be  bored  peinetly 

Slindrlcal.  It  appears  to  me  very  extraordinaiy 
at  this  point  should  not  be  more  genenlly  un- 
derstood. 1  have  heard  ezpertoneedgun-maksifl 
glrediametricallyopposite  opinions:  some  saying 
that  the  bore  should  be  a  cylinder ;  others  that  the 
bore  should  be '  eased'  towards  thebreeeh,  mors  or 
less,  according  to  the  length  and  weight  of  nMtal 
of  the  gun.  One  of  my  informants  said,  that  the 
reason  why  the  bullet  appeared  to  become  ea^ 
towards  the  breech  was,  that  the  wadding  was 
ent  by  the  rifling,  and  consequently  the  ball 
supped  down  more  easily.  It  seems  to  me  that 
wadding  Is  of  no  use,  inasmuch  as  it  never  holds 
perfect  to  the  bottom  of  the  baitel."— Jn  <nd 
8M^9crtt(tr. 

P§n€imal  Jfelfon.— "  B.  T.  C  W.  I.,"  (Cwdifl:) 
Ko  reward  has  been  oflfered  by  Government;  it 
has  done  many  fooUdi  things,  but  none  so  fooUsh 
as  this. — Before  our  correspondent  wastes  any 
more  time  on  his  scheme,  let  him  flrst  seat  him- 
self on  a  three-legged  stool,  and  try  to  lift  himself 
by  the  legs  of  the  stool.  If  he  succeed  in  that, 
he  mav  go  on— the  want  of  Geverament  reward 
notwitnstanding. 

Bailwmp  Bsr«.— The  cutting  of  the  ends  of  ndlwqr 
ban  is  elfocted  by  ciicolar  saws,  like  those  used 
for  wood,  but  revolTing  at  the  prodigious  sate  of 
1000  revolutions  per  minute.  The  lower  edgee 
of  the  saws  dip  into  water.  The  bars  are  brought 
red-hot  to  the  saws,  and  both  ends  are  ent  off 
simultaneously  in  a  few  seconds. 

French  Tutip  Wood.—"  £.  D.  N."  We  believe  tUt 
wood  comes  ttom  one  of  our  own  f<tfeign  poo- 
sessions  (Madras);  bat  it  is  not  often  to  be  met 
with  in  this  country.  The  tulip  wood  in  ordi- 
nary use  by  our  Tunbridge-ware  manufoetarers 
is  imported  from  the  Brasils. 

Siteirieitp  and  Jfa^Mfim.— <*  A  ConsUat  Reedet" 
will  find  all  he  wants  in  the  "  Mannat"  of  Dr. 
Lardner  and  Mr.  Walker  (part  of  the  <•  CaUnet 
CyclopOBdia.**)  Mr.  T.  Bowles  may  also  eonault 
the  same  with  advantage. 

SmndtrUmd  Iran  BHd0e,'-^''B,  Finals.'*  The  cele- 
brated Thoe.  Painc  did  propoee  to  conatraet 
bridges  of  iron  before  Mr.  Burden;  but  not  en 
the  same  plan  as  the  latter,  who  buUt  the  bridse 
at  Sunderland  on  a  plan  of  his  own,  fat  which  he 
took  out  a  patent  September  18th,  1795. 

Tk0  BloeMe  Tole§mpk,-^*'  T.  T.  B.,"  who  twits  us 
with  beinff  misinformed  respecting  the  adoptloa 
of  Mr.  Bala's  srstem,  has  been  misled  by  an  erro- 
neous account  in  the  AAonmm  oflast  weA.  ^  The 
system,  though  in  the  course  of  being  experi- 
mented with,  has  not  yet  been  actually  adopted 
for  the  transmission  of^intelUgence  fh>m  place  to 
place.  Our  authority  is  Mr.  Bain  himaeif.  We 
take  this  opportunity  of  correcting  the  statements 
which  hare  been  generally  corvent  respecting  the 
high  charget  made  by  the  Company.    Fvamaa- 
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Ill 


uf  Dot  •ZM«diaf  so  wordi,  the  ohargM  are  only 
I,  ai  fbllows:— ToSoDthampton,  At.  6d. ;  Yannouth, 
,  7t. ;  Birmingluuii,  68.  6d. ;  |laocheatar,  Ss.  6d. ; 

Livetpool,  8s.  64.;  Berwiak,  lU,',  Edlnbiugh, 

16s.;  Bristol,  ISs. 

EUeirte  Teiegr^pk  Win,—**  Would  not  the  eloetric 
coxrent  be  tnuismittod  mora  quickly  by  eopper 
than  iron  wire  V—X.  Yes ;  but  the  dilTerenoe  Is 
so  inconsidexabia  as  to  be  not  worth  taking  into 
aeconnt;  while  galyaniaed  iron  wire— which  is 
the  sort  used— is  not  only  one-third  cheaper,  but 
lasts  much  longer,  being  protected  by  its  sine 
coating  from  corrosion. 


WtK%  AVD  VOTXCSS. 

JTMiNr— We  obserre  in  the  news- 
papers thai  Mr.  E.  W.  Baker,  one  of  our  oldest 
pofrespondents,  has  been  gaaetted  as  a  flrst-class 
•ngineer,  without  going  through  any  of  the  sub- 
ordinate grades  of  theserrice,  and  appointed  to  the 
ateam  laiuich  of  the  Mtonder  fHgate,  which  is  going 
out  to  Borneo  with  the  new  Ri^a  of  Sarawak.  Mr. 
Baker  is  a  gentleman  of  great  practical  expeiirace 
in  steam-engine  matters,  and  well  desenres  the  com- 
pliment paia  to  him.  The  launch,  by  the  wsy,  is  not 
propelled  fay  a  screw,  as  stated  In  the  newspapers, 
but  by  paddle-wheels. 

Tka  Camwag  Tubular  Brid§i.-~Ahoat  200  feet  out 
of  400  of  the  wooden  supports  to  the  tube  have 
been  removed,  with  which  the  tube  exhibits  no 
•ensible  deflection.  When  they  are  all  remofed, 
the  bridge  will  rest  on  two  temporary  pillars  con- 
etructed  under  its  ends,  fbr  the  purpoee  of  testing 
it.  By  this  day  it  is  expected  the  whole  will  be 
removed,  and  the  invention  be  fully  tested.  After 
that,  it  will,  with  all  expedition,  be  floated  to  the 

{iers  in  the  river,  and  raised  to  its  proper  place. 
f  all  things  go  on  well,  it  is  expected  that  the  line 
to  Bangor,  5^  miles  from  Chester,  will  bo  opened 
for  goods  traffic  by  the  1st  of  March,  —  Vk$tter 

Ntw  Spanning  MaUHaL-^A  letter  from  Leipsic, 
of  the  14th,  says — "  The  owner  of  some  spinning- 
mills  at  Berlin  has  lately  brought  into  the  market 

41  new  species  of  flaxen  thread,  which  is  extremely 
long  and  silkv,  white  in  colour,  and  spun  and  dyed 
with  extraordinary  facilitv.  This  primary  material, 
"whieh  possesses,  even  in  a  superior  degree,  all 
the  quaUties  of  silk,  is  likely  to  compete  with  it 
from  its  simple  and  rapid  fabrication,  and  from  its 
price  being  vefy  low  as  compared  with  that  of  silk. 
The  appearance  of  this  new  article  of  commerce  has 
caused  a  great  sensation  among  the  dealers  at  the 
£iir  at  Leipsic  i  and  an  SnglislmMn  has  oflfared  the 
inventor  20,000/.  tot  his  secret:  but  this  was  re- 
ftised,  as  the  owner  intends  to  reserve  to  himself  all 
the  benefiU  of  his  dltcovexy. 

'  O^lvanUtd  Ircm.-^Ut,  Nasmyth,  of  Patricroft, 
and  Mr.  Owen,  two  gentleman  connected  with  the 

'  Government  Committee  on  the  subject  of  metals, 
have  lately  been  trying  experiments,  the  result  of 
which  would  indicate  that,  by  gtf  ing  iron  a  coating 
of  ainc,  or  If  combining  sine  with  Iron  in  its  ma- 

.nnihctttre,  it  will  be  much  improved,  preserved 
from  oxidising,  and  rendered  less  brittle;  and  that 
old  plates  of  iron— such,  for  instance,  as  havs  been 
used  for  the  bottom  of  ships — with  an  admixture  of 
sine,  still  possess  their  original  qualities;  and,  in 

-  fact,  that  Iron  remelted  from  such  plates  is  of  a 
better  quality  than  at  first.    These  experimentt 

'  have  attracted  attention  to  theimportant  question, 
whether  iron  would  not  be  improved  by  a  small 
portion  of  xlncf    Tinned  Iron,  exposed  to  the  at- 

'  moephere  becomes  oxidised :  but  In  iron  protected 
by  sine,  although  exposed  to  all  weathers,  there  is 
no  change.  Indeed,  a  piece  made  bright,  remains 
so  after  being  placed  in  water  for  several  months. 


The  ainced  iron,  which  ta  now  used  In  roofing  large 
buildings— as,  for  instance,  the  new  Houses  of  Par- 
liament—had  the  quality  of  becoming  encrusted 
with  a  cMt  of  oxide  of  sine,  which  prevented  any 
farther  destructive  efllbcts  from  exposure  to  the  at- 
mosphere.—Jfr.  Boktri  Stmt. 

TAtf  OMu  ofUaforie  5loiMi.— Various  theories 
have  been  broached  with  reapect  to  meteoric  stones. 
Some  have  thought  that  they  are  projected  from 
volcanoes  on  the  earth  with  such  force  as  to  convej 
them  through  the  air  fbr  a  great  distance ,  and  othera 
are  of  opinion,  that  they  are  projected  from  volca- 
noes in  the  moon.  With  regard  to  the  latter  it  haa 
been  said,  that  if  a  body  were  prqlected  at  a  rate 
equal  to  6,000  miles  In  a  second,  that  is,  three  times 
faster  than  an  ordinary  cannon  ball— it  might  be 
thrown  beyond  the  bounds  of  thf  moon's  attraction, 
and  brought  in  two  days  within  the  limits  of  the 
earth's  attraction.  There  is,  however,  no  evidence 
in  support  of  the  one  theory  more  than  the  other. 
But  there  is  no  neceesity  to  go  either  to  the  moon, 
or  to  the  volcanoes  of  the  earth,  fbr  a  feasible  theory 
on  this  subject.  When  it  is  eonaldered  that  in  the 
whole  of  the  metals  a  large  quantity  is  carried  oK 
in  various  chemical  forms,  as  in  vapours  so  atte- 
nuated as  almost  to  set  at  defiance  the  closeet  ex- 
perimental and  disseminated  through  the  atmo- 
sphere, it  oertainly  requires  but  little  acquaintance 
with  the  wonders  of  chemical  science,  to  imagloe 
it  poesible,  that  in  the  upper  regions  of  air,  some 
electrical  or  other  Influence  might  bring  them 
within  the  limits  of  cohesion,  when  their  specifie 
gravity  would  at  once  cause  them  to  iall  to  the 
e^h.— ifr.  R.  Hunt, 

ProgruB  ofSUam  Navigation  in  ik§ Indian  Seas.-^ 
The  Mining  Journal  gives  the  following  as  a  list  of 
the  steamers  belonging  to  the  Honourable  East 
India  Company:  — itfcAar,  1,143  tons,  UO^horses 
power,  6  guns:  JJduka,  1,440  tons,  600-h.  p.,  6 
guns;  •AttgriOj  153  tons,  40>h.p.;  Atalanta,  616 
tons,  210'h.  p.,  5  guns;  Auckland,  046  tons,  220-h. 
I.;  Bor»ic§  664  tons,  230-h.  p.,  3  guns;  *Comtt, 
104  tons,  40-h.  p. ;  •Conqwror,  204  tons,  40-h.  p. ; 
•Induif  304  tons,  60-h.  p. ;  •Mttnte,  400  tons.  80-h. 
p. ;  •Medusa,  432  tons,  70-h.  p. ;  •Meteor,  140  tons, 
24-h.  p. ;  Moonugur,  1,140  tons,  300-h.  p.,  6  guns ; 
•Napier,  1,440  ton8,500-h.  p.,  6  guns ;  Niwtrod,  153 
tons,  40.h.  p. ;  •NUoeree,  153  tons, 40-h.  p.;  Planet, 
885  tons,  60-h.  p. ;  Queen,  760  tons,  220-h.  p.,  4 
guns;  •Satellite,  835  tons,  60-h.  p.;  Semiramte, 
1,000  tout,  SOO-h.  p. ;  SeeoetrU,  876  tons,  820-h.  p., 
4  iruns;  Snake,  40  ton*,  10-h.  p. ;  Victoria,  7 14  tons, 
230  h.  p.;  Zenobia,  684  tons,  280-h.  p.  The  ves- 
sels marked  *  are  built  of  iron,  and  were  sent  from 
Bnglaod  in  pieces.  The  greater  portion  were  con- 
structed on  the  Thames  and  Clyde,  and  put  toge~ 
ther  at  Bombay. 

Paeuge  of  the  DMerl.— The  Pacha  of  Egypt  la 
stated  in  th^  newspapers  to  have  given  oroers  for 
the  immediate  construction  of  a  steam  omnibus,  to 


I 


convey  passengers  and  luggage  between  Cairo  and 
Suex.  It  is  to  nm  on  three  wheels,  to  be  of  200 
camel  power,  and  to  be  capable  of  conveying  100 
persons.  The  designer  is  an  English  engineer,  of 
the  name  of  Maslon. 

Glaee  Milk  Pane  are  now  coming  into  very  gene- 
ral use  in  dairies.  Milk  not  only  remains  much 
longer  sweet  in  them  than  in  either  wooden  oratono- 
ware  vessels,  bat  yields  more  and  better  cream. 

Firet  Sight  of  a  f  fsoner.— When  a  steamer  waa 
first  started  at  Trinidad,  Sir  Ralph  Woodford  took 
a  pleasure  trip  in  her  through  some  of  the  Bocaa 
into  the  main  ocean.  When  they  were  in  the  mid- 
dle of  the  passage,  a  small  privateer  was  seen 
making  all  sail  for  the  shore.  Her  course  seemed 
unaccountable ;  on  nearing  the  coast,  she  ran  herself 
directly  on  shore,  and  her  crew,  leaping  out,  scam- 
pered away  over  the  mountiUna.  This  was  so 
-  strange  a  sig^t,  that,  to  discover  the  cause.  Sir 
Ralph  went  on  board  the  privateer,  and  fi~ — " 
only  one  man  there,  who  had  been  prevented 
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118                       WBXKLT  UtT  Of  KXW  PATKHTS   AND  DX8I6K8. 

Bfaig  off  with  the  Ktt  by  «  broken  leg.    He  wm  m  mw  a  Teuel  iteering,  without  a  tingle  ufl.  direetljr 

9tfe  M  aihee,  hit  teeth  chattered,  hit  hair  itood  on  In  the  teetH  of  tlie  wind,  cnrmtrt,  and  tide,  they 

end,  and  to  every  qtiestion  hit  only  x«ply  wat—  eeaelttded  that  II  oonld  not  be  propelled  by  mj 

*'  MitArldorde  I  mlsftrlcorde  !**    It  wat  at  latt  ex-  huaun  meant,  hat  mutt  be  tome  demon  thip  la 

ftraeted  from  him,  that  when  the  eaptain  end  crew  ^nett  <fl  Tiettee.^-iM*  JTenl/i^  tm  tkt  Wt$t  India, 

WXBELT  LIST  OV   KBW  BNOLIBH  PAtENtS. 

ttenry  (Teywood,  of  Throttle  iTett  MlUi,  Black-  George  Fergntton  Wilton,  of  Srilttont,  Tcdtftm. 

harn.  Lancathire,  for  certain  improveroentt  in  loomt  gentleman,  for  improvementt  in  treating  and  fiSa- 

for  weaving.    January  23:  tix  montbt.  '        '"  '"^'  '  '^^^           "        '"        ~'  '^ 

William  Hndton,  of  Burnley,  Lancaihire,  ma- 
chine maker,  and  John  Dodgton,  of  Burnley,  tame  nuary  25 :  tix  montht. 
oounty,  overlooker,  for  certain  improvementt  in  Henry  Highton,  of  RugbT,  matter  of  arU,  and 
loomt  for  wearing.    January  22;  tix  montht.  Edward  Highton,  of  nefwre-park,  MidAetex,  for 

Htnry  Hornblower,  late  of  Dalgleitn-place,  Com-  Improvementt  in  electric  telegrapht.    January  2ft; 

mereiol-road,  Middletex,  but  now  of  Devon't-lane,  tix  montht. 

Bromley,  engineer,  for  certain  improvementt  in  Jamet  Barr  Mitchell,  M.D.,  and  Thomat  Bett 

machinery  for  exerting  motive  power,  and  for  rait-  Woolryehe,  oheoiltt,  for  hnproTemeOCe  In  ttc»a- 

iug  and  forcing  fluldt.    January  2i  \  tix  montht.  nufaeture  of  teda,  and  in  treating  predoeCe  cdN* 

Thomaa  Topham,  of  Ripley,  Derbythire,  manu-  talned  in   aneh  maanfkotare.     Janoaiy  If ;  •!■ 

fteturer,  for  improvementt  in  the  manufacture  of  mentha. 
time-tablet.    January  25;  tix  montht. 


nufocturing  eetmn  Iktty  or  otly  matters,  and  in 
the  maniHherore  of  candles  and  night  Q^tl.   Ja- 


WBBU.T  LIST  OF  DBSIQNS  FOB  ABTIOLBB  OF  UTILITY    AEOTSTBBBD* 
Dateef  No.  In 

Regfttra-theRe- 
tlon.      gister.      Proprietort' Names.                     Addrettet.  Subjects  of  Detignt. 
Jan.  22      1327      Joseph  Mappin Sheffield,  and  Fore-ttreet,  Lon- 
don   Raxor. 

„      1328     Charles  Jones  ...M Windmill-street  ^....^ Improved  spring  fhttening  for 

umbrellat  and  paraeolt. 

S5      IS29     David  Green Cosely,  near  Biltton Box     tmoothing     iron    and 

heater. 
26      1330     John  Michael  Webster,  Brewer-ttreet,  Golden-square....  Walking  mud  protector. 


To  Engineers  and  Boiler-Bfakers. 

TAP- WELDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOTIVE  STEAM-BOILERS,  Tnbei 
•'^  for  Steam,  Oat,  and  other  purposet ;— ail  tortt  of  Gat  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  Cambrldge-ttreet,  Birmingham,  and  Smethwiek,  Staflbrdthire,  numufhetnre  Boiler 
and  6a«  Tubes,  under  an  exclusive  Liccnte  from  Mr.  R.  Prosser,  the  Patentee. 

These  Tubes  are  very  extensively  used  in  the  Boilers  of  Marine  and  Locomotive  Steam  Engines 
in  England  and  on  the  Continent ;— are  ttronger,  Lighter,  Cheaper,  and  more  Durable  tban  Brass  or 
Copper  Tubes,  and  warranted  not  to  open  in  the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works— Smethwiek,  Staffordehire. 

LONDON   WAREHOUSE— No.  68,  UPPER  THAMES-STREET. 

rpHB  Oonrright  of  a  IX^tlcn  for  an  Article  of  General  Utflity  In  Metal,  just  Registered  for  Three  Ytm, 
-•    tobedttpotedof;  the  inventten  being  totaHy  uneonneeted  with  the  proffestion  and  pursuitt  of  tho 
Inventor  and  Proprietor. 
A  Model  may  be  teen  at  the  Office  of  the  Meehaniee  MagaiOne,  166,  Fleet-street. 


Jtuai  pvhlithedf  price  4t.  6rf. 

HBH  A    NEW  and  much  improved  Edition  of  '"  ^  ^^^  *°d  Compendiout  Rule  for  Gaugteg: 

m^ — V  -^^    KsNTitH't   Treatise  on  a  Box  of  vhich,  it  It  believed,  will  be  found  the  mott  eon- 

■   •    ■  Inttrumentt   and   the   SHderule.     This  venient  and  correct  yet  devised. 
K^-^^  Treatite,  though  ottensibly  on  the  tub-  "  ^^  ^^  seldom  been  our  good  fortune  to  meet 

^^^H  jects  expressed  in  its  Title,  Is  not  eon-  '^^^^  *<>  oomprehentive,  and  at  the  tame  time  to 

■iHl  fined  to  them,  but  embracet  a  much  wider  unpreUoding  a  little  treatise.    We  recommend  a 

li  iu  VI  raformation.     Half  a  year's  careful  ttudy  careAil  ttudy  of  it  to  all  who  ute  either  a  Box  of 

9f  it  wUl  imput  to  the  learner  an  extentive  know-  Inttrumentt,  or  a  Sliderule."— JBrftteaMoMo^  Tkmm, 
Mfo  of  Praetieal  Geometry,  Menauration,  Land-  London :  Bclfe  and  Fletcher,  (Soalb4«no. 


•v^^«yiii«,TiigDnomtt>y,  and  Navigation.  Jaelnded 
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_,.     ^,. October  1,  IM7. 

fjpM  OtfTTA  PEftCHA  COMPAKT,  In  requMt- 
'  ing  fbe  atttottoo  of  the  Public  to  the  aecompa- 
flyiii^TtetifnOAlMt,  htre  ^reit  pleASure  In  itAting 
that  the  steadily  increasing  demand  for  the  Pa- 
te vt  G'vTTA  PxacHA  PaiTivQ  BAMns  Justifies 
tbevtmeet  oMrildMief  that  tbcy  are  fVilly  approved. 

Their  durabilitv  aBd  stceagth,  permanent  con- 
tmctilitv  and  unirormlty  of  snbstance— their  insus- 
Mpcmikjr  or  Injury  flrom  contact  with  Ofls,  Grease, 
Aeida,  Alkatlea,  or  Water,  and  the  facility  with 
«hl«k  tha  siB|n«  ioint  required  ean  be  made  in 
Bands  «r  an  tndeAntta  tongth,  render  them  superior 
fm  almost  an  woiMng  pvrpoaes,  and  decidedly  eeo- 
nomletf. 

ealosliOT,  TuUng  of  all  sixes.  Bonglei,  Catheters, 
«aA«llk«vtUB«I0ALlRtTftUMI^T8;  llOV&l>- 
IN08  FOR  P1CTU&X-PKAMB0  and  other  deco- 
rative puiposes  ;  WHIPS  and  THONGS,  TENNIS, 
OOI.V.  and  CftlCKET  BALLS,  are  la  a  fonrard 
atate  of  manirfartwo,  and  will  be  very  shortly  leady 
for  sale. 

All  orders  forwarded  to  the  CoicpA!rr*s  Woazs, 
yfUAWLW-mjoAm,  CtTT-BOAft,  Will  reosiTO  immediate 
attemioo. 

Hsslingden,  September  4, 1847. 

Dear  8tr,<^We  have  now  been  using"  the  Outta 
PtKha  Straps  for  the  last  eight  months,  and  have 
fseat  pleasure  in  saying  th^  have  answered  our 
most  sanguine  expectations ;  and  we  may  add,  that 
Mne  of  our  machines  which  required  a  12-inch  lea- 
ther strap,  and  nhich  almost  daily  required  to  be 
repaired,  we  have  been  turning  th^same  with  the 
Outta  Percha  Straps  10  inches  om^for  the  above- 
named  portod,  and  now  find  them  as  good  as  the 
day  fliey  were  first  applied. 

We  remain,  yours  reepectAilly, 

W.  8e  R.  TURNER. 

To  8.  StAthsm,  Esq.,  Gutta  Percha  Company. 
AUas  Works,  Manchester,  Sept.  1,  1847. 

Sir,— In  reply  to  your  inquiry  as  to  the  result  of 
cttr  experience  with  the  Gutta  Percha  Straps,  we 
have  great  pleasure  in  stating  that  the  advantages 
they  possess  are  so  very  manifest  as  to  induce  us  to 
apply  them  in  almost  every  instance  where  new 
suaps  are  required.— We  are,  Sir,  very  respectfully, 
SHARP,  BROTHERS. 

Samuel  Statham*  Esq.*  Gutta  Percha  Company. 
Biidgewater  Foundry,  Patikroft,  near 
Maocheeter,  Sept.  3, 1847. 

StTt-olB  reply  to  your  inquiry  respecting  how  we 
like  your  Gutta  Pereha  Machine  Strape  or  Driving 
Belts,  altboagh  we  have  not  had  quite  so  much 
ezperienee  In  the  above-named  use  of  Outta  Pereha 
as  we  hope  to  have,  so  ftir  as  we  have  employed  it, 
it  has  given  us  general  satisfaction.  The  beauti- 
fully straicht  and  regular  manner  In  which  it  runs 
on  the  pulleys,  e8p««iidiy  en  our  cone  or  speed  pul- 
leys, is  a  strong  reeommendation  in  its  fhvoar ;  and 
altbaugh  we  are  InoUned  te  think  It  doe*  not  take 
•0  ftMt  a  gri^  OA  the  pulley  as  leather,  yet  there  is 
an»ple  hold  Ibr  ril  geaenri  pnrpoees.  We  shall  con- 
tinue to  use  It  and  to  give  it  our  best  attention,  so 
as  to  learn  how  to  employ  to  best  advantage  the 
many  ezerilent  qualities  it  possessee  over  the  ordi- 
nary leuher  belts. 

NA8MYTH,  OASKBLL,  ft  CO. 

S.  Ststham,  Esq.,  Outta  Percha  Works.  London. 
Manchester,  1 8th  June,  1847. 

X>eaf  Sir,— We  beg  to  inform  you  that  we  have 
noir  had  the  patent  Gutte  Percha  Bands  or  Straps 
in  use  for  more  than  six  months.  For  tube  frames 
we  consider  them  very  much  superior  to  anything 
wo  honre  tried  befiDK.  Thev  also  do  very  well  as 
•pen  atraps  Ibr  mules,  thraatles,  looma,  aie. 
Wa  ai«v  Bir,  yews  respeetfully, 

TaK>tt.  DODeSHON  fr  NEPHEWS. 

Mr.  Unvm\  tiailMm^  Owtta  Peroto  Csmpaay. 


fVharf-roady  City^roadp  London. 

Wellington  Mills,  Stockport,  4th  S6ptemb«r.  1S47. 
Gentlemen,— We  have  much  pleasure  in  bearing 
otir  testimony  to  the  valuable  qualities  of  the  Outta 
Percha  for  driving  bands.  We  nave  fbnnd  It  anawtr 
exceedingly  well  in  most  cases  where  we  have  triad 
It,  and  we  think  it  has  only  to  be  made  known  to 
ensure  Its  very  general  use. 
We  are,  GcntlemeD,  yours  obediently, 

HOLE,  LINGARD,  k  CRUTTENDEM'. 
To  the  Gutta  Percha  Company,  City-road,  London* 
Tottlngton  Han,  near  Biicy,  Laneathiie, 
September  3,  J  847. 
Dear  Sir,— Tour  letter  of  the  Slst  August  is  to 
hand,  and  in  answer  reapeeting  the  use  ef  your 
Outta  Peroha  Bands,  I  cannot  give  you  a  better 
proof  of  our  approval  of  them  In  pnfbwnco  to  lea« 
ther  straps,  than  having  given  an  order  Ibr  another 


to  your  partner,  yesterdav,  to  be  in  readiness  in  caae 
of  acoident.  They  are  decidedly  preferable  to  the 
old  straps ;  and  we  can  recommend  them  with  the 
pealest  confidenco  to  any  person  for  Driving  Straps. 
For  HALL  k  GORTON,  THOMAS  OORTOH. 

8.  Statham,  Esq.,  Gutu  Pereha  Company. 

Brewery,  16th  September,  1647. 

Gentlemen,— We  have  much  pleasure  in  repeat- 
ing our  testimony  to  the  very  great  impiovenent 
eilbcted  by  the  use  of  Machinery  Bands  made  of 
your  material  instead  of  leather :  the  stoppage  of 
parts  of  our  works,  through  the  failing  ot  tLe  lea- 
tiier  straps,  used  to  be  of  daUy  occusrence,  causing 
great  inconvenienca  and  expense.  With  this  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advanUge  of  usiag 
your  material  ia  surprising,  as  regards  economy  and 
saving  of  trouble.  We  coufldently  recommend  it 
to  machinists  and  ihctories  for  general  adoptien. 
TRUMAN,  HANBURY,  BUXTON,  ft  GO. 

To  the  Gutta  Percha  Company. 

Patent  Gtitta  Percha  Solen  for 
Boots  and  £Qioes. 

The  capabflities  of  the  GUTTA  PERCHA  SOLES 
FOR  BOOTS  AND  SHOES  having  been  exten- 
sively and  satlsCaetorlly  tested,  we  ean  unhesitat- 
ingly recommend  the  material  prepared  for  the  pur- 
pose, its  merit  haviof?  been  aeknowledged  by  all 
who  have  worn  it.  Indeed,  expetienee  has  provca 
that  Gutta  Percha  Soles  woat  twice  as  long  as  lea- 
ther, with  great  additional  personal  comfort,  and 
they  remain  perfectly  impervious  to  wet  until  quite 
worn  through. 

28,  Southampton-ro-v,  Ist  Sept..  1847. 
Gentlemen,— I  write  to  tliank  vou  tor  allowing 
me  to  use  the  new  PATENT  GUTTA  PERCHA 
SOLES.  I  felt  annoyed  at  not  being  allowed  to  use 
them  trom  the  time  1  hsd  first  worn  them,  namely, 
from  last  October,  but  am  not  sorry  now,  because  £ 
can  spei^  confidently  of  their  advantages  over  lea^ 
ther  soles.  I  made  the  first  pair  last  October,  and 
wore  them  eight  months  before  I  wore  the  soles 
through.     I  had  them  heeled  six  times,  and  one 

5 air  of  extra  fionts  I  put  to  the  same  soles.  /  omif 
epl  the  one  pair  in  mtar  to  ue  kow  long  then  0»ut4 
iaii.  I  will  never  wear  another  leather  sole  so  long 
as  I  can  get  GU ITA  PEKCHA  SOLES,  and  iwalk 
from  12  to  20  miles  a  day. 

C.  WRIGHT,  Boot  and  Shoe-maker. 
To  the  Gutta  Percha  Company. 
*  9,  Gloucester  Row,  Hoxton,  5th  July,  1847. 

Sir,— I  beg  to  thank  you  for  the  boots  with 
GUTTA  PERCUA  SOLES  which  1  had  from  you 
on  the  first  of  the  year.  1  have  had  th«m  in  con- 
stant use  for  nearly  five  raonttaa,  the  gieatac  portion 
of  that  time  being  tha  moat  ioolemeat  period  of  the 
raafT}  and  frcm  my  aeeupatian  aa  a  gaaanl  noat 
Wttat-cflcilar,  yen  m^r  ba  i«n  that  they  liava  had 
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moM  than  «  oottinon  fttlr  txW,  and  tiM  GutU  P«r* 
oba  M«mf  now  at  flim  and  ai  llttia  worn  at  on  the 
fint  day.     W.  BUTTON,  O.  P.  O.  Letter  Caixier. 

To  £.  GranvUle,  Eaq.,  GutU  Pttreba  Work* 

28,  St.  John-ctreet,  Augoat  25th,  1847. 

Gentlemen,— It  givei  me  great  pleatore  to  ao- 
quaint  Tou  tbat  the  GutU  Percha  Solet  I  had  fh>m 
your  worka  have  answered  the  purpoae  admirabW, 
M  I  can  Ailly  testify,  having  had  them  in  wear  eix 
months,  during  the  winter,  in  Sndthfield-market, 
and  have  not  been  Subjected  to  the  annoyance  of 
wet  feet,  as  is  often  the  ease  with  leather  soles,  and, 
In  my  opinion,  they  wear  three  times  as  long. 

^    *^  H.LTARLING. 

To  the  Secretary  of  the  Gutta  Peieha  Company, 

Dear  Sir, 

I  have  worn  the  Gutta  Percha  Soles  for 
nearly  a  year,  with  much  satisliMtionaad  comfort : 
In  wet  and  cold  weather  they  keep  the  feet  perfectly 
dry  and  warm-— are  pleasant  to  wear,  and  I  ha? e 
found  tbem  more  durable  than  leather. 
I  am,  Dear  Sir,  yours  fUthftiUy, 

W.  GORTON. 

To  the  Guttapercha  Comnsaf. 

N.B.— The  above  Soles,  whleh  are  not  worn  out, 
may  be  seen  at  the  Gutta  Pereha  Company^  works. 
No.  S,  Union  place,  New-road. 


Wliat  to  Ea^  Drinks  and 

Sound  digestion!  What  a  boon;  but  what  a 
rarity  I  All  the  wealth  in  the  world  eannot  buy  it, 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
nights  I — How  rmeshing  is  a  good  night's  rest,  and 
bow  f^  obtain  it  I  How  fearfUl  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves !  Phpic  is 
one  evil  to  cure  another;  but  caution  keeps  off  more 
fire  than  water  quenches.  Reader,  if  you  value  the 
desiderata  of  good  health  iu  the  day,  and  tranquil 
repose  at  nighu,  together  with  mental  serenity  at 
all  times,  or  should  lack  firmness  of  nerve  or  pur- 
pose, or  suffer  from  the  sorrows  of  an  afflicted  body 
seek  how  to  obtain  the  former,  and  remove  the 
latter,  in.  DR.  CULVERWELL'S  little  Memoirs, 
called  "HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DRINK,  and  AVOID;"  and  ita  Companion— 
*'  HOW  to  be  HAPPY  "  (the  price  U  but  Is.  each, 
if  by  poet.  Is.  6d.  in  stamps.)  They  recommend  no 
nostrum,  plU,  or  balm,  but  render  every  possessor 
master  or  mistress  of  his  or  her  own  case.  They 
tell  home  truths,  and  detail  fkcto  that  may  astound, 
but  which  are  worthy  of  recognition,  and  they  fur- 
thermore unmystiiy  the  laws  of  life,  health,  and 
happiness ;  that  how  to  live  happily  and  content- 
edly, is  rendered  clear  and  open  to  the  humblest 
intelligence.  To  be  had  of  Sherwood,  21,  Pater- 
noster-row; Carvalho,  147,  Fleet-street;  Mann,  S9, 
Cornhlll;  Nelson,  457,  West  Strand,  and  all  book* 
sellers ;  or  direct  from  the  Author,  10,  Argyll-plaoe, 
Regent  fttreet ;  who  can  be  personally  confened 
with  daily  till  four,  and  in  the  evening  till  nine. 
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covnxTS : 
Catalogue  of  1,932  Ml 
Recent  Improvemeuts  In  Mi 
Observations  on  the  Catalogue  of 

Otajecta. 
Test  Ob!)ects. 
Animals  and  Plants  exhibiting  Circulation. 
Microscopic  ObJecU  by  Polarised  Light. 
Preparing  and  Mounting  MJoroscopic  Olijaets. 
Mleroscopio  Fragmonts. 
Aiduromsiic  Mleroaoopes. 
The  MMajflscope  (a  naw  Optieal  Instrumanl.) 
n:  WkfttakMaadCo.,  AfUnMrna, 


nnoenix  Ircm  Works.  Ndrwldi- 
Bendlnc;  BbdEda^* 

Jan.  27, 1848. 

ANT  person  having  a  maehina  for  bending  cart- 
wheel tires  to  dispose  of,  or  any  party  making 
such  mfHTh^n^i  may  correspond  with  w.  Tsonoui, 
as  above. 

Sdentific  BoakwBi»a4iiig 
Society. 

"PBRSONS  disposed  to  co-operato  In  the  formation 
•^  of  a  Book  Society  for  the  early  perusal  of  all  New 
Works  connected  with  the  Arts  and  Sciences,  and 
of  all  the  Standard  Soientlflc  Journals,  both  heme 
and  foreign,  an  requested  to  transmit  thair  names 
and  addresses  to  Mr.  Byerley,  166,  Fleet-atreeC. 

Srratu  im  Mr.  Coeil^9  CktifUn  o»  Antiiifm 
tieai  O^tmetrjf. 

Chap.  VII.  VoL  xItU.  P.  434,  SaetbnS, 
Ums  9—10  ;>^  eqaadon  rM^eqaMloiis. 
LuM  11 ;  After  y  add^^g 

Chap.  VIII.  P.  451,  ooL  1,  note  f,  line  7, 
/or  ,  r§ad  . ;  line  8  omit  the  stop  (•}  s 
linea  7  and  8,  tranafer  <'  In*'  from  Uie  Stk 
to  the  7th  line,  and  let  it  precede  the  werd 
<«  the"  in  the  7th  line.  Also  coL  2»  Use  2, 
Jbr  (Bx.  3.)  read  {Bx.  4.)  ;  line  23,>br 
{Ex.  4.)  reaJ  (Ex.  5.) ;  line  33,  efter  i 
add  ai.  ^ 

Chap.  IX.^n  oarrent  Toliunet  p.  82,  coL  l, 
line  8  from  the  bottom,  Jor*' . "  reed ,  i 
and  in  tlie  same  page  and  column,  line  7 
from  the  bottem,/or «« W  "  reed  w. 
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DUCRIPTIOir  OF  AK  IICPBOVID  TIIiL^ALB,     BT  BClfJAUIN  BIRAM,  B8«. 


Deaa  SiB,«-The  deacripfcioQ  of  the 
".fiorologieal  Tell-tale/'  which  appears 
in  the  1269th  Number  of  the  Magazine, 
reminds  me  of  a  contriTance  of  my  own 
for  accomplishing  the  same  object,  which 
in  many  respects  is  superior,  I  think,  to 
the  one  above  referred  to;  but  princi- 
pally from  registering  for  a  week  toge- 
ther, and  from  admitting  of  the  regis- 
tering paper  being  removed  from  the 
time-piece  and  preserved  for  any  time,  or 
removed  to  any  distance,  and  recording 
the  due  attendance  of  a  watchman  or 
other  person  in  a  way  which  must  be 
correct,  and  by  marks  that  could  not 
easily  be  obliterated.  I  enclose  a  descrip- 
tion of  it,  io  the  hope  that  you  may  deem 
it  worthy  of  a  vlkce  in  your  pages ;  and 
am,  dear  Sir,  ,&c«, 

Benjamin  Bibam. 

Wentworth,  Deceitiber  17,  I8i7. 

Fig.  1  is  a  side  elevation  in  section, 
and  fig.  2,  a  plan  of  the  apparatus  (on  a 
scale  a  little  less  than  half  the  full  size). 

A  A  is  the  frame,  supposed  to  contain 
the  works  of  a  portable  time- piece,  of 
which  B  is  the  fusee;  C,  is  a  hollow 
screw,  fixed  upon  the  frame  A,  through 
which  the  axle  of  the  fusee  is  prolonged, 
being  supported  by,  aud  turning  in  a  cir- 
cular opening  at  a,  above  which  the  axle  is 
square,  the  diagonal  of  the  square  being 
equal  to  the  diameter  at  "  a  ;*'  D,  is  a  hol- 
low tube  having  a  female  screw  fitted  into 
the  bottom,  to  turn  easily  upon  the  male<- 
screw,  O ;  the  top  of  the  tube  D,  has 
a  square  openine  to  fit  easily  upon  the 
square  end  of  the  axle  of  the  fusee; 
wliich  axle  should  project  about  half  an 
inch  beyond  the  tube  D,  when  in  the 
position  shown  in  the  figure,  to  receive 
they  key  or  handle  used  in  winding  up 
the  time-piece;  E  is  the  barrel  or  cy- 
'  linder  round  which  the  registering  paper 
is  placed,  which  should  be  made  to  fit 
upon  the  tube  D,  sufficiently  tight  to 
retain  its  position  wherever  placed,  but 
capable  of  being  easily  turned  round 
upon  the  tube,  or  slightly  elevated  or 
depressed,  for  the  purpose  of  adjusting 
it  to  the  index  F,  to  show  the  time  of 
the  day,  and  also  to  adjust  the  register- 
ing lines  with  the  pricker  G.  F,  the 
index  showing  the  time,  is  a  fine  wire 
placed  vertically  as  near  as  possible  to 


the  cylinder,  the  ends  being  secured  in 
a  frame  attached  to  A.  The  top  of  the 
frame  also  carries  the  pricker  6,  placed 
exactly  over  the  wire  F,  which  is  acted 
upon,  and  makes  an  impression  upon 
the  registering  paper  when  a  finger  is 
pressed  upon  the  stud  H;  I,  shows  a 
slight  spring,  intended  to  return  the 
pricker  and  stud  to  their  position  when  the 
linger  is  removed ;  L,  is  a  piece  of  glass 
in  front  of  the  time-niece,  the  horizon td 
section  of  which  is  that  of  a  double  con- 
vex lens,  but  the  sides  vertically  are 
parallel  with  each  other ;  this  magnifies 
the  parallel  and  diagonal  Knes  upon  the 
paper  which  show  the  minutes,  Aort- 
zontaUy  only,  showing  the  time  more 
distinctly  to  the  fraction  of  a  minute; 
K  K,  are  two  pieces  of  plane  glass,  on 
each  side  of  L,  for  the  purpose  of  throw- 
ing more  light  upon  the  barrel. 

Fig.  3,  shows  a  portion  of  the  regis- 
tering iMtper,  of  the  full  size,  with  the 
shaded  lines  upon  it  indicating  the  days 
of  the  week :  this  paper  is  of  exactly 
the  circumference  of  the  cylinder,  and 
is  put  upon  a  strip  of  leather,  gutta  per- 
cha  or  other  flexible  material,  also  of 
the  length  and  width  of  the  barrel,  to 
.  each  end  of  which  is  riveted  a  strip  of 
brass,  having  a  projection  on  each  side 
to  catch  into  a  notch  in  the  projecting 
flanches  of  the  barrel.  When  tibe  re- 
gisteriDg  paper  is  changed,  the  barrel 
may  be  taken  off  from  the  tube  D,  and  the 
leather  and  paper  from  the  cylinder;  and 
then  a  new  paper  put  on,  the  ends  of  the 
paper  being  turned  underneath  the  lea- 
ther, and  retained  by  any  adhesive  appli- 
cation such  as  that  made  use  of  in  postage 
stamps. 

The  registering  paper  is  divided  ver- 
tically by  twelve  equidistant  parallel 
lines  representmg  the  hours,  and  again 
subdivided  between  each  of  the  above 
lines  by  other  finer  Ihies  into  ten  mi- 
nutes. On  the  lower  edge  of  the  paper 
are  five  parallel  lines  crossed  by  two  aia- 
gonal  lines  between  each  of  the  above 
subdivision  or  ten  minute  lines,  by  which 
each  subdivision  is  again  divided  into  mi- 
nutes, the  time  of  the  day  being  shown  by 
the  point  when  the  index  wire,  F,  inter- 
sects these  small  parallel  and  diagonal 
lines.  The  shaded  lines  representing  the 
days  of  the  week  are  not  drawn  parallel 
with  the  edge  of  the  psper,  but  in  siwh  a 

Digitized  by  CjOOQ  IC 


BIRAH's  mPBOVBS  TKLt-TAtS. 


Its 


[ 


mtnner  Aat  wImd  theptper  is  fixed  romid 
the  barrel  the  shided  lines  at  one  end 
of  the  paper  fit  opposite  the  interyaU  at 
the  other  end,  these  shaded  lines  and  in- 
terrais  being  each  exactly  equal  in  width 
to  the  pitch  of  the  screw  C. 

Now,  suppose  the  time-piece  newly 
wound  up,  and  a  new  registering  paper 
pUced  upon  the  barrel  at  midnight 
oo  Sunday,  (of  course  this  untimely 
boar  is  not  necessary,  as  die  operation 
may  be  done  at  any  time  of  the  day). 
The  barrel  will  then  have  been  removed 
from  the  position  shown  hj  the  dotted 
lines  in  fig.  3,  to  the  shaded  part  above 
in  the  same  figure,  and  the  pricker,  6, 


would  then  be  opposite  the  oommeoee* 
ment  of  the  underside  of  the  line  M^ 
(fig.  d,}  and  eyery  part  of  the  underside 
of  that  line  would  by  12  at  noon  ba^e 
passed  under  the  point  of  the  pricker ; 
when  the  barrel  having  made  one  revo- 
lution would  also  have  descended  one 
thread  of  the  screw,  and  during  the 
next  revolution  the  upper  side  of  the 
line  M,  representing  the  afternoon  hours 
of  Monday,  would  have  passed  under 
the  pricker,  and  so  on  through  the  week  i 
the  lower  side  of  the  line  representing 
each  day  passing  nnder  Uie  prieker 
during  tne  forenoon,  and  the  upper  side 
on  the  afternoon  of  such  day.    It  li 


Fig.  3. 


therefore  obvious,  that  any  impression 
made  upon  the  paper  by  the  pricker, 
would  show  the  day  and  the  exact  time  of 
day  when  such  impression  was  made, 
and  when  the  paper  was  removed  from 
the  barrel  the  punctures  remaining  upon 
it  would  be  an  enduring  testimony,  to  be 
consulted  and  checked  at  leisure,  of  the 
operations  recorded  upon  it  during  the 
week. 


The  uses  to  which  this  tell-tole  might 
be  applied  are  various.  If  as  a  watch- 
man's clock,  it  may  be  U8ed  by  several 
people  who  are  required  to  be  at  a  ccr- 
Uin  spot  at  cerUin  or  uncertain  in- 
tervals. When  a  person  presses  upon 
the  stud,  he  should  be  required  to  make 
a  memorandum  of  the  time  by  the  clock  ; 
these  memoranda  he  would  give  up  to  the 
inspector  at  the  end  of  the  week,  who 
,      o2     , 
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would  compare  whether  the  punctures 
upon  the  paper  corresponded  with  the 
return  ;  and  if  not,  the  writer  would  of 
course  be  detected  of  making  a  false  state- 
ment. In  an  establishment  where  there 
are  a  number  of  individuals  and  it  is  desir- 
able to  ascertain  the  time  of  their  attend* 
ance,  theymight  be  required  to  write  their 
names,  and  the  time  of  their  arriving,  in 
a  book,  at  the  same  time  pressing  the 
tell-tale;  when  although  several  might 
arrive  and  sign  so  near  together  that  the 
punctures  upon  the  paper  might  run  one 
into  another,  yet  the  time  between  the 
first  and  last  would  be  distinct,  and  if 
the  names  were  written  in  succession,  it 
would  be  evident  that  they  had  been 
written  during  the  time  between  the  first 
and  last  puncture.  Again :  any  indivi- 
dual leaving  an  establishment  during 
the  day  might  be  required  to  write  his 
name  in  the  same  way,  with  the  time  of 
his  leaving  and  returning,  at  each  time 
pressing  upon  the  tell-tale,  which  would 
be  a  great  check  against  a  person  absent- 
ing himself  improperly,  or  being  absent 
too  long.  It  might  also  readily  be  ap- 
plied to  registering  the  performance  of 
a  steam-engine,  or  other  machinery,  by 
so  connecting  it  with  the  machinery  that 
the  pricker  should  puncture  the  paper 
after  a  certain  number  of  strokes  of  the 
engine,  or  otherwise. 

The  tell-tale,  as  in  the  engravings, 
is  shown  attached  to  a  portable  time- 
piece, regulated  by  a  balance  escape- 
ment; but  it  is  applicable  also  to  a 
common  eight -day  clock,  with  slight 
modifications. 


OM  THB  CONSTRUCTION  AND  VENTILATION 


OF    SaWSRS. 

ssu.,  c.a. 


BT     WILLIAM     DBIDOE, 


Sir, — ^What  a  blessing  it  is  we  do  not  see 
the  air  we  breathe  I  If  by  any  chance 
it  should  become  visible,  not  even  the 
desire  of  growing  rich  would  induce 
many  persons  to  congregate  together  in 
large  towns,  to  breathe  every  minute  an 
atmosphere  compared  with  which  the 
November  fogs  of  the  metropolis  would 
be  clear  and  pleasant. 

We  should  object  to  a  glass  of  water 
taken  from  **  the  Thames*'  at  London- 
bridge  ;  its  appearance  would  show  it 
to  be  unfit  for  use,  and  the  stomach  and 
palate,  instriicted  by  the  eye,  would  re- 
ject it  with  disgust.    But  if  the  water 


af)peared  clesLT,  we  should  drink  it;  the 
other  senses,  uninfluenced  by  the  sight, 
accommodating  themselves  to  the  circum- 
stances by  which  they  are  surrounded. 

The  air  we  breathe  is  more  impure 
than  the  river  water  at  London-bridge, 
and  the  gases  freed  by  the  decomposition 
of  organic  matter  taken  into  the  lungs, 
are  more  injurious  ;  having  a  more  vitid 
influence  upon  the  animal  functions  than 
the  solid  particles  of  similar  feculent 
matter  received  with  the  water  into  the 
stomach. 

Not  long  ago  there  was  a  great  agita- 
tion against  the  still  existing  **  smoke 
nuisance."  The  outcry  was  universal, 
because  it  is  a  perceptible  nuisance. 
It  can  be  seen,  and  therefore  it  was  in- 
veighed against.  Smoke  issuing  from  a 
chimney  blackens  the  air,  but  it  consti- 
tutes a  very  small  portion  of  the  im- 
purities that  actually  exist  in  it.  I  much 
question,  indeed,  if  the  action  of  the 
furnace,  by  drawing  a  considerable  cur- 
rent of  air  towards  it,  does  not  do  as 
much  good,  by  ventilating  the  immediate 
neighbourhood,  as  the  smoke  issuing 
from  the  chimney  does  evil.  However, 
this  is  no  reason  why  the  nuisance 
should  not  be  abated ;  the  black  smoke 
is  objectionable,  and  ought  to  be  alto- 
gether done  away  with :  I  merely  allude 
to  this  one  evil  to  illustrate  the  influence 
which  the  eye  exercises  on  the  popular 
judgment  in  such  matters. 

Of  all  the  agents  actively  employed  to 
vitiate  the  atmosphere  an  ill-conditioned 
drainage  is  perhaps  the  most  prolific. 
One  cannot  read  the  evidence  given 
before  the  Sanatory  Commissioners  with- 
out being  struck  with  the  many  instances 
of  disease  directly  traceable  to  this  cause. 
Dr.  Baker,  in  his  Report  on  the  Sanatory 
Condition  of  Derby,  says, — 

**  There  are  in  this  (the  north)  side  of 
the  street,  54  houses,  and  between  Octo- 
ber, 1837,  and  March,  1888,  the  families 
inhabiting  six  adjoining  houses  in  the 
middle  of  the  row  were  grievously  af- 
flicted with  typhus  fever,  whilst  those 
who  dwelt  in  the  remaining  48  houses 
were  comparatively  healthy ;  Nos.  25 
to  30  were  the  houses  so  attacked.*' 
He  then  states  that  on  examination,  '*  the 
state  of  the  premises  belonging  to  these 
ill-fated  houses  wasfound  to  be  as  follows: 
There  were  not  any  sinks  or  drains,  and 
the  cesspools  were  overflowing  into  a  ditch 
running  at  the  bottom  of  ^the  garden 
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(which  was  here  open,)  which,  here  and 
there  obstructed,  formed  a  succession  of 
foul  and  stinking  pools,  from  four  to  six 
feet  wide,  whilst  the  earth  of  the  garden 
was  perpetually  saturated  with  the  ofTen- 
sive  moisture  exuding  from  them.'*  The 
other  houses  were  all  provided  with 
drains,  and  the  ditch  at  the  bottom  of  the 
garden  was  covered  over. 

Of  late  years  considerable  improve- 
ments have  been  going  on  in  some  dis- 
tricts in  the  metropolis;  but  the  new 
Commission  have  yet  much  to  do  to  re- 
medy the  evils  that  have  been  so  long 
suffered  to  exist.  The  egg-form  of 
sewer  and  plan  of  flushing,  first  intro^ 
dnced  by  Mr.  Roe  in  the  Holbom  and 
Finsbnry  division,  cannot  be  too  highly 
spoken  of.  By  means  of  these  improve- 
ments, and  by  joining  the  drains  with  a 
curve,  or  at  a  very  acute  angle,  the  dis- 
charge down  the  sewers  is  greatly  faci- 
litated, and  the  accumulation  of  filth,  in- 
separable from  the  use  of  flat-bottomed 
drains,  is  entirely  prevented. 

It  is  scarcely  worth  notice,  though  I 
have  heard  it  asserted,  that  flushing  the 
main,  checks  the  flow,  and  therefore  tends 
to  accumulate  deposit  in  the  subsidiary 
drains.  Nothing  can  be  more  erroneous 
than  such  a  supposition,  and  it  does  not 
require  much  scientific  knowledge,  to 
show  that  if  the  subsidiary  drains  are  laid 
down  with  a  due  regard  to  the  angle  of 
junction,  flushing  must  facilitate  rather 
than  retard  their  flow.  Thus  let  us  sup- 
pose F^,  fig.  1,  to  represent  the  main 
sewer;  P%  the  smaller  one,  and  the 
Fig.  1. 


arrows  the  magnitude  velocity  and  direc- 
tion of  the  currents;  then  F",  the  re- 
sultant of  these  forces,  will  be  the  direc- 


tion, magnitude,  and  velocity  of  the  com- 
bined currents,  which,  being  greater  in 
every  respect  than  P*,  it  would  facilitate 
its  discharge. 

By  an  examination  of  the  diagram,  it 
will  be  seen  that  the  efiect  of  P'  causes 
a  change  in  the  direction  of  the  water  in 
the  main  drain,  which,  to  prevent  de« 
posit,  should  be  curved  from  the  point 
of  junction  in  the  directioti  of  the  cur- 
rent. When  the  angle  made  by  the  sub- 
sidiary drain  is  very  acute  this  is  not  of 
much  consequence,  but  the  evil  is  con- 
siderable when  the  junction  is  made  at 
right  angles.  Thus,  in  diagram,  fig.  2, 
Fig.  2. 


I 


the  resultant  -P*,  of  the  confluent 
drains,  P^  and  P',  is  the  direction  the 
main  drain  should  take  from  the  point  of 
junction,  and  not  be  carried  on  straight 
in  the  direction  R.  If  it  be,  deposit  will 
be  the  cer|ain  result. 

The  ventilation  of  apartments  bv  the 
escape  of  a  jet  of  steam,  and  the  efl^t  of 
the  hlast  of  a  locomotive  in  increasing 
the  draught  through  the  fire,  are  practi- 
cal illustrations  of  the  principle,  that  the 
velocitv  of  a  fluid  in  one  channel,  facili- 
Utes  the  flow  in  all  collateral  branches 
communicating  therewith. 

The  remarks  which  follow  on  trapping, 
subsidiary  sewers,  and  ventilating  the 
main  sewer,  are,  I  believe,  new,  and,  if 
my  reasoning  on  the  points  ia  correct,  of 
importance. 

The  usual  plan  for  effluvia  traps  is 
exhibited  in  figs.  3  and  4 ;  fig.  3,  being 
that  applied  to  street  drains,  and  fig.  4, 
that  used  for  house  drains.    The  parti- 
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eolar  form  may  vaiy  from  that  here  de- 
lineated* but  thp  principle  of  sealing  the 
dfacharge  orifice  with  two  or  three  inehes 
of  water  is  universally  adopted.  The  ef- 
ficient action  of  such  trap  depends  upon 
the  assumption  that  the  atmospherie 
pressure  per  square  inch  on  the  surface, 
c  d,  (figs,  8  and  4,)  is  at  all  times  equal  to 
the  pressure  per  square  inch  on  the  sur- 
&0O  mb,  caused  hy  the  noxious  gases 
generated  hi  the  sewers.  Now,  this  is 
«a  asanmption  which  we  are  hy  no  means 
wananted  in  making.  My  reasons  for 
this  I  will  illustrate  by  analogy.  Steam 
lA  generated  in  a  boiler  by  the  decomposi- 
tion of  water  caused  by  the  action  of  the 
fire.  The  gases  in  a  sewer  are  generated 
by  the  decomposition  of  the  organic 
matter  deposited  therein.  Both  the  va* 
pour  of  water  and  the  gases  arising  irom 
the  sewer  have  the  same  mechanical 
efiect;  that  is,  the  steam  confined  in  a 
cylinder  drives  the  piston  and  gives 
power  to  the  engine,  and  the  gases  simi- 
larly confined  would  have  the  same  ac- 
tion. These  gases  are  generated  in  the 
sewer,  and  in  a  measure  confined  there, 
andf  in  exerting  themselves  to  escape, 
cause  a  pressure  on  a  6,  generally  in  ex- 
cess of  the  atmospheric  pressure  on  the 
surface  c  d. 

Again :  the  elastic  force  of  steam  is 
always  equal  to  the  toad  on  the  safety- 
valve  and  the  load  on  the  engine ;  or,  in 
other  words,  it  is  always  exactly  equal  to 
the  pressure  opposed  to  its  expansion. 
In  Uae  manner  the  chemical  decomposi- 
tion of  organic  matter  gives  out  elastic 
^ases,  whose  effort  to  expand  is  exactly 
cqoiyalent  to  the  force  exerted  to  restrain 
uem ;  which,  as  the  force  exerted  to 
prevent  the  gases  from  annoying  us,  is 
only  the  hydrostatic  pressure  of  the  few 
inehes  of  water  with  which  the  trap  is 
aeaied,  is  at  most  not  more  than  3oz. 
per  square  inch.  The  trap,  therefore, 
fa  in  effect  a  mere  safety-valve  to  the 
sewer,  preventing  the  elastic  pressure 
of  the  noxious  gases  generated  in  it  from 
ever  becoming  more  than  8  oz.  in  excess 
•f  the  atmospheric  pressure,  and  unless 
there  is  some  mode  of  escape  for  the 
gaaes  from  the  sewer  before  their  elasti- 
eity  equals  8  oa.  per  square  inch,  the 
traps  must  become  inoperative  for  pre- 
venting the  escape  of  gas.* 

If  steam  be  generated  under  a  pres- 

♦  1  woultf  not  idih  to  be  undowtood  as  saying 


sure  of,  say  50  lbs.  per  square  inch,  and 
that  load  be  suddenly  removed  from  off 
the  safely- valve,  a  large  volume  of  water 
would  be  instantly  decomposed  and  flash 
into  steam,  so  that  its  volume  would  be 
increased  many  times.  So  also,  is  it  with 
the  decomposition  of  organic  matter  and 
consequent  generation  of  noxious  gases 
under  the  ordinary  atmospheric  pressure 
of  15 lbs.  per  square  inch.  If  this  pres- 
sure be  suddenly  lessened,  it  follows,  thai 
the  decomposition  must  go  on  to  a  greater 
extent  and  more  gas  be  Kberated.  And 
we  may  be  well  assured  that  this  is  very 
frequently  the  case,  for  it  often  happens 
that  a  variation  of  one  or  more  inches  in 
the  mercurial  column  of  the  barometer 
occurs  in  a  few  hoursf-^thus  suddenly 
lessening  the  atmospheric  pressure  hy 
nearly  1  lb.  per  square  inch,  and  there* 
fore  taking  that  pressure  from  the  sur- 
face, c  d,  and  tnereby  destroying  the 
equilibrium  of  the  water  in  the  trap. 

It  may  be  urged  in  opposition  fee  the 
foregoing,  that  gas  is  supplied  m  townt 
during  ^e  day  at  the  exceedingly  low 
pressure  of  one  or  two  inches  of  water, 
and  the  velocity  with  which  it  eseapea 
would  show  that  a  pressure  of  8  oa.  or 
5  ins.  of  water  would  be  amply  sufileient 
to  retain  it.  The  analogy,  however,  does 
not  hold :  first,  becanse  the  gasometer  i» 
always  situated  at  the  lowest  possible 
kvel  in  the  district  which  it  is  intended 
to  supply,  and  the  gas  rises  by  reason  oi 
its  inferior  specific  gravity;  and,  se* 
eondly,  because  the  flame  horn  die  bumer 
removes  in  a  great  measure  the  pressure 
of  the  atmosphere  and  facilitates  the 
supply  from  the  pipes.  If  the  works 
were  situated  on  the  summit  level,  and 
the  gas  forced  downwards,  a  much 
greater  pressure  would  be  required.  The 
like  is  the  case  with  the  sewers,  and  the 
high  temperature  which  the  decomposi- 
tion causes  increases  the  elasticity  of  the 
vapours  which  they  give  forth. 

that  the  gas,  when  it«  elasticity  ia  3  oa.  in  exceaa  of 
the  atmospheric  pressure,  -would  escape  as  freely  ma 
though  no  water  were  interposed  between  it  and 
the  external  air.  The  force  with  which  it  would 
escape  would  be  the  excess  above  the  hydrostatic 
pressure  of  the  water.  Thus,  if  the  elastic  force  of 
the  gases  be  4oz.  per  square  inch  in  excess  of  the 
atmospheric  pressure,  and  the  hydrostatic  preature 
of  the  trap  be  3  oz.,  then  i-  8b  i  oz.  would  be  the 
force  with  which  the  gaa  would  tend  to  escape. 

t  The  barometer  in  the  apartments  of  the  Royal 
Society  during  twemy-three  years,  via.,  from  1800 
to  1821  ineluslTe,  gave  a  mean  height  of  tB'80w 
The  greatest  height  was  28-16.,  and  coMe^aeatlr 
the  greatest  range  2*59,  making  the  mean  annuiu 
range  during  the  same  period  1  ^92, 
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Iq  die  hooka  or  Turkish  pipe,  fig.  5,  the 
Fig.  5. 


smtke  is  drawn  from  the  bowl  C,  through 


the  tube  CA,  diaeharging  itaeif  at  dto 
orifieeA.  Aa  the  depths  o  A,  below  the 
lereli  a  b,  of  the  rosewater  contained  in 
the  bell- shaped  glass,  die  amoke  riaea  to 
the  top  or  vaoaiit  space  above  the  water 
in  the  glaaa,  and  is  drawn  into  the  month' 
through  the  tube  B  D ;  then  the  pipe 
C  A  is  sealed  siorilarl j  to  the  eflluna^ 
traps  in  common  use  hj  the  depth  of 
water  e  A.  Yet  bj  reducing  the  prea- 
snre  ttom  the  surfiice  o6|  the  smoke 
freely  paases  the  water  in  which  Ae  end 
A  of  the  tube  C  A  is  immersed. 

(7b  be  caniinued  in  our  ntxt.) 
!•,  NorfQUf-etwet,  gtr^id,  /«,  ih  im. 


Sir, — In  answer  to  the  inquiries  of 
jour  **  Old  Subscriber,"  whether  a  rifle 
gnn  should  be  bored  perfectly  cylindrical ; 
I  will  endeavour  to  give  a  brief  sum- 
mary of  the  science  of  the  question,  as 
I  agree  with  him,  It  is  a  subject  very  im- 
perfectly understood. 

Matter  intended  to  be  put  into  a  high 
atate  of  velocity  aa  a  projectile,  and  to 
have  two  motions  given  to  it,  one  hori- 
sontal  and  the  other  spiral,  and  both 
**  coincident  to  its  flight,  orparaUel  to 
the  line  of  directum"  must  receive 
these  two  impulses  at  the  same  instant ; 
for  it  must  be  apparent  that  the  spiral 
must  be,  and  will  be  best  given  when 
the  ball  is  receiving  the  motion,  or,  in 
other  words,  when  starting  from  the 
breech  of  (he  gun.  It  is  absurd  to  sup- 
poae  that  the  spiral  grooves  in  the  barrel, 
by  being  tighter  at  the  muazle  can  cause 
t^e  baU  to  apia  on  its  a^,  after  it  haa 


received  a  velocity  of  perhaps  2»000  feet 
per  second ;  fbr,  in  truth,  the  time  dui^ 
mg  which  their  influence  can  be  eiertad 
on  the  ball  is  so  short  that  no  efftec  eait 
take  place. 

Thus  it  becomes  clear,  that  a  rifle  bar-f 
rel  if  tight  anywhere  should  be  tiflhteat 
at  the  oreech :  but  I  prefer  a  Mrrel 
cylindrical  and  shghtly  widened  nt  the 
muaale^  to  oppoaa  aa  little  friction  aa 
possible  to  the  ball  in  leaving  the  tuba,, 
aa  practice  shows  us  that  a  pebble  ia 
capable  of  defleeting  the  direction  of  the 
heaviest  cannon  bafi  at  the  hi^est  ve- 
locity. Rifles  in  point  of  eoBstmctioa 
are  of  endless  variety,  and  fabricated  ac- 
cording to  the  fiincy  or  limited  know- 
ledge of  each  mechanic:  their  range 
and  accuracy  are  sacrificed  in  a  number 
of  ways,  arising  from  ignorance  of  or  aft. 
imperfect  acquaintance  with  the  pripci- 
ple  of  their  constructiop.  No  weltniade 
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rifle  should  possess  the  defect  alluded  to 
by  your  correspondent  The  degree  of 
spiral  given  to  the  grooving  of  a  rifle- 
faarrel  should  be  accordine  to  the  use 
for  which  it  is  intended.  For  in- 
stance, the  French  military  rifle,  whose 
spiral  has  an  inclination  or  one  complete 
turn  in  15  feet,  will  range  its  ball  1,500 
yards ;  while,  on  the  contrary,  the  Eng- 
lish military  rifle,  with  one  turn  and  a 
quarter  in  3  feet,  will  not  range  its  ball 
800  yards,  though  in  both  cases  the 
weight  of  projectile  and  the  expelling 
force  are  equal.  This  arises  from  the 
excess  of  spinning  motion  given  to  the 
ball  in  the  latter  case,  inducing  a  degree 
of  friction  amounting  to  nearly  100  per 
oent.  during  the  entire  range.  It  is  a 
truism  clearly  established,  that  the  action 
of  the  atmosphere  is  the  greatest  obsta- 
cle to  a  balra  fliffht;  therefore  if  the 
periphery  of  a  ball  be  required  to  spin 
five  times  in  4  yards,  it  must  pass  through 
a  much  creater  degree  of  space  than  the 
axiB,  and  hence  the  loss  of  range. 

The  most  accurate  rifle  that  I  have 
ever  seen  was  one  invented  by  Mr* 
Wesson,  of  Northborough,  Massachu- 
United  States  of  America.    It  is 


quite  practicable  to  hit  a  space  6  feet 
square  eight  times  out  of  ten,  at  900 
yards  distance ;  but  here  by  loading  at 
the  breech  the  spiral  motion  is  given  at 
starting,  and  the  spinning  induced  by  a 
moderate  degree  of  spiral. 

There  is  now  at  Woolwich  some  rifle 
cannon  of  the  largest  calibre,  of  Swedish 
manufacture,  which  by  loading  at  the 
breech  give  the  spiral  motion  dso  at 
starting,  and  range  the  astonishing  dis- 
tance of  three  miles  with  wonderful 
accuracy. 

In  conclusion,  I  would  gladly  see  this 
subject  better  understood ;  for  should  we 
unfortunately  become  engaged  in  a  war, 
the  loss  we  shall  suffer  from  our  brave 
soldiers  being  worse  armed  than  those  of 
any  nation  in  Europe  will  be  lamentable, 
for  the  English  musket  is,  unfortunately, 
on  a  par  with  the  rifle,  ransing  barely 
850  yards,  while  the  French  is  quite 
equal  to  1,400  yards ;  so  that  it  appears 
evident  we  shall  have  only  our  bull-dog 
courage  to  fall  back  upon. 

lam.  Sir,  yours,  &c., 
William  Ghebnek. 

AttoB  New  Town,  Binningbam,  Febroary  S,  184S. 


OVOMXTRT  or  TBV  LINK   AND  PLAMB. — ^BT  T.   8.  DATIBS,  V.R.t.,  L.  AND  B.,  W.%,A,f 

BOTAL  MILITARY  AOADBMT,   WOOLWICH. 

(Contlnaed  firom  p.  526,  vot.  zItU.) 

Peop.  XXTIII. 

(1.)  UiAie  a  paini  Ufithoui  the  plane 
MN:  theperpendhularABJrom  A  to  MH 
ii  tke  ekortai  iine  that  can  be  drawn  from 
A  to  MN. 

For  let  A.D,  any  other  line,  be  drawn 
through  A  to  meet  the  plane  MN  in  D, 
and  let  DB  be  joined. 

Then  since  AB  is  perpendicular  to  the 
plane  MN,  it  is  perpendicular  to  the  line 
BD  in  that  plane  (^prop.  24.).  Where- 
fore, ainee  ABD  is  a  right  angle,  the 
aagle  ADB  is  less  than  a  right  angle 
(JBttc.  t.  17.) ;  and  hence  AD,  which  is 
opposite  to  the  g|reater  angle  is  greater 
than  AB  which  is  opposite  to  the  less 
(Buc,  t.  18.).  The  perpendicular  is, 
therefore,  the  shortest  line  that  can  be 
dravm  from  A  to  MN. 

(2.)  Let  BC  be  perpendieular  to  the  plane  MN,  and  from  any  point  A  in  SC  let  Unea 
AD,  AF  be  drawn,  makmff  the  anglee  BAD,  BAF  egttal  to  one  anothar :  then  will  AD, 
^Fke  equal,  and  likewise  DB,  BF. 

For,  join  DB,  BF.    Then  the  angles  ABD,  ABF  being  right  angles  (prop.  24) 
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they  are  equal  to  one  another ;  and  BAD,  BAF  are  equal  by  hypotheais,  and  AB 
common  to  the  two  triangles.  Wherefore,  the  remaininj?  sides  of  the  triangles  are 
equal  each  to  eaoh  ;  viz.,  AD  to  AF  and  BD  to  BF.     {Buc.  t.  26.) 

(3.)  F^roM  any  point  A  in  the  perpendicular  BC  linee  AD,  AB  are  drawn  to  meet  the 
plane  MN,  and  the  angle  BAB  is  greater  than  BAD;  then  AB  it  greater  AD  and  BE 
than  BD. 

For,  sinee  BAE  is'greater  than  BAD,  if  the  line  AF  be  drawn  in  the  plane  B AE  to 
make  BAF  equal  to  BAD,  the  line  AF  will  fall  between  BA  and  AE,  and  will  hence 
meet  the  plane  MN  in  a  point  F  between  B  and  E. 

'  Then,  by  the  preceding  case  AD  is  equal  to  AF.  But  the  angle  AFE  is  greater 
than  the  right  angle  ABF  (£uc.  t..l6.) ;  .and  hence  greater  than  AEF.  Where- 
fore, A£  is  greater  than  AF  (Buc.  1. 18.),  that  is  than  AD.  The  conclusion,  then, 
follows. 

COBOLLARUB. 

The  couTerses  of  these  properdes  are  also  true : 
Idnee  drawn  from  points  equidittant  from  the  perpendicular  to  the  eame  point  in  it  are 
equal  to  one  another,  and  make  equal  anglee  with  the  perpendicular ^  etc.,  etc. 

From  the  same  point  in  a  plane  let  lines  be  drawn  to  different  points  of  a  line 
which  is  perpendicular  to  the  plane  :  then 

(1.)  That  which  maJket  the  greater  angle  with  the  perpendicular  ie  leee  than  that  which 

maket  the  greater  angle. 
(2.)  Ite  intereection  with  the  perpendicular  ie  nearer  to  the  plane  than  the  other  inter* 

section  ie. 
(a.)  Bqudl  etraight  Unee  AB,  AD  make  equal  angles  ADB,  AFB  with  the  plane  MN;  and 

the  greater  Hne  AB  maket  a  lets  angle  ABB  than  that,  ADB,  made  by  the  lett  line 

AD  with  the  plane. 

Prop.  XXrX. 
AJl  the  profile  anglet  of  the  tame  dihedral  angle  are  equal;,  thote  of  two  equal  dihedral 
amglee  are  equal:  and  if  the  profile  angles  qf  the  two  dihedral  anglet  be  equal,  the 
dihedral  anglet  are  themtelvet  equal. 

(I.)  Let  the  planes  MN,  FQ,  meeting 
in  PN,  form  a  dihedral  angle ;  and  from 
any  two  points  A,  A'  in  FN  draw  the 
perpendiculars  to  PNy  vt>.,  AB,  A'B'  in 
MN  and  AC,  A'C  in  PQ:  then  the 
profile  angles  BAG,  B'A'C  will  be  equal. 

For  since  AB,  A'B'  are  perpendicular 
to  the  line  PN  and  lie  In  the  same  plane 
MN,  they  are  parallel ;  and  fofr  a  similar 
reason,  AC,  JlC  are  parallel.  Whence 
since  the  two  lines  BA,  AC  which  meet 
in  the  point  A,  are  respectiyely  parallel 
to  the  two  B'A',  A'C  which  meet  in  the 
point  A',  the  angles  BAG,  B'A'C  are 
equal,  (prop.  7.)  Wherefore  it  follows 
that  all  the  profile  angles  of  the  dihedral  angle  MNPQ  are  equal. 

(2.)  Let  the  dihednl  angles  MNPQ,  M'NFQ'  be  equal  to  one  another ;  and  let 
BAG,  B'A'C  be  their  profile  angles :  these  angles  BAG,  B'A'C  will  be  equal. 

Fo;,  conceive  the  pW  M'lTto  be  placed  upon  MN,  so  that  FN'  shall  comcide 
with  PN  and  the  point  A'  with  A.  .    . ,  «^^      ^    i.      i         a^/w/  -kk-ki 

Then  since  A'^incides  with  A,  and  FN'  with  FN  and  *e  planes  M'N',  MN 
which  contoin  the  perpendicuUrs  AB,  A'B'  also  coincide,  the  line  A  B  must  coin- 
dde  with  AB.  ^ 
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Again ;  since  the  dihedral  angles  are  eaual,  and  M'N'  coincides  with  MN  and  the 
line  FN'  in  the  one  plane  coincides  with  rN  in  the  other,  the  planes  P'Q',  PQ  dso 
ooincide. 

Finally :  since  FN'  in  the  plane  P'Q'  coincides  with  PN  in  the  plane  PQ,  i^d  dif 
point  A'  in  FN'  with  the  point  A  in  PN,  the  perpendiculart  A'Cf,  AC  in  the  coin- 
ciding planes  must  also  coincide. 

Wherefore  the  two  sides  B'A',  A'C  coi«ciding  with  the  two  BA,  AC,  each  wkh 
each,  the  angles  B'A'C,  BAG  are  equal. 

(3.)  Let  (preceding  Jiffure)  the  two  profile  angles  BAC,  B' A'C  of  the  dihedral 
angles  MNFQ,  M'N'FQ'  be  equal :  the  dihedral  angles  themselves  will  be  eaual. 

For  let,  as  before,  the  plane  M'N'  be  placed  upon  MN,  so  that  FN'  shall  coin- 
oide  with  PN,  and  the  point  A'  with  the  point  A. 

Then,  as  already  shown,  A'B'  will  coincide  with  AB.  Also  since  A'C,  AC  will 
then  be  perpendicular  PN,  they  will  be  in  the  same  plane  with  the  coindding  linea 
AB,  A'B'  ^rop.  25),  they  being  all  perpendicular  to  the  coinciding  lines  PN,  P  N' 
at  the  coinciding  points  A,  A'. 

Wherefore,  the  angles  BAC,  B'A'C  being  equal  and  in,  the  same  plane,  and 
A'B'  coinciding  with  AB,  the  line  B'C  will  coincide  with  the  line  BC.  Conse- 
quendy  the  planes  PQ,  P'Q'  coinciding  in  the  lines  PN,  FN'  and  AC,  A'C  they 
mttat  wholly  ooincide  (am.  5) ;  and  henoe  tibe  faces  of  the  dihedral  angles  MNPQ, 
M'N'FQ'  coincidii]^,  each  wiUi  each,  the  dihedral  angles  formed  by  them  will  be 
equal. 

(To  be  continued.) 


MR.    ADCOCK's   SPBAT  AKD  WRBBL  pumps  and  TBS  **  MKOHANICS*  MA«AZl]Ul/' 


Sir, — ^Your  correspondents,  Mr  .Brongh 
and  Mr.  Clive,  ask  Mr.  Adcock  for  in- 
formation respecting  his  spray  pump, 
which,  for  several  reasons,  I  think  they 
will  not  obtain. 

In  the  first  place,  Hr.  Adcock  is  a 
Bwom  enemy  of  your  excellent  miscellany. 
His  early  aversion  to  it  arose  from  your 
presuming,  in  a  criticism  on  his  **  Engi- 
neer's Pocket-Book,"  to  point  out  too 
clearly  its  many  inaccuracies,  which  led 
Mr.  Adcock  thus  to  express  himself  in 
an  Adverttsement  MaiwmS  appended  to 
his  *<  Syllabus  of  a  Course  of  £tght  Lee* 
tares  on  Mechanical  Philosof^y:"* 

"As  Mr.  Adcock  neter  reads  the  Me* 
themiee^  M§gaxin€t  containiDg,  as  It  does,  so 
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■uch  trash,  and  dfsappo4ntin|^  to  mveh  the 
hopes  of  many  of  its  earliest  and  best  sap- 
portert,  it  was  only  through  the  intervention 
of  a  friend  that  he  became  awaos  of  the 
present  attack  t  he  shall,  therofoM,  not 
consider  it  worth  his  wbile  to  notide  ai^ 
subsequent  one,  even  should  he  be  apprised 
of  it.  On  the  contrary,  he  will  treat  It 
with  the  save  silent  contempt  that  he  did 
the  first,  knowing  that  an  attack  >vin  siMal 
a  quarter  cannot  possibly  injue  Urn  in  the 
opinions  of  the  reapeotable  and  thinkiiig 
portkm  of  the  oommmiity." 

Never,  I  suppose,  did  flakes  of  anow 
falling  on  a  rapid  stream,  tend  less  to 
stay  its  course,  than  this  tirade  to  iniore 
the  journal  against  which  it  v«f  falmi* 
Dated.. 
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Secondly,  Although  Mr.  Adcock  "  ne- 
rer  reads  the  Mechanict^  Magazine,^* 
and  stood  pledged,  as  we  have  seen,  never 
to  notice  anything  that  appeared  in  it, 
"  even  though  he  should  be  apprised  of 
it"  by  others,  yet,  not  long  a^o,  Mr.  Ad- 
cock did  reply  at  length  to  sundry  attacks 
made  in  the  Mechanics'  Magazine  on 
his  spray  pump,  and  through  the  medium 
of  the  Magazine  itself!  Admirable  con- 
sistency this  1  To  have  been  inconsistent 
once,  however,  is  no  reason  for  antici- 
pating that  a  man  may  not  be  equally  so 
again.  No  I  my  reason  here  for  expect- 
ing no  answer  from  Mr.  Adcock  to  the 
questions  of  Mr.  Broogh  and  Mr.  Cliye  is 
simply  this— that  he  got  so  mauled  on  the 
last  occasion  of  his  figuring  in  your  Jour- 
nal, that  we  may  be  quite  sure  he  will 
never  risk  a  repetition  of  the  process. 

It  appears  from  some  recent  corre- 
spondence in  the  Mining  Journal,  that 
tne  spray  pump  has  been  removed  from 
Llanoiddet,  where  the  powerful  machi- 
Derv  required  to  work  it  is  represented 
to  have  caused  quite  a  tremor  of  the 
ground  for  some  distance,  and  to  have  so 
shattered  the  foundations  of  the  blast 
cylinder,  boilers,  &c.,  that  great  repairs 
have  been  required  in  consequence.  These 
statements — the  latest  made  on  the  sub- 
ject— ^have  not  been  contradicted  by  Mr. 
Adcock,  and  this  I  can  only  attribute  to 
their  truthfulness. 

Mr.  Adcock  exhibits,  at  premises  in 
the  Strand,  a  patent  wheel  pump,  which, 
to  my  great  surprise,  I  found  to  be  no 
other  than  a  new  edition,without  improve- 
ments, of  the  Zurich  machine ;  of  which 
%  description  may  be  found  in  Dr.  Gre- 
ffory's  *'  Mathematics  for  PracticcU 
Men,"  8vo.,  1833.  Referring  to  the  an- 
nexed diagram,  he  says,  **the  curved 


pipe,  vP,  while  the  other  end,  S,  reeeivetf 
during  each  revolution  nearly  equal  quan- 


tities of  air  and  water,'*  Tp.  344.)     This 

by  Anar 
Zurich,  in  1746,  has  been  successfully 


pump,  invented  by  Andrew  Wirtx,  of 


pipe  is  connected  at  its  inner  end  b^  a 
central  yrater-tight  joint  to  an  asoendmg 


used  in  Florence,  Russia,  and  other  coun- 
tries ;  and  Dr.  Toung  states  that  it  had 
raised  water  40  feet.  That  a  person  of 
no  pretensions  to  knowledge  should  patent 
an  old  or  useless  invention,  is  nothing 
strange ;  but  that  a  gentleman  who  sets 
himself  up  for  a  teacher  of  '*  mechanical 
philosophy,"  and  a  writer  of  hand-books 
for  civil  engineers,  should  atteinpt  to 
appropriate  to  himself  an  invention  above 
a  century  old,  and  made  popular  by  the 
publications  of  so  celebrated  a  writer  as 
Dr.  Gregory,  is  as  monstrous  as  it  is 
inexcusable. — I  am.  Sir,  yours,  &c., 

A  Pragtigai.  EnaiNBEB. 

PiccadUly,  London,  Jan.  14Ui.  1S48. 
[We  were  not  before  aware  that  Mr.  Ad- 
cock had  expressed  kimself  in  such  civil 
terms  of  the  Mechanics*  MagatinSf  and 
might  now,  perhaps,  leave  his  remarks  to 
speak  for  themselves,  without  much  fear  of 
suffering  aught  by  our  silence.  Whatever 
may  have  become  of  "  the  fake,"  certaia  it 
is  that  the  river  still  flows  on,  and  as  co- 
piously as  ever.  It  may  not,  however,  be 
altogether  out  of  place  to  mention  that  the 
review  of  the  Engineers'  Pocket  Book,  which 
appears  to  have  given  such  mortal  offence  to 
Mr.  Adcock,  and  agahist  which  he  affects  to 
appeal  with  so  much  confidence  to  the  "  re- 
spectable and  thinking  portion  of  the  com- 
munity," was  written  by  a  gentleman  (now 
no  more)  who  was  not  only  one  of  the  first 
mathematicians  and  most  popular  scientific 
writers  of  his  times,  but  equally  distinguished 
for  the  rectitude  and  honesty  of  his  opinions. 
Mr.  Adcock  may  add  this,  if  he  pleases,  to 
the  next  edition  of  his  Advertisement  Rai* 
Sonne.    Ed.  M.  M.] 

Greek  ^ir«.— Mr.  Brown,  of  Ohio,  the  inventor 
of  a  Grc«k  fire,  obtained  from  the  American  Go- 
vernment an  appropriation  of  10,000  doDar»,  for  the 
purpose  of  putting  the  effloacy  of  hii  fire  to  a  decl- 
give  test,  and  accordingly  a  grand  publie  experi- 
ment was  made  in  fuU  view  of  the  President  • 
house.  The  ITwAin^toii  ITnton  describes  It  thus:— 
"  A  boat  with  the  engine  in  it,  for  throwing  dT  the 
fire,  was  towed  near  a  tall  mast,  with  barrels  of  com- 
bustible materials  fiwtened  upon  it  from  top  to  bot- 
tom. When  within  16  or  30  yards  of  the  matt,  a 
iUeam  of  fire  was  thrown  upon  it,  and  ot  Use  to 
the  barrels  and  the  combustibles  in  them,  and  whish 
were  entirely  consumed.*— (Oct.  80,  1847.) 
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balls'  portablb  suspending  and  revolving  oven. 

[Regiatoled  under  the  Act  for  the  Protection  of  Articles  of  Utility.    Mr.  Thomas  Balls,  of  Enfield, 
Inventor  and  Proprietor.] 


Kg.  3. 


This  is  a  valuable  addition  to  kitchen 
and  cottage  furniture;  quicker  in  opera- 
lion,  more  convenient,  and  much  cheaper 
than  any  other  portable  oven  with  which 
wc  are  acquainted.  We  speak  thus  favor- 


ably  of  it,  from  personal  experience  of  its 
advantages. 

Figure  1  is  an  external  elevation,  and 
fig.  2  a  vertical  section  of  the  oven.  A 
is  the  body  of  the  oven ;  and  B  a  cover 
made  to  fit  it  exactlv,  abutting  at  bottom 
against  a  ring,  a,  formed  on  the  outside 
of  A.-— The  bottom  of  A  and  top  of  B 
are  both  made  of  a  convex  form,  as 
shown. — C  is  a  plate,  of  a  conical  form, 
which  is  so  placed  that  its  apex  touches, 
or  nearly  so,  the  apex  of  the  convex 
bottom  of  A,  and  reflects  the  rays  of 
heat  which  strike  upon  it  upwards  to- 
wards A.  D  is  a  fiat  circular  plate, 
which  is  riveted  to  the  apex  of  the  cover 
B,  and  reflects  down  upon  it  all  the  rays 
of  heat  which  it  intercepts.  £E  are  two 
lugs  by  which  the  parts  A  and  C  are 
connected.  F  is  a  bail  or  handle,  which 
is  attached  by  hooks  to  the  ends  of  the 
lugs,  EE,  and  has  a  ring,  G,  at  top,  by 
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^liich  the  cover  may  be  suspended  from 
rae  roasting-jack  commonly  used  in 
kitchens,  and  thereby  made  to  revolve  in 
front  of  the  fire. 

When  bread  or  any  other  like  article 
18  baked  m  this  oven,  it  is  advisable  to 
place  it  within  a  tin  envelope  (such  as 
reprwented  in  pUn,  in  fig.  8,)  in  order 
that  It  may  not  adhere  to  the  sides  of  the 
©yen,  and  that  it  may  be  readily  removed. 
ine  envelope  is  cut  through,  so  that  it 
may  fit  articles  of  different  sizes,  and  be 
Itself  eaady  taken  away. 
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BAUeA*8    "railway   «NOINKaaiNG,"* 

Mr.  Baker  pyes  a  history  of  the  author- 
ship of  this  work,  which  is  of  such  a  nature 
•s  to  challenge  no  ordinary  degree  of  scru- 
tiny. He  says  (Prefiu>e  vii.,  vili.)  that  the 
matter  contained  in  his  pages  wa»,  "  with 
the  exception  of  a  few  additions  and  im- 
provements, drawn  up  about  twetUy^five 
ywt  ago  for  pnvaie  use;"  that,  bo  far  as 
the  laybg  out  of  raUway  cunres  is  concerned, 
he  **  a$Uie^ied  above  twenty  yeart  ago  aU 
that  has  been  sine?  done  by  other  authors 
(Law,  Castle,  Rankin,  Brodie,  &c.)  at  least 
a$/ar  ae  real  practical  utility  ie  concerned** 
—that  his  method  of  "  finding  the  contents 
of  cuttings  firom  sectional  areas  is,  as  for  as 
J  How,  the  only  one  mathematically  correct 
yet  pubUehed,  having  been  prepared  for  pri- 
ffote  uee  many  yeare  <vo,"— that  neither 
M*Neil,  nor  Bidder,  nor  Bashforth,  nor 
Sibley,  nor  Rotherford,  nor  Huntingdon,  nor 
Law,  give  '*  directions  for  finding  the  con- 
tents (of  cuttings)  from  sectional  areas, 
except  Mr.  Bashforth,  whose  method  o/ap^ 
plying  them ie erroneous:**  and  finally,  that 
he  "can  truly  say,  that  the  whole  of  the 
matter  contained  fai  this  smaU  volume,  with 
Mne  few  trifling  exceptions,  was  originally 
drswn  up  by  me;"  and  that  "the  moet 
essential  parts  have  either  been  published  or 
communicated  to  my  friends  for  periods 
varyingfoom  ten  to  twenty-Jtve  years." 

Such  pretensions  as  these  are  easily  set 
up,  especially  when  couched  in  such  yague 
terms  as  "  o^ou/ twenty-five  years,"  "  above 

•  RaUway  Engliwering.  or  Field  Work.  Pre- 
pwatory  to  the  Cointruction  of  Railways  Con- 
gJnteg  a  Qmumd  Table  for  the  CateSkkm  Sf 
prthworlM      By  T,  Baker,  CE.    pprSTsyo. 
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twenty."  **many  years  ago,"  &c. ;  and  when 
loopholed  with  such  oonyenient  qualifications 
*s  "«/  least**  **as  far  as  I  know,*'  &c. 
and  not  to  be  tolerated  except  upon  the  most 
clear  and  h-refragible  eyidence.  If  a  man's 
own  bare  word  were  to  be  taken  in  such  a 
case,  there  would  be  no  safety  whatever  for 
literary  property  or  character.  Not  a  single 
author  could  be  sure  of  not  seeing  his  place 
usurped,  some  day  or  other,  by  some  chat, 
taring  jackdaw  or  self-infiated  frog. 

We  need  not  go  farther  than  Mr.  Baker's 
own  statement  of  his  case  to  be  satisfied 
that  it  is  one  entitled  to  but  small  regard. 
In  the  first  instance,  he  alleges  that  the 
matter,  "  with  the  exception  of  a  few  addi- 
tions and  improyemcnts,  was  drawn  up  about 
twenty.five  years  ago  for  priyate  use." 
"  Drawn  up,  for  priyate  use  "  only,  be  it 
observed,  not  published-,  yet,  at  the  conclu- 
sion,  he  yentures  on  the  bolder  assertion, 
that  "  the  most  essential  parts  haye  either 
beenpublished  or  communicated  to  my  friends 
for  periods  yarying/row  ten  to  twenty-five 
years."  Here  we  haye  two  stotements, 
which,  if  not  wholly  inconsistent  with  one 
another,  display  a  want  of  conformity  which 
bespeaks  a  most  suspicious  degree  of  confu- 
sion in  the  author's  own  impressions  as  to 
the  real  state  of  the  case.  Again ;  what  were 
the  "  most  essential  parts  "  that  were  "  pub- 
lished or  communicated?"  Ajid  at  what 
precise  date  did  the  publication  or  commu- 
nication of  each  take  place ;  and  where,  or  to 
whom?  It  is  certain  that,  in  a  court  of 
justice,  pleas  worded  in  so  loose  and  indefi* 
nite  a  style  asthese,  would  not  be  admitted  to 
proof  at  all ;  and  we  see  no  reason  why,  in  a 
court  of  criticism,  they  should  be  treated 
with  any  greater  consideration. 

We  shall  pass  over  unexamined  the  first 
two  sections  of  the  work  in  which  Mr. 
Baker  gives  various  methods  of  "  laying  out 
carves  on  the  ground,"  and  of  "  setting 
out  the  widths  of  ground  for  railway,"  as 
well  as  some  supplementary  "  Remarks"  in 
which  he  endeayours  to  support,  so  fiur,  his 
claims  to  being  the  grand  precursor  of  eyery- 
body  else,  in  order  to  come  to  his  "  Section 
Third"  which  treats  of  "  Railway  Cnttmgs 
in  general;"  and  of  Mr.  Bashfortb's  errors 
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on  thu  head  in  particnUr.  We  do  lo,  be-^ 
eaqae  having  not  long  ago  had  occasion  to 
reriew  Mr.  Baahforth's  Table  we  have  a 
Urely  recollsction  of  its  merits,  and  can  tell 
better  (perhaps)  from  the  way  in  which  Mr. 
Baker  diq^ates  the  palm  of  originality  with 
Mr.  Baahforth,  what  Tahie  to  set  on  his 
pretensions  in  general,  than  finom  anj  other 
portion  of  his  work. 

The  way  in  which  Mr.  Baker  supplants 
Mr.  Bashforth  is  in  brief  and  simply  this : — 
He  quietly  appropriates  to  himself  all  that 
is  in  Mr.  Bashforth's  book,  with  scarce  a 
single  exception,  and  without  the  slightest  ac- 
IcQowledgment— -making  no  material  change 
in  the  substance  of  the  matters  thus  un- 
acrupulonsly  appropriated  (which  was  be- 
yond his  power),  but  Tarying  somewhat  the 
form  in  which  they  are  presented,  so  as  to 
produce  a  seeming  difference  where  resl 
difference  there  is  none  (which  it  is  in  the 
power  of  any  clever  trickster  in  any  case  to 
do) ;  never  attempting  to  show  that  he  had 
ever  before  published  or  thought  of  any  of 
the  methods  which  he  here  falsely  gives  as 
his  own ;  but  leaving  it — designedly  and  pur- 
posely leaving  it— to  be  inferred,  that  they  fall 
under  the  general  category  of  having  been 
either  published  or  *'  commanioated"  by  him 
"  to  his  friends  for  periods  varying  from  ten 
to  twenty-five  years."  **  Yet  how,"  some 
simple  reader  may  ask,  <'can  this  be? 
Has  not  Mr.  Baker  taken  pains  to  show  that 
Mr.  Bashforth  is  erroneous,  and  would  he 
have  done  so  if  his  methods  were  substan- 
tially the  same  as  Mr.  Bashforth's?"  Listen, 
oh  I  simple  reader,  while  we  explain  how 
this  is.  The  pains  taken  to  show  Mr.  Bash* 
forth  to  be  erroneous,  have  been  taken  pre- 
cisely because  the  methods  are  substa^itially 
the  same,  (as  we  engage  immediately  to 
show,)  %nd  for  the  express  purpose  of  there- 
by producing  on  the  minds  of  such  ''  sim- 
|>le"  readers  the  false  impression  that  there 
Siust  needs  be  some  real  difference  be- 
tween them.  It  is  an  old  and  familiar  trick 
Ibis,  of  the  piratical  craft.  Of  real  difference 
— of  material  error— there  is  none  in  the  case . 
it  is  idl  made  up  of  diatortion  and  exaggera- 
tion. Mr.  Baker  hiifiself  may  tdl  us,  how- 
#m,  Onsp  that  he  w  takw  to  task  lor  his 


statements,)  that  be  meant  only  to  ivpnte 
error,  not  piracy  to  Mr.  Bashforth. — I^ 
us  see  then  how  this  pretence  woald  hold 
good.  Mr.  Baker  claims  the  whole  of  the 
**  essential  parts*'  of  the  work  as  his  own, 
and  as  having  been  "  either  published  or 
communicated''  by  him  **  from  ten  to  twen- 
ty-five years  ago;"  and  dottbUess  be  Im- 
cludes  in  the  number  his  *'  Third  Seotion," 
which  is  as  eeaential  and  important  a  portion 
of  the  work  as  any.  He  must,  therefore, 
mean  to  impute  piracy  to  any  and  everyone 
who  may  have  subsequently  published  as  his 
own  any  of  these  '*  essential  parts,"  and  he 
cannot  be  supposed  to  have  excepted  Mr. 
Bashforth,  the  contents  of  whose  book  are 
identical  (as  no  one  knows  better  than  Mr. 
Baker,)  with  the  contents  of  his  "  Third  Sec- 
tion." Again:  however  the  question  of  iden- 
tity between  Mr.  Bashforth's  book  and  Mr. 
Baker's  "  Third  Section"  may  be  deter- 
mined, Mr.  Baker  must  be  held  bound 
to  make  this  good  at  all  events;  name- 
ly, that  the  matter  of  his  "Third  Sec- 
tion" was  *'  either  publfshed  or  communi- 
cated "  some  ten,  fifteen,  or  twenty-five 
years  ago,  and  long,  of  course,  before  the 
appearance  of  Mr.  Bashforth's  book.  Has 
he  adduced  any  evidence  of  this  ? — Not  a 
tittle.  Is  it  in  his  power  to  adduce  any 
such  evidence  ?  We  believe  not.  We  think 
we  may  safely  challenge  him  to  show  that 
the  matter  of  a  single  page  or  passage  of 
his  "  Third  Section"  was  ever  published  any- 
where, in  any  shape,  or  communicated  to 
any  one  in  any  part  of  the  world,  before  it 
appeared  in  Mr.  Bashforth's  book.  And  if 
he  cannot  meet  this  challenge — if  he  cannot 
show  that  any  prior  publication  existed  from 
which  Mr.  Bashforth  could  have  borrowed, 
or  that  any  of  ••  my  friends"  communicated 
to  Mr.  Bashforth  what  Mr.  Bashforth  has 
published,  it  follows  that  it  is  Mr.  Baker, 
and  not  Mr.  Bashforth,  who  must  be  looked 
on  as  the  pirate. 

Our  engineering  readers  may  perhaps  re- 
member, that  the  peculiar  and  distinguishing 
feature  of  Mr.  Bashforth's  method  of  calcu- 
lating the  contents  of  railway  eutlings,  oon- 
iisted  hot  anbtracting  what  is  oalled  «*  tbs  t^ 
prism"  hi  his  calculations.   Heva^thototy 
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W  te  b«it  of  oar  knowledge,  who  istroditoed 
thii  piiadple  of  calcnUUoo,  and  we  ahaU 
«ontiiiM  to  baUeTo  ao,  uatil  Mr.  Baker  or 
BMBO  one  alae  can  abow  ua  a  trace  of  it  in 
•oao  pdor  publication.  Mr.  Baker'a  me* 
thod— the  grand  pecnliarity  on  which  dl  his 
cUimi  to  originality  turn— conaists  in  anb- 
tmctingtbe^o/Zompriflml  It  is  the  old  caae 
omr  egain-^onlyin  atiotber  ahape^-^f  Watt's 
steam-engine  tamed  npaide  down; — a  dis- 
tioetion  without  a  difference,  and  inTolnng 
no  resnlt  of  the  smalleat  practical  conae- 
quence,  one  way  or  other. 

Of  this  there  can  be  no  better  proof  than 
the  fact,  that  Mr.  Baker  adopts  precisely  the 
ifune  aystem  of  calculation  on  the  bottom 
pfisBi  principle,  aa  Mr.  Baahforth  doca  on 
that  of  the  top  prism .  He  followa  implicitly 
Mr.  Baahforth's  plan  of  measuring  heights 
from  the  intersection  of  the  slopes,  and 
copiea  alao  his  method  of  extending  them  to 
fracttonal  parte  of  a  foot  by  reference  to  a 
separate  table—which  table,  by  the  way,  he 
has  aadly  mangled.  He  gives,  too,  Mr. 
Basfaforth'a  methods  of  ezteoding  the  gene- 
ral table  to  heights  beyond  those  in  the  table, 
and  of  ascertaining  the  oontenta  of  cuttings 
by  ooUating  Uie  square  roots  of  the  sectional 
iireao  with  the  general  table.  All  this,  of 
oome,  without  the  slightest  acknowledg- 
aenta ;  aa  if  they  were  things  of  his  own 
imagining  and  elaboration,  instead  of  being — 
aa  they  were — prepared  to  hia  hand  by  Mr. 
Baahforth.  Indeed,  the  only  part  of  Mr. 
Baehforth'a  system  which  he  does  not  adopt, 
b  Ua  faiterpoktion  ef  hdghta—- a  part  which 
was  not  Mr.  BashfortVs  own,  and  admitted 
to  be  80. 

lo  Art.  4  qt  his  work,  Mr.  Baahforth  gives 
a  nUe  for  Jfinding  the  contenta  of  cuttings 
where  the  antlace  of  the  ground  ia  lev€i,  and 
ha  sUtea  that  it  apptiea  "  to  all  other  aimt- 
lor  and  timilarly  situated  figures  of  the  ends 
of  tile  prismoida,''  and  those  only.  But 
where  the  ground  ia  uneven,  he  gives  another 
rale  (Art.  15,)  which  is,  of  necessity,  some- 
what dilleraat.  Mr.  Baker  admits  the  former 
rule  to  be  "  mathematically  accurate,"  but 
deidea  the  like  credit  to  the  latter;  and 
iuikea  it  a  matter  of  serious  charge  against 
Mr.  Baahforth  that  the  two  rules  are  not 


equally  eiaot.  In  a  quantilDf  of  tome  1)8,069 
yards  (Art.  30,)  there  might,  by  strielly  fol- 
lowing out  the  second  rule,  be  an  error  of 
some  SIX  cubic  yarda  or  sol— A  mighty 
matter  this,  on  which  to  found  a  scientific 
impeachment !  No  doubt  the  rule  called  in 
question  Is  ** mathemaiieally  inaccurate;" 
but  it  ia  manifest,  from  the  manner  in  which 
Mr.  Buhforth  enunciates  it,  that  it  was  a  rule 
intended  only  for  approximative  accuracy,— 
one  which  could  produce  no  error  of  moment 
in  actual  practice,  while  it  possessed  all  the 
advantages  of  simplicity,  brevity,  and  con« 
venience.  To  ''show  the  magnitude"  of 
the  error  which  may  result  from  adherence 
to  this  rule,  Mr.  Baker  gives  us  a  case  (p. 
48,)  where,  according  to  his  calculations,  tiie 
error  may  amount  to  1\  per  cent. ;  but  it  is 
a  case  of  so  extreme  a  character,  that  it  may 
be  safely  pronounced  aa  one  of  impossible 
occurrence.  The  cutting  is  assumed  to  in- 
crease from  2  feet  to  79.6  feet  within  the 
distance  of  4  chains,  without  any  interme- 
diate croee  section  t  Who  ever  before  heard 
of  an  engineer's  calculating  the  contents  of 
a  cutting  of  so  uneven  a  piece  of  ground  with 
such  a  distance  between  his  cross  sections  aa 
this  ?  Accuracy  in  such  caaea  is  only  to  be 
approached  by  very  frequent  sections— one 
at  every  chain,  at  least.  And  supposing 
such  sections  to  be  taken,  Mr.  Bashforth'a 
rule  would  not  give  a  hundredth  part  of  the 
amount  of  error  ascribed  to  it  on  Mr.  Baker's 
absurd  premises. 

Mr.  Baker,  to  be  sure,  sneers  at  "nume- 
rous cross  sections.''  They  are  expensive-* 
they  are  troublesome  (p.  56.)  Perhaps  so ; 
yet,  nevertheless,  they  are  absolutely  neces- 
sary to  proper  calculation.  The  irregulari- 
ties of  the  surface  of  the  ground  is  such,  in 
nearly  every  case,  that  it  ia  only  by  very  fre- 
quent measurements,  that  anything  like  an 
approximation  to  the  truth  can  be  arrived 
at. 

Mr.  Baker  refers  in  the  following  terms 
to  a  letter  from  Mr.  Baahforth,  which  ap- 
peared some  time  ago  in  our  Journal : 

'<  Mr.  Bashforth  says,  <fi  ^ef^ktt  rf  JU« 
method  qf/lauUny  ths  cimtente  from  sectional 
areaa>  in  the  Meehmie»*  Maff€ziaM  for  Sept 
n,  1847,  p.  249- « In  the  caae  of  contract 
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efdmates,  numerous  cross  sections  ought  to 
be  taken ;  and  it  matters  little  whether  we 
start  from  the  intersection  of  the  slopes  or 
the  formation  level/  ** 

This  is  a  wilful  peryersion  of  the  intent 
and  meaning  of  the  letter  refSsrred  to.  It 
was  not  a  letter  **  in  defence  of  his  method 
of  finding  the  contents  from  sectional  areas/' 
which  is  not  onoe  mentioned  in  it,  either 
directly  or  indirectly,  but  a  letter  relating  to 
an  entirely  different  matter.  We  had — 
somewhat  InadTcrtently,  we  confess — ^made 
a  comparison  between  Mr.  Bashforth's  Table 
and  those  of  some  other  authors  in  point 
of  extent :  and  the  purpose  of  Mr.  Bashforth 
in  writing  to  us,  was  to  point  out  that,  since 
he  measured  from  the  intersection  of  the 
slopes,  while  the  other  writers  alluded  to 
(Macneill,  Bidder,  &c.)  measured  from  the 
formation  level,  no  such  comparison  could 
fairly  be  instituted  between  them,  since  it 
was  just  as  easy  to  apply  the  sero  of  the 
scale  to  the  one  part  as  to  the  other.  He 
was  not  called  upon  to  make  any  **  defence" 
of  his  method  of  finding  the  contents  of 
sectional  areas ;  neither  did  he  make  any. 

From  the  manner  in  which  Mr.  Baker  has 
treated  Mr.  Bashforth,  we  may  see  clearly, 
that  when  his  own  glorification  is  to  be  pro- 
moted, he  is  not  a  person  to  stick  at  triflef . 
To  an  inordinate  love  of  appropriation  he 
adds  what  is  in  most  convenient  harmony 
with  it— a  perfect  freedom  from  scruples  of 
every  sort.  (We  mean  this,  of  course,  in  a 
literary  sense  only.)  He  is  just  the  kind  of 
individual,  whose  assertion  that  he  had  done 
this  or  that  years  ago,  would  induce  one  to 
believe  that  there  is  nothing  in  it.  He  Is 
one  who  has  fallen  into  a  habit  of  boasting, 
and  is  by  mere  persistanoe  in  it  as  likely  to 
end  in  deceiving  himself  as  others.  It  is  a 
habit  the  more  vicious  and  reprehensible  that 
Mr.  Baker  is  a  man  of  talents  withal,  and 
brags  with  a  degree  of  plausibility,  exceed- 
ingly apt  to  impose  on  people  who  may  not 
be  aware  of  his  peculiar  idiosyncrasy.  We 
could  quote  some  very  fair  specimens  of 
ability  from  the  work  before  us ;  and  should 
do  so  with  pleasure  were  we  not  withheld  by 
a  discreet  apprehension  of  being  betrayed 
into  commendatioa  of  Mr.  Baker  for  things 


which  Mr.  Baker  may  have  but  borrowed  at 
second-hand  from  others.  We  know  not 
how  far  we  can  trust  him :  and  therefore  do 
not  trust  him  at  alL  He  may  thus  miss  ob- 
tainfaigthe  credit  which  is  really  his  doe; 
but  if  he  does  so,  the  fault  is  his  own. 

DEFECTIVE  GAS-riTTINGS  —  RUTTEK^S 
UNION  SYPHON — JENNINGS*  PATENT 
HERMETIC   COOKS. 

Sir,— I  read  with  much  pleasure  the 
communication  of  Mr.  Rutter  in  your 
list  Number,  on'  the  evils  arising  irom 
want  of  care  and  want  of  skill  in  the 
arrangement  and  execution  of  gas-Jit* 
tings.  What  with  ignorance  on  the  one 
hand,  and  the  injurious  eflfects  of  ex- 
cessive competition  on  the  other,  gas- 
fitting,  as  an  art,  is  at  the  lowest  ebb, 
and  £e  disastrous  accidents  arising  from 
defective  fittings,  which  are  of  almost 
daily  occurrence,  call  loudly  for  a  radical 
reform.  Mr.  Rutter  particularly  alludes 
to,  and  proposes  a  remedy  for,  a  very 
frequent  annoyance  to  which  gas*coa- 
Bumers  are  subjected — the  obstructed  pas- 
sage of  the  ^as-way  by  water  collected  in 
the  bends  of  the  pipe. 

In  the  majority  of  cases,  by  the  exer- 
cise of  a  little  skill  the  pipes  may  be  so 
arranged  that  any  condensed  vapour 
will  run  back  into  the  meter — ^the  source 
from  which  by  far  the  largest  quantity 
is  derived — and  preserve  the  proper 
water-level  therein,  obviating  the  loss 
and  inconvenience  which  result  from 
deficiency  of  water.  It  does  sometimes 
happen  that  this  arrangement  is  not 
feasible,  and  the  next  best  thing  is  then 
to  fix  upon  a  joint  to  which  the  oon- 
densed  vapour  will  be  determined,  and 
thence  removed  when  its  presence  be- 
comes inconveniently  evident 

Mr.  Rutter  proposes  a  umon  syphon^ 
for  the  purpose  of  collecting  and  remov- 
ing the  condensed  vapour;  hat  I  think  a 
little  reflection  will  suffice  to  show  that 
ihis  contrivance  is  by  no  means  well 
adapted  for  the  proposed  object. 

A  verv  good  plan  is  to  give  the  pipe  a 
decided  bend  at  the  lowest  and  most  con- 
venient part,  and  insert  a  stop-cock  or 
screw-plug ;  but  the  last  is  objectionable 
on  account  of  its  liability  to  be  dropped 
and  lost.  As  soon  as  the  flickering  of  the 
lights  shows  the  accumulation  of  water, 
it  is  only  to  open  the  stop-cock  and  per- 
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mit  the  water  to  escape  into  a  convenient 
Tetsel;  when,  without  disturbing  the 
lights,  or  causing  any  unpleasant  smell, 
the  evil  is  remedied.  It  almost  invariably 
happens  that  the  evil  is  unknown  till  the 
lights  are  burning ;  and  if  Mr.  Rutter's 
KJiiOTi  syphon  is  used,  it  would  then  be 
necessarv  to  turn  off  the  gas  at  the  main- 
cock,  and  extinguish  every  light ;  proper 
wrenches  are  then  requisite  for  discon- 
necting union-joints,  and  the  gas  remain- 
ing in  the  pipes  escapes  into  the  premises. 
The  9yphon  being  emptied,  is  replaced, 
and  the  joints  remade,  with  the  risk  of 
being  imperfectly  done :  the  gas  has  then 
to  be  turned  on,  and  the  burners  lit  All 
this  trouble,  delay,  and  inconvenience,  is 
ayoided  by  the  use  of  a  simple  stop-cook  : 
and  the  onlv  objection  raised  to  it  by  Mr 
Butter,  is  the  liability  of  the  plug  of  the 
cock  to  set  fast  when  not  frequenUy 
turned.  This  objection  cannot  possibly 
apply  to  stop-cocks  having  no  plug — 
Ciarter's  for  insUnce.  This  ingenious 
contrivance  has  been  pretty  extensively 
used  in  the  best  gas-ittings,  but  it  is 
now  likely  to  pive  way  under  the  influ- 
ences of  a  still  more  ingenious  rival ! 

Mp.  Josiah  Jennings  has  recently 
patented  an  india-rubber  stop-cock  for 
gas  and  water,  which  promises  to  super- 
sede all  other  forms,  being  free  from 
ever^  one  of  the  defects  to  which  all 
previoQs  cocks  were  more  or  less  liable. 
I  hope  very  shortly  to  be  enabled  to  make 

Cr  readers  acquainted  with  the  pecu- 
ities  of  this  beautiful  invention. 
The  sum  of  this  matter  appears  to  be, 
that  a  (perfect)  stop-cock  is  greatly  pre- 
ferable to  Mr.  Rutter's  union  syphon^ 
connected  as  it  may  be  with  a  vessel  of 
any  capacity  for  collecting  the  condensed 
vapour  for,  if  required,  a  whole  season. 
The  stop-cock  is  the  simplest,  the  safest, 
and  by  far  the  most  convenient  of  the 
two.     I  remain,  Sir,  Yours,  &c,, 

WiLUAH  BadDXLET. 

29,  Alfred-itreet,  Islington, 
/onuary  27,  1848. 

A  HINDOO  OBNIU8. 

A  natiTC  of  Calcutta,  by  hereditary  pro- 
UnaoTL  a  blacksmith,  who  was  employed  for 
■any  years  in  cutting  punches  for  the  press, 
banng  now  little  occupation,  has  adopted 
the  following  ingenious  mode  of  obtaining  a 
lifeUhood :— He  has  manufactured  an  iron 
press  upon  the  model  of  one  of  those  in  use 
here,  and  aet  up  a  printing-office,  at  which 
be  has  commenosd  printmg  for  the  country 
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at  large.    Ls^t  year  he  produced  a  native 
almanack,  of  a  superior  character,  which 
had  a  remarkable  run.     Soon  after  this  he 
began  to  engrsTe  on  lead  pictures  of  the 
gods  and  goddesses  of  the  Hindoo  Pantheon, 
of  which  hundreds  of  thousands  were  struck 
off  on  inferior  paper,  and  obtained  a  ready 
sale.    Some  of  them  were  afterwards  adorned 
by  the  art  of  the  limner,  and,  being  set  in 
firames,  sold  of  coarse  for  a  higher  price. 
Hawkers  were  employed  in  trayersing  the 
country  with  packs  of  these  mythological 
prints,  both  on  account  of  our  Serampore 
printer  and  others  who  found  it  adrantsgeons 
to  imitate  his  example  at  Calcutta.     Hence 
there  are  few  villages  to  be  found  in  a  circle 
of  many  miles  round  the  country  in  which 
the  cottage  of  perhaps  the  poorest  indiTidual 
is  not  supplied  with  the  veritable  effigy  of 
some  one  of  the  popular  gods.    The  supply, 
however,  soon  became  too  great  for  the 
demand,  and  his  competitors  relinquished 
the  trade,  which  has  since  languished,  and 
is  now  confined  to  a  very  limited  extent. 
But  his  ingenuity  was  not  exhausted.    He 
determined  to  print  English  books  for  the 
numerous  youths  of  the  poorer  classes,  who 
are  now  endeaTouring  to  obtain  a  smat- 
tering of  our  tongue,  and  for  whom  even  the 
low-priced  elementary  works  of  the  Calcutta 
School  Book  Society  are  too  Ugh.    Of  these 
works  thousands  of  pirated  copies  have  been 
printed  in  Calcutta  and  disseminated  through 
the  country.    But  the  Individual  we  allude 
to,  finding  English  type  at  second-hand  too 
dear  for  his  purpose,  has  cut  a  set  of  punches 
for  himself,  and  cast  the  types  which  he 
employs  for  this  work.    They  are  entirely 
wanting  in  that  beauty  and  exquisite  accu- 
racy which  characterise  English  types,  but 
to  an  inexperienced  eye  the  difference  between 
them  from  letters  cast  in  Europe  or  America 
would  scarcely  be  apparent ;  and  to  a  native, 
the  inferiority  would  be  altogether  impercep- 
tible.   Thus  furnished  with  his  own  appa- 
ratus of  a  typographical  establishment,  he  is 
enabled  to  produce  works  at  so  cheap  a  rate 
as  completely  to  undersell  the  presses  in 
Calcutta.    The  native  booksellers  in  that 
city — a  rising  i^ace,  though  at  present  of  little 
note— are  happy  to  avail  themselves  of  his 
labours,  and  piu'chase  edition  after  edition 
of  his  dieap  books.    As  soon  as  education 
in  the  vernacular  language  becomes  the  order 
of  the  day,  it  is  by  such  men  and  snch  means 
that  books  will  be  multiplied.     Capital  will 
be  poured  in  upon  the  enterprise ;  the  natives 
who  are  acquainted  both  with  English  and 
Bengalee  will  find  it  to  their  advantage  to 
cater  for  the  press,  and  the  means  of  im- 
provement will  be  placed  within  the  reach  of 
the  middling  and  lower  classes  of  society.— > 
Caletata  Oazette, 
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KBW  BPIBAL  BOLT. 

Mr.  W.  T.  Stdger,  of  the  General  Land- 
office  at  Washington  dtf ,  has  inTented  a 
spiral  bolt,  for  which  he  has  obtaioed  a 
patent,  which  is  likely  to  become  very 
usefnl.  It  consists  of  a  spiral  spike  to  be 
nsed  in  every  description  of  frame  work,  bnt 
more  particularly  in  bnilding  ships  and  other 
marine  strnctnres.  The  inveotion  is  remark- 
able for  simplicity,  and,  in  the  opinion  of 
competent  jndges  highly  important  in  im- 
parting strength  and,  durability  to  such 
objects  as  require  the  use  of  bolts  or  spiket 
in  thor  construction..  These  bolts  are  made 
by  simply  reducing  bars  of  copper  or  iron 
of  a  square,  triangular,  or  any  other  poly- 
gonal, sectbn,  to  a  regular  spiral  form,  by 
tifisting  them,  or  by  any  other  conTcnient 
means,  by  which  the  angles  become  the 
thread  of  a  screw ;  afterwards,  tbey  are  cut 
into  lengths  and  formed  into  bolts  of  Tarious 
sizes,  either  with  or  without  necks  and  heads. 
Where  the  timbers  to  be  secured  lie  in  con- 
tact, they  require  no  bead  at  all.  the  upper 
timber  being  held  down  by  the  spiral  threads. 

The  points  are  made  by  settiiag  down  the 
spiral  with  half-round  swages  to  a  cylinder, 
or  cone ;  and  the  front  edges  of  the  threads 
being  sharpened  by  filing  or  any  other  means, 
become  a  regular  tool  for  making  the  inci- 
sion in  the  wood.  They  are  driven,  like 
other  bolts,  with  a  hammer  or  maul,  after 
boring  a  hole,  and  cut  their  thread  in  the 
hardest  seasoned  live-oak  in  the  most  perfect 
manner,  entering  it  with  a  rotary  motion  ; 
and  have,  when  in  place,  all  the  grip  or  tena- 
city of  screws.  The  expense  of  making 
them,  it  is  estimated,  will  be  no  more  than 
the  common  round  bolts,  for  the  reason  that 
ail  the  fibres  within  the  diameter  of  the  bolt 
are  cut  transversely,  by  which  the  lateral 
pressure  is  avoided,  and,  by  the  operation  of 
making  them,  a  spiral  arrangement  is  given 
to  the  fibres,  imparting  toughness  to  the 
iron,  and  every  inch  of  the  bar  is  tested,  so 
that  the  hidden  flaws,  if  any  exist,  are  de- 
tected and  exposed^  They  are  easily  backed 
out  by  punching  against  their  points,  and  ad- 
mit of  being  protected  from  corrosion  by  the 
application  of  resinous  substances  in  a  fluid 
state,  injected  laterally  into  the  capillary 
tubes  or  grain  of  the  wood. 

These  bolts  have  lately  been  subjected  to 
some  experiments  at  the  Washington  Navy 
Tard,  and  the  results  were  satisfactory.  It 
is  said  that  they  are  adapted  to  the  construc- 
tion of  gun-carriages,  cars,  and  other  wooden 
structures.  Arrangements  have  recently 
been  made  for  giving  them  a  trial  on  a  large 
steamboat  of  1,100  tons  burthen,  now.  being 
built  by  Messrs.  Simpson  &  Co.  of  this 
dty.  The  invention  has  been  approved  of 
by  a  number  of  experienced  and  scientiflc 


men,  among  tiiem  Col.  J.  J.  Abert,  «f  tfaft 
corps  of  Topographical  Engiiwert.— M<». 
tifle  AmerieMt* 

[From  the  account  which  we  gave  In  our 
last  No.  of  Mr.  Melling's  Iron  Twisting 
Machine — more  than  a  year  old — ^it  is  evi- 
dent that  our  American  friends  have  been 
completely  anticipated  in  respect  of  this  verf 
useful  invention.]— Ed.  M,  M» 


JACaUASD  IRON  PLATE    PBRVORATHro 
MAOHINB* 

[The  machine  described  in  the  fbllowmg 
article,  was  made  for  Mr.  Evans,  the  con- 
tractor for  the  iron  bridge  which  is  to  carry 
the  Chester  and  Holyhead  Railway  over  the 
river  Conway.  The  present  description  of 
it  is  extracted  from  a  paper  read  by  Mr. 
Fothergill  to  the  Institution  of  Meehanleal 
Eflgineers  at  their  last  meeting,  and  reported 
in  the  Railway  Chronicle.'] 

The  machine  employed  to  perforate  tha 
plates  for  the  iron  tabular  bridge,  which  is 
to  carrj  the  Chester  and  Holyhead  Railway 
over  the  river  Conway,  is  at  present  adapted 
ot  punch  such  pitches  only  as  that  work  re- 
quires, viz.  3  inches  and  4  inches  from 
centre  to  centre  of  rivet-holes,  with  latitodd 
for  departing  considerably  firool  tiiose 
general  pitches  hi  the  lateral  rows  ot  the 
holes.  This  machine  is  constructed  to  per- 
forate, at  each  stroke,  a  row  of  holes  acron 
a  plate  3  ft.  5  in.  broad ;  but,  by  essployiiig 
a  series  of  card  plates,  (similar  to  the  cards 
used  in  the  Jacquard  loom,)  any  number  of 
punches  may  be  put  out  of  action  at  plea* 
sure  ;  and  by  means  of  a  blank  card  at  the 
end  of  tbe  series,  the  machine  is  put  out  of 
action  at  a  point  where  no  obstacle  is  pre* 
sented  to  the  taking  out  of  the  perforated 
plate  and  puttmg  a  blank  plate  in  its  stead. 
The  operation  of  changing  plates  weighing 
six  or  seven  hundred  weight  each,  is  per- 
formed by  half-a-dozen  men  in  less  tiian 
one  minute ;  and  whilst  one  plate  is  bein|^ 
punched,  these  men  get  another  ready  t^ 
put  into  the  machine.  As  tiiese  maohines 
take  eleven  to  twelve  strokes  per  minnte, 
it  follows  that  (with  a  4-inch  pitch)  a 
12  ft.  plate  may  be  punched  in  less  than 
four  minutes  ;  and  consequently  tlut,  allow- 
ing one  minute  for  changing,  it  may  per- 
forate twelve  such  plates  per  hour.  Many 
of  the  plates  in  the  bridge  are  12  ft.  long^ 
2  ft.  8  in.  broad,  and  f  in.  thick,  and  artf 
punched  for  rivets  1  in.  in  diameter.  As 
there  are  but  few  engineering  concerns  wberd 
such  a  perforating  machine  as  that  at  Con* 
way  could  be  employed  more  than  an  hour 
or  two  per  day,  it  appears  to  me  to  be  rttf 
desirable  that  ironmafters  ihoitld  htr*  Oenr* 
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•Hi  that  they  ■boold  dto  htennaMam  tot 
MnighteBins  aod  bending  plates ;  bj  theee 
■wiBS  die  ironmasten  would  be  enabled  to 
•opply  their  cnstomen  with  plates  in  a  fit 
itate  for  being  riveted  together.  Were  this 
system  bronght  into  practtoei  engineers 
would  torn  their  attention  to  adapt  their 
work  to  the  capabilities  of  the  perforating 
■lacfalne,  and  thvs  great  perfection,  des- 
patch, and  economy  of  oonstmction  woold 
be  the  result.  A  draWing  represented  a 
■ia^ae»  (similar  in  principle  to  that  already 
described,)  adapted  to  perforating  paper  and 
thin  sheet  metal,  such  as  sieves  and  window- 
blinds  are  made  of,  in  w^ch  plain  perfora- 
tions, arranged  in  squares,  may  be  made  by 
a  single  row  of  punches  ;'and  perforations, 
arranged  quincuncially,  may  also  be  made 
by  a  sioglcrow  of  punches,  by  giving  to  the 
plate  a  lateral  alternating  motion;  but  a 
double  row  of  punches,  arranged  interme- 
diately to  each  other,  is  preferable.  Each 
of  these  arrangements  admits  of  a  great 
variety  of  fancy  patterns  by  the  application 
of  the  Jacquard  principle.  A  large  class  of 
patterns  may  be  produced  by  punches  of 
various  forms  and  sixes,  which  shall  be  so 
grouped  together  as  to  give  to  the  work  a 
columnar  effect;  and  the  range  of  this  class 
may  be  extended  by  giving  the  plate  a  cig- 
sag  or  waved  motion,  and  still  further  ex- 
tended by  combining  it  with  the  Jacquard. 
Another  class  of  patterns  may  be  produced 
by  employing  two  distinct  sets  of  punches, 
of  different  ^ze  or  form,  and  with  each  set 
a  Jacquard,  to  bring  punches  of  the  one  or 
Qther  set  into  action  as  required,  and  thus 
be  made  to  produce  representations  of 
ilgnres,  landscapes,  &c.,  at  pleasure.  A 
fkrtiier  variety  of  patterns  might  be  pro- 
duced by  the  introduction  at  intervals  of 
^undies  containing  set  patterns,  such  as 
sprigt,  ffowen,  &c.,  and  perforating  the 
ground  with  smali  pimdies.  Hie  foregoing 
ii  but  a  brief  description  of  the  espabilities 
ei  tiie  Jacquard  perforating  naehine,  whiob 
m  good  luoda  would  be  found  to  be  nearly 
eo^eztensive  with  those  of  the  Jacquard 
loom.  Another  drawing  represented  a 
double-acting  machine  for  shearing  (at  one 
side,)  and  punching  (on  the  other,;  at  the  . 
same  time,  plates  of  iron  f  iarin  thickness 
with  holes  Hin.  in  diameter,  and  to  perform 
both  processes  to  the  extent  of  18  in.  from 
the  edge  of  the  plate. — The  Chairman  said 
it  was  »  machine  represented  as  peculiarly 
idapted  fbr  perforating  plates  used  in  ship 
Ateam-boflert,  girders,  &c.  But,  from  the 
description*  it  appeared  to  him  to  be  a  very 
wseiDd  Machine  for  steam-boilers  generally. 
Seeing  the  great  accuracy  with  which  the 
punch  is  mada^  U  would  be  leather  interest- 
ing to  foltotr  out  the  applicability  of  the 


nadiine.— Mr.  Aid.  IWraton  asked  if  tha 
machine  punched  in  any  other  than  a  straight 
directioa  ?— Mr.  Fothergill  said  it  did»  an4 
it  would  punch  twelve  holes  at  once. — Mr. 
Bejer  thought  it  was  a  very  excellent 
punching- machine,  and  it  might  be  appliedi 
to  a  great  extent,  and  to  all  ordinary-siaed 
boilers. — In  answer  to  questions  by  various 
members,  Mr.  Fothergill  said,  all  the 
punches  asted  upon  the  plate  tt  tiM  nim 
time. 


■XTINCTION  or  FIAXB. 

An  admirable  eontrivanea  for  speedily 
extinguishing  fires  lias  beem  adopted  by  Mr. 
Alex.  Annandale,  at  Us  large  paper-mill  at 
Polton,  near  Sdinburgh.  The  following  is 
an  account  of  tiiia  iogeniooa  apparatus :  — 
The  apparatus  ssay  be  said  to  combine,  m 
itself,  a  complete  fire-brigade,  and  an  ctogtae 
for  the  elevation  of  water.  It  eensisH 
simply  of  two  pumps,  with  capaeious  air. 
vesseb,  one  of  theee  pumpe  being  worked  by 
a  steam-engine,  the  other  by  a  water-wheel. 
These  being  the  niovers  of  the  machinery  el 
the  mill,  are  cooseqnentiy  kept  in  constsafc 
action,  and  therefore  always  reedy  for  tiM 
accident  of  fire.  The  original  object  el  these 
pumps  was  to  raise  water  from  the  river  into 
a  reservoir  for  the  supply  of  the  mUl ;  but, 
by  the  addition  ol  aicosamon  vslve,  tha 
desired  rcsalts  are  effected.  On  the  oriikM 
of  the  pipe  from  the  puMps,  where  it  do* 
livers  its  water  into  the  reservoir,  is  placed 
the  valfe,  i^eh  is  equal  in  area  to  the  pipck 
^It  has  the  ordinary  lever  which  is  genenUljr 
attached  to  the  safety-valve  of  stOM-boikn. 
This  valve  ean  be  loaded  to  any  extent,  by 
moving  the  weight  along  the  lever,  and  cease* 
quentiy  preventing  the  delivery  of  water  into 
tiie  reservoir,  but  under  a  pressure  capable  ol 
raising  tiie  valve,  which  is  regulated  so  that 
it  will  open  before  the  pipes  or  pumps  are 
sul^jected  to  such  a  strain  as  may  endanger 
their  bursting ;  ss  a  natural  result,  theie» 
fore,  this  pressure  is  transmitted  to  tho 
water  in  every  part  ol  the  pipe.  Attaehod 
to  the  pipes  firom  the  punpe  (and  m  i 
Rtuations  aa  may  command  with  esi 
portion  of  t^  werks,)  are  tlse  means  oil 
fixing  a  number  of  ieatiier  hose-pipes^  with 
their  conductor!.  In  one  situation  in  fronl 
of  the  building,  six  of  these  hoee-pipes  can 
be  attached.  By  meidy  lifting  a  woodMk 
cover,  which  b  level  with  Ac  ground,  We 
find  six  nezales,  with  water-tight  eapa  screwed 
upon  them,  whidi  are  removed  to  give  plato 
to  one  or  more  of  the  hose-pipes,  whefr 
wanted.  A  slide-cock  admits  the  water  sfe 
once  to  sll  those  nosles  firom  the  meio* 
pump  pipe.  On  two  ol  these  leather  heoi 
beiog  bmgltt  oMk  tad  findi^oittiiifpiio^ 
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and  the  weight  drawn  along  the  lerer  of  the 
▼alfe  and  the  slide- cock  opened,  an  nn- 
brolcen  jet  of  water  from  each  of  the  nozzles 
is  projected  over  the  highest  part  of  the 
bmlding,  equal  in  intensity,  and  superior  in 
steadiness,  to  that  of  any  two  of  the  best 
fire>engines.  Bat  this  is  not  all ;  at  the 
same  time  the  other  fonr  hose-pipes  can  be 
attached  and  brought  to  act  in  the  same 
manper,  and  with  the  like  efficiency,  and 
the  mill  may  be  thus  speedily  deluged. 
The  whole  operation  does  not  occupy  two 
men  five  minutes.  Had  such  an  apparatus 
been  in  existence  two  years  ago,  the  whole 
of  this  valuable  property,  which  was  then 
burnt  to  the  ground,  might  have  been  sared. 
In  many  places,  adrantage  has  been  taken 
of  the  simple  gravitation  of  water,  as  a  means 
of  extinguishing  fires ;  and  where  a  com- 
petent head  of  water  can  be  obtained,  and 
the  pipes  are  of  fuffident  capacity,  and  laid 
for  that  purpose  alone,  nothing  more  need 
be  desired;  but  this  cannot  always  be 
obtained  but  at  an  immense  expense,  and  in 
some  situations  not  at  all.  The  striking  pecu- 
liarity of  the  Polton  Mill  apparatus  is  its  ap- 
plicability  to  towns  as  well  as  mills ;  for  any 
desired  pressure  may  be  given  to  water  without 
resorting  to  the  expense  of  having  elevated 
reservoirs.  Take,  for  example,  l^e  city  of 
Edinburgh,  which  has  many  sources  of 
water  in  its  neighbourhood  which  might  be 
made  available  for  the  cleansing  of  sewers, 
streets,  closes,  and  for  other  sanitary  pur- 
poses, as  well  as  for  the  extinction  of  fire.- 
An  engine  placed  at  the  Canal  Basin,  and  a 
train  of  pipes  laid  through  the  principal 
streets,  with  the  necessary  means  of  attach* 
ing  leather  hose-pipes,  might  be  used  for 
these  objects.  The  engine  could  be  made 
to  work  a  number  of  pumps,  discharging 
water  iato  one  large  air-vessel, — the  safety- 
valve,  as  it  may  be  termed,  or  a  series  of 
valves,  to  be  placed,  not  at  the  extremity  of 
the  pipe,  but  at  the  pumps,  under  the  con- 
trol of  tiie  engineer.  Supposing  the  whole 
train  of  pipes  to  be  filled,  and  the  pumps 
discharging  a  small  portion  of  their  water 
through  the  safety-valve,  which  may  be 
loaded  to  such  an  extent  as  may  be  equiva- 
lent to  a  head  of  water,  limited  only  by  the 
power  of  the  engine  and  strength  of  the 
material,  it  is  evident  that  such  pressure  and 
such  qoantity  of  water  w  the  pumps  can 
deliver,  will  be  transmitted  through  the 
whole  train  of  pipe,  subject  only  to  the 
deduction  arishig  from  the  friction  along  the 
pipe,  and  that  the  load  on  the  engine  will 
always  be  equal  to  the  load  on  the  valve  and 
the  quantity  of  water  delivered ;  and  this 
need  never  be  more  than  what  is  necessary 
for  the  purpose  in  hand.  To  any  one  at  all 
ooQversant  with  th«  prinoiplfli  of  bydranUos, 


all  this  will  be  evident  To  render  the  whole 
arrangement  complete  for  a  large  city,  might 
not  the  electric  telegraph,  or  some  oonoeited 
signal,  be  intfroduced  to  transmit  intelligenee 
from  any  distant  locality  to  the  engfaneer  at 
the  engine,  when  instantly  the  pumps  could 
be  set  in  motion?  A  somewhat  similar 
system  has  already  been  adopted  at  the  Li- 
verpool Docks,  where  nine  miles  of  pipe  for 
fire-extinotion  alone  have  been  laid.  It  la 
even  projected  to  carry  such  pipes  throogh 
the  whole  streets  of  Liverpool,  with  a  hoae- 
connection  at  every  lamp-post. 

W.  Kt 
Edinburgh,  Jon.  26, 1848. 
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Sir, — The  above  is  a  fleotion  of  att 
improved  ball-cock,  the  conatructioii  of 
which  will  be  understood  without  anj 
letters  of  reference.  A  copper  ball  has 
a  cylinder  (stopped  up  at  the  inner  end) 
soldered  into  it;  the  feed-pipe  is  bent, 
and  inserted  into  tbe  cylinder,  so  that  the 
ball  may  move  freely  up  or  down  :  tbe 
lower  end  of  the  feed-pipe  has  a  project- 
ing edge  and  rim,  which  is  ground  so  as 
to  fit  the  bottom  of  the  cylinder,  like  the 
safety-valve  of  a  ateam-engine ;  at  the 
open  mouth  of  the  cylinder  two  small 
pins  are  fixed,  so  that  these  catch  on  the 
rim  at  the  bottom  of  the  feed-uipe,  and 
prevent  the  ball  from  falling  on.  When 
tbe  cistern  is  empty,  the  balifaUs,  and  so 
the  bottom  of  the  cylinder  is  separated 
from  the  feed-pipe,  and  the  water  fills 
the  said  cylinder  and  runs  over  into  the 
cistern.  When  tbe  water  rises,  it  presses 
up  the  ball,  and  allows  no  more  water  to 
enter. 

I  am,  Sir,  yoorsy  &c., 

M.  TiDD. 
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IWaUiaiBS  AND-  ANBWBR8  TO   INQUlRIBS. 

Aeeordiatu.—"  Hoir  are  the  brast  and  steel  em- 
ployed for  the  tongue -notes  of  accordions 
hudenedr— &.  O. 

Tto.— "Experimentalist."  There  are  three  sorts 
of  tin,  1,  block  tin,  so  called  from  iu  being  cast 
in  the  form  of  blocks ;  2,  bar  tin  which  is  formed 
by  running  the  tin  into  grooves  in  tables  of  gra- 
nite; and  Zt  grain  tin,  which  is  formed  by  melting 
together  in  an  iron  vessel  the  better  portions  of 
the  other  two  sorts.  The  third  Is  by  far  the  best, 
and  is,  fhnn  its  superior  purity,  ordinarily  used 


by  dyen  as  a  mordant. 
Bmr  Iron.-^*'  Is  there  i 


I  any  establishment  in  which 

bar  iron  is  or  can  be  manfactured  tapering,  say 
from  9  ins.  to  8  Ins.  in  width,  and  tnm  1  In.  to 
one-eighth  of  an  inch  in  thlekness,  and  of  any 
length,  say  firom  80  to  50  feet,  one  edge  being 
straight  from  end  to  end  ?  If  this  cannot  be  done, 
can  seyeral  bars  be  welded  one  on  the  end  of  the 
other,  and  hammered  out  to  the  length,  width, 
and  Uiiekness  abovenamed ;  and  if  so,  will  the 
iron  be  as  strong  at  the  welds  as  elsewhere,  and 
at  what  price  per  ton  can  iron  be  so  prepared  ?— 

ThsJacptard  Loom,—'"  B.  K."  Consult  the  volume 

I  ofthe  "Cabinet  Cyelopcedia,''on  Silk  Manulkcture. 
It  may  be  purchased  separately  for  6d. 

TheEt^iut  of  <A«  ><"e««  ^.— "A  Constant  Sub- 
scriber," (Reading.)  These  engines  are  of  the 
annular  description,  and  were  patented  by  Messrs. 
Maudslay  and  Co.  Crlckmer*s  oblique  cylinder 
engine  is  also  the  subject  of  a  patent. 

AhandonwMia  o/PatmU.—"U  A.  B.  takes  out  a 
patent  in  18S7,  and  neither  he  nor  his  agents 
carry  it  into  operation,  is  it  considered  aban- 
doned 1  And  may  any  one,  or  the  public  gene- 
rally, use  it?  Al/ndJoHet,  Jan.  31,  1848."— In 
this  country  no  length  of  non-usage  will  nullify 
a  patent :  it  continues  in  force  for  the  whole  term 
of  fourteen  yean,  whether  carried  into  operation 
or  not.  Abroad,  the  case  is  otherwise :  a  patented 
invention,  if  not  worked  within  certain  given 
periods,  is  held  to  be  abandoned. 

OuUa  Pcrete.— "Inventor."  All  the  leading  pa- 
tents relating  to  the  manufacture  of  this  new 
Bubatance  have  been  published  in  this  Journal. 
See  Not.  1180, 1181,  1182, 1183,  1185,  1200,  1232, 
12S5,  1253.  It  maybe  dissolved  either  In  naphtha 
or  fatanlphuret  of  carbon.  The  latter  is  the  better 
solvent,  but  objectionable  on  account  of  its  ex- 
eeedlngly  offensive  smell.  . 
» 

MOTXS  AKD  KOTICS8. 

MouuMunt  to  Ntwtom.-'An  obelUk,  64  feet  high, 
has  been  erected  as  a  monument  to  Newton  by  the 
Sev.  Charles  Tumor,  in  the  Park  of  Stoke  Roch- 
focd,  Unoolnshlie,— the  residence  of  his  nephew, 
Chiistoplier  Tumor,  Esq.  Newton,  when  a  child, 
went  to  a  little  day-school  at  Stoke,— which  gives 
propriety  to  the  site.  The  inscription  is  as  follows : 
'*  In  memory  of  Sir  Isaac  Newton,  who  was  bora  at 
Woolstborpe,an  adlolnlng  hamlet,  and  received  the 
first  rudiments  of  his  education  in  the  parish  of 
Stoke.  This  obelisk  was  erected  by  Charles  Tur- 
ner, M.A'.,  F.R.S.,  Prebendary  of  Lincoln,  a.d., 
aKBCccxxvii.  May  the  inhabitants  of  the  sur- 
rounding district  recollect  with  pride  that  so  great 
a  philosopher  drew  his  first  breath  in  the  immediate 
nelgfabonrhood  of  this  spot ;  and  may  such  feelings 
long  be  perpetuated  by  this  monument,  which  re- 
cords the  veneration  of  posterity  for  the  memory  of 
that Ulustrions man r  ..,  ^,    ,     , 

Monument  to  Franklin.-^  A  splendid  block  of 
granite  has  been  erected  on  the  spot  where  Ben- 
lamitt  Franklin  was  born,  in  Milk-street,  Boston. 
On  it.  in  enduring  letters,  is  the  following  simple 
inscription:  "  The  birth-place  of  Franklin/' 

Introdnelion  ofSUaminio  AustHa.—iAT.Q.  Sheo- 
herd,  C.E.,  informs  us  that  a  notice  on  this  sub- 
ject "  ftom  a  correspondent,"  which  we  published 
in  QUI  last  Number,   appeared  In  the  Mining 


Journol  of  October  30,  1847,  p.  4 19,  to  which  pe- 
riodical it  was  fbmished  by  him. 

Dr.  Ure  and  Josoph  Loneatter.—l  was  exceed- 
ingly pleased  with  an  anecdote  related  to  me  by  a 
young  friend,  John  Livingston,  an  engineer  with 
whom  I  had  formed  an  acquaintance.  He  said  that 
Mr.  Percival,  brother  of  Robert,  who  was  shot  in 
the  lobby  of  the  House  of  Commons,  and  Joseph 
Lancaster,  the  founder  of  the  Lancasterian  system 
of  teaching,  came  to  Glasgow,  to  introduce  thesysten 
there}  they  attended  the  Mechanics  Institute,  and 
heard  Dr.  iJre  lecture  on  Chemistry  to  a  well-filled 
house  of  working  men  in  their  working  clothes. 
Ure  it  seems  dealt  somewhat  in  the  abstract  that 
evening,  and  after  the  lectiue  was  over,  Percival 
went  up  to  him'and  said,  '*  Dr.  Ure,  did  these  men 
understand  the  one  half  of  what  you  said  f"  Ure 
was  somewhat  nettled  for  the  honour  of  his  country, 
and  very  pompourfy  answered:  *'  Why  Mr.  Percival, 
these  men  not  only  understond  all  that  I  said,  but 
I  can  pick  out  two  hundred  of  them  that  can  lecturo 
as  ably  upon  the  same  subject  as  I  can."  "  Oh, 
then,"  said  Lancaster,  "we  are  on  a  wildgoose 
chase,  we  are  like  coming  to  Glasgow  from  London 
with  Glasgow  coal."— iiawricaa  TraoelUr^Sden- 
ti/e  American. 

Railroad  Sprinkler.'^  Onttie  Stonington  Rail- 
road they  carry  a  '*  Sprinkler,"  for  the  purpose  of 
watering  the  track  and  road  bed  ;  thereby  diminish- 
ing the  iriction  of  the  cars  upon  the  track,  prevent- 
ing the  boxes  and  journals  from  being  heated,  by 
keeping  away  the  dust,  preserving  the  paint  and 
varnish  by  not  having  to  clean  the  cars  so  often, 
relieving  the  passengers  from  great  annoyance,  and 
taking  from  the  brake-men  a  large  share  of  their 
labour  at  the  through  stations.  This  improvement 
has  been  fully  tested  for  the  past  two  months  upon 
the  road,  and  found  to  be  popular  with  travellers. 
It  requires  about  two  thousand  gallons  for  the 
Stonington  road,  (forty-seven  and  a  half  miles). 
The  machine  is  attached  to  the  train  behind  the 
usual  water-Uuk,  and  is  under  the  control  of  the 
engine-man  by  a  rope  attached  to  a  valve  which  he 
shuts  and  opens  at  pleasure.  When  it  is  in  opera- 
tion not  a  particle  of  diist  appears  inside  or  outside 
of  the  cars.  In  warm  and  dry  weather  the  car  win- 
dows can  be  left  open  without  objection.  This  is  a 
useful  invention  where  there  are  tracks  running 
through  sandy  districts.— i*r(w<dejic«Jof«fiia/. 

Aemoval  of  a  Hou$e.—A  brick  building  at  the 
corner  of  Treniont  and  Broomfleld-streets,  Boston, 
was  moved  lately  11  or  12  feet,  including  the  cellar 
walls  upon  a  temporary  railway,  by  means  of  jack 
screws  The  building  was  estimated  to  be  500  tons 
in  weight,  but  scarcely  ajar  was  felt  in  the  process 
of  moviog— not  so  much  as  the  rolling  of  a  barrel  of 
flour  upon  the  floor;  and  the  contents  of  the  gro- 
cery store,  for  which  it  was  used,  were  not  removed, 
but  the  ordinary  business  continued  all  the  while 
without  intenuption.  This  is  the  first  feat  of  the 
kind  ever  accomplished,  and,  as  may  readily  be 
imasined,  was  a  work  of  much  difficulty.  The 
process,  as  described  in  the  Whig,  was  to  first  dig 
the  new  cellar,  and  lay  a  foundation  wall  to  corre- 
spond with  the  old  one.  Upon  this  wall  two  iron 
bars  were  affixed,  several  iuches  apsrt,  over  which 
the  building  was  to  move  on  smaU  Iron  rollers. 
Underneath  the  old  waU  a  similar  preparation  was 
nuuie  The  difficulty  of  moving  was  made  greater 
bv  the  unevenness  of  the  stones  composing  the 
wall  many  of  which  were  taken  out,  and  their  ph&ces 
substituted  with  others  of  a  smooth  surface.  Six 
screws  were  used  in  the  operation,  which  was  done 
under  the  direction  of  James  Brown,  of  Providence, 
Boston,  R.  l.^Boslon  Journal, 

Tubular  Kailwag.—A  propoBition  has  been  started 
in  PhUadelphla,  to  have  a  large  iron  tube,  three 
feet  in  diameter,  to  extend  from  Port  Carbon  to 
Philadelphia,  a  distance  of  90  mUcs,  to  convey  coal 
from  the  mines  at  Port  Carbon  to  Philadelpliia, 
The  expense  is  estimated  at  about  fourteen  mil- 
lions  of  dollars,  and  there  is  sufficient  descent  to 
make  it  practicable. 
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PrmthtoHon  •/  JITJ/A.— Ifr>  Tstel,  An  extoMire  Ite  which  it  ii  well  «d«pied.  The  prooMi  hae  bees 
corn-feetor,  has  preaented  to  Mr.  W.  F.  Wratislew,  patented,  and  not  only  may  a  rich  sweet  milk  be 
«f  Angby,  a  oan  of  milk  oapable  of  belaer  kept  in  a  constantly  had,  but  alto  rich  cream,  convertible 
good  and  fteth  state  for  an  indefinite  length  of  time,  into  butter  in  a  very  short  time.— Birmingham  Ga- 
by means  of  a  chemical  procees  which  it  unde^foea  xette. 

en  being  taken  from  the  cow.    It  was  manufae>        ji»<t^iil/y  o/ft#^ rcA.— Mr.  Layard  has  dlscoTflred 

turedatFozall,  near  Stafford,  on  the  estate  of  Earl  in  the  ruins  of  Nineveh  posiUve   proofk  of  the 

Talbot;  and  it  is  said  that  themUk  of  seven  hundred  use  of  the  arch.    One  small  chamber  is  perfectly 

eows  is  daily  aeted  upon  bv  this  novel  invention,  vaulted  with  unbumt  bricks,— the  diameter  ofihe 

w«ueh  must,  in  oourse  of  time,  be  a  valuable  ac-  arch  being  13  or  14  fbct,  and  the  form  semlcirea- 

^isltion  in  the  victualling  department  of  the  navy,  lar. 

WBBKLT  I.I6T  OF  NBW  BKGLISB    FATBMT8. 

J'ohn  CoUlns,  of  Leominster,  Hereford,  architect.  William  Henry  Barlow,  of  Derby,  civil  engiaeer, 

for  certain  improvements   in    furnaces,   stoves,  for  improvements  in  the  manuCscture  of  raUway 

grates,  and  fireplaces,  and  in  kilns  and  other  ap-  keys.    January  27  {  six  months, 
parattts  for  preparing  vegetable  and  other   sub-  William  Russell,  of  Lydbrook,  Gloucester,  iron 

stances,  and  the  generation  and  application  of  heat.  master,  for  an  improvement  in  the  preparatioa  of 

January  27 ;  six  months.  such  bar  iron  as  is  used  in  the  maoufaeture  of  eer- 

Thomas  Robinson,  of  Coventry,  ribbon  menu-  tain  kinds  of  rod  iron.    January  29 ;  six  months: 
flMsturer,  for  improvements  in  looms  for  weaving  Alfred  Vincent  Newton,  of  Chancery-lane,  me- 

ribbons    and    other    fiabrics.      January   27 ;    six  ehaaieal  draughtsman,  for  improved  machinery  for 

months.  manufacturing  shot  and  other  solid  balls.    (Boing 

WilUam   Watson    Pattinion,   of  Felling,   near  » oommunioation.)    January  31 ;  six  months. 
Gateshead,  Durham,  chemical  maaufacturer,  for  James   Blaekwell,   of  Winsford,  Chester,   sa't 

Improvements  in  the  manufacture  of  Soda.    Janu-  proprietor,  for  certain  improvemenU  in  evaporating 

sry  27;  six  months.  ftunaces.    February  2 ;  six  months. 


WBBKLT  LIST  OF  DB8ION8  FOB  AKTICLB8   OF   VTILITT    BEaTBTBBBD. 

date  of  No.  in 
Regtstra-the  Re- 
tion.      gister.      Proprietors' Kamei.  Addresses.  Subjects  of  Designs. 

Jan.  27      1831      William  Groves,  of  the 
firm  of    Rich.   Groves 

and  Sons  Sheffield,  tool-makers m...  Moveable  double-handled  file. 

„      1S32      Thomas  Edwards Cambridge «....^.......  Railway-aigoal. 

28      1333      Richard  Restell 35,  High-street,  Croydon,  watch- 
maker  ,. ^ Fruit  and  seed  protector. 

„      1834     Charles  Bentley  Bing- 

ley Great  Marlborough-street „  A  new  design  for  the  elia]»e« 

oonflguration  of  an  over- 
coat, called  the  Redingoie. 

„      1335     Charles  Thomas  Green.  Woolwich A  new  design  for  the  shape  or 

configuration  of  an  Inatru- 
ment  to  be  applied  to  llie 
chimney  or  rannel  of  a 
eteam-boat,  in  order  to  re- 
tain the  upper  part  secure 
in  the  event  of  the  ordinary 
hinges  giving  way. 

£9      1330     8.  Mordan  and  Co City-ioad,  London Combined  letter  and  stamping 

press. 

„      1SS7     6.  Mordan  and  Co ^  City-road,  London Label-damper. 

81      1838     Chauocey  Jerome,  Jun.  Liverpool Improved  portable   domeatle 

cooking-itove. 
Feb.    1      1339     John  Mortimer.  .M Aberdeen Mortice  and  tenon-cutting  ma- 
chine. 

S      1340      Andrew  M'Laren 20,  Steel-yard,  Upper  Thames* 

street,    iron    merchant    and 

founder Improved  fanite-ptalon    t&d 

spindle. 

.,      1341      Dent,  Alcroft,  and  C0..4  Wood-streeti  Cheapside....... Elasticated  tongue-piece   fbr 

stocks,  ties,  aud  other  arti- 
cles for  the  neck. 


500  DecTMft  of  Heat  by  Watei'^ 

Tfxssas.  BROWN  and  CO.,  having  completed  their  improvements  of  their  PATENT  MEtAIXIC 
•«U-  CELLULAR  PLATES,  which  now  present  the  only  mode  of  applying  to  metallic  surfaces  heat  of  an 
uniform  ttmperatura  up  to  SOO  degrees  with  safety  and  great  economy,  and  which  offers  peculiar  advant- 
ages for  drying  surfaces,  heated  cylinders,  ovens,  kilns,  boilers,  evaporating  pans,  roasting  machiuea,  and 
various  other  purposes  too  numerous  to  Insert  in  an  advertisement.  May  be  seen  in  full  operation  e-very 
Monday  and  Friday,  from  12  to  8  o'clock,  at  theix  fiictory,  148,  Great  Suffolk-street,  Borough. 
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To  Bnsiiieeni  and  Boiler-Makers. 


r  A?.W£LDE0  IRON  TUBES,  FOR  MARINB  AND  LOCOMOTIVE  STEAM-BOlLftRS.  Tube* 
"  for  Steam,  Gas,  and  other  purposes ;— all  aorta  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tnhe  Company,  42,  Cambridge-street,  Birmingham,  and  Smethwick,  Staffbrdahire,  manoflmMM  Bciler 
and  Gas  Tubes,  under  an  exclasive  License  from  Mr.  B.  Prosser,  the  Patentee. 

Then  Tufaei  are  very  extensively  used  in  the  Boilers  of  Marine  and  Looomotive  Sttam  Baflnes 
ia  England  and  on  the  Continent;— are  stronger,  Lighter,  Cheaper,  and  more  Durable  than  Bc»8s  or 
Go^er  Tubes,  and  warcaoted  not  to  open  in  the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works— Smethwiok,  Stafibrdshire. 

LONDON   WAR£UOUS£~No.  68,  UPPER  THAMES-STREET. 


Gutta  Percha  Compaay^  Patentees, 


^  October  1,  IW7. 

tpHE  GUTTA  PERCHA  COMPANY,  in  request- 
-'  ing  the  attention  of  the  Public  to  the  accompa- 
nying Testimonials,  have  great  pleasure  In  stating 
that  the  steadily  increasing  demand  for  the  Pa- 
rarr  Gutta  Ps&cha  Dkivxko  Bauds  Jostifiea 
the  utmost  confidence  that  they  are  fully  approved. 
Their  durability  and  strength,  permanent  con- 
tractility and  uni&rmity  of  substance—their  insus- 
oeptlbinty  of  injury  from  contact  with  Oils,  Grease, 
Aelds,  Alkalies,  or  Water,  and  the  facility  with 
which  the  aingle  joint  required  can  be  made  in 
Bands  of  an  indefinite  length,  render  them  superior 
for  almoat  all  working  purposes,  and  decidedly  eco- 
nomical. 

Galoshes,  Tubing  of  all  sices.  Bougies,  Catheters, 
andother  SURGICAL  INSTRUMENTS ;  MOULD- 
INGS FOR  PICTURE-FRAMES  and  other  deco- 
ntive  purposes  ;  WHIPS  and  THONGS, TENNIS, 
«OLP.  and  CRICKET  BALLS,  are  in  a  forward 
■Ute  of  manufluture,  and  will  be  vexy  shortly  ready 
for  sale. 

All  orders  forwarded  to  the  Cokpant's  Wokks, 
WHARF-BOAS,  CiTT-aoAD,  wUl  receivo  inmiediate 
attention. 

Hasllngden,  September  4, 1847. 
Dear  Sir,— >We  have  now  been  using  the  Gutta 
Percha  Straps  for  the  last  eight  months,  and  have 
^reat  pleasure  in  saying  they  have  answered  our 
,most  sanguine  expectations ;  and  we  may  add,  that 
aome  of  our  machines  which  required  a  12-inch  lea- 
ther strap,  and  which  almost  daily  required  to  be 
repaired,  we  have  been  turning  the  same  with  the 
"Otxtta  Penha  Straps  10  inohee  (mly  for  the  above- 
named  period,  and  now  find  them  as  good  as  the 
day  they  were  first  applied. 

We  remain,  yours  respectftilly, 

W.  ft  R.  TURNER. 
To  8.  Statham,  Esq.,  Gutta  Percha  Company. 

Atlas  Works,  Mancheeter,  Sept.  1,  1847. 
Sir,— In  reply  to  your  inquiry  as  to  the  result  of 
our  experience  with  the  Giitta  Percha  Straps,  we 
•  have  great  pleasure  in  stating  that  the  advantages 
Ihey  possess  are  so  very  manifest  as  to  induce  us  to 
Iqiply  them  in  almost  every  Instance  where  new 
straps  are  required.— We  are,  Sir,  very  respectfully, 
SHARP,  BROTHERS. 
Samuel  Statham,  Esq.,  Gutta  Percha  Company. 
Bridgewater  Foundry,  Patricroft,  near 
Manchester,  Sept.  3,  1847. 
Sir, — In  reply  to  your  inquiry  respecting  now  wo 
like  your  Gutta  Percha  Machine  Straps  or  Driving 
Belts,  although  we  have  not  had  quite  so  much 
experience  in  the  above-named  use  ol  Gutta  Percha 
as  we  hope  to  have,  so  far  as  we  have  employed  it, 
It  has  given  us  general  satisfaction.    The  beauti- 
taUy  straight  and  regular  manner  in  which  it  runs 
on  the  pulleys,  especially  on  our  cone  or  speed  i«ul- 
Icys,  is  a  strong  reeommendatlon  in  its  favour ;  and 
although  we  an  Inclined  to  think  it  does  not  take 
S9.  Ikst  a  grip  on  die  pulley  as  leather,  yet  these  is 
ample  hold  for  all  general  purposes.    We  shall  con- 


ff^harf-roadf  City-road,  London, 

tinve  to  use  It  and  to  give  It  oox  beat  attention,  so 
aa  to  learn  how  to  employ  to  best  advantage  the 
many  excellent  qualities  It  possesses  over  the  ordi- 
nary leather  belts. 

NA8MYTH,  GASKELL,  fr  00. 

8.  Statham,  Esq.,  Gutta  Percha  Woiics,  London. 
Manchester,  18th  June,  1847. 

Dear  Sir, — We  b^  to  inform  you  that  we  haf« 
now  had  the  patent  Gutta  Percha  Bands  or  Straps 
in  use  for  more  than  six  months.  For  tube  ft-amea 
we  consider  them  very  much  superior  to  anything 
we  have  tried  before.  They  aJso  do  very  well  as 
open  straps  for  mules,  throstles,  looms,  fte. 
We  are.  Sir,  yours  respectfully, 

THOS.  DODCSHON  &  NEPHEWS. 

Mr.  Samuel  Statham,  Gutta  Percha  Company. 
Wellington  Mills,  Stockport,  4th  September,  1847. 

Gentlemen,— We  have  much  pleasure  in  bearing 
our  testimony  to  the  valuable  qualities  of  the  GutU 
Percha  for  driving  bands.  Wo  have  found  it  answer 
exceedingly  well  In  most  cases  where  we  have  tried 
it,  and  we  think  it  has  only  to  be  made  known  to 
ensure  its  very  general  use. 

We  are^  Gentlemen,  3fours  obediently, 

HOLE,  LINGARD,  &  CRUTTENDBN. 

To  the  Gutta  Percha  Company,  City-road,  London. 
Tottington  Hall,  near  Bury,  Lancashire, 
September  3, 1847. 

Dear  Sir,— Your  letter  of  the  81st  August  Is  to 
hand,  and  in  answer  respecting  the  use  of  your 
Gutta  Percha  Bands,  1  cannot  give  you  a  better 
proof  of  our  approval  of  them  in  preference  to  lea- 
ther straps,  than  having  given  an  order  for  another 
to  your  partner,  yesterdav,  to  be  is  readiness  in  case 
of  accident.  They  are  decidedly  preferable  to  the 
old  straps ;  and  we  can  recommend  them  with  the 
greatest  confidence  to  any  person  for  Driving  Straps. 
For  HALL  &  GORTON,  THOMAS  GORTON. 

S.  Statham,  Esq.,  Gutta  Percha  Company. 

Brewery,  16th  September,  1847. 

Gentlemen,~We  have  much  pleasure  in  repeat- 
ing our  testimony  to  the  very  great  improvement 
efi»cted  by  the  use  of  Machinery  Bands  made  of 
your  material  Instead  of  leather :  the  stoppage  of 
parts  of  our  works,  through  the  fkiling  of  tbe  lea- 
ther straps,  used  to  be  of  daily  oecuTRsnee,  causing 
great  inconvenience  and  expense.  With  this  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advantage  of  using 
your  material  is  surprising,  as  regards  economy  and 
saving  of  trouble.  We  confidently  recommeud  it 
to  machinists  and  factories  for  general  adoption. 
TRUMAN,  HANBURY,  BUXTON,  &  CO. 

To  the  Gutta  Percha  Company. 

Patent  Gutta  Percha  Soles  for 
Boots  and  Shoes. 

The  capabiUties  of  the  GUTTA  PERCHA  SOLES 
FOR  BOOTS  AND  SHOES  having  been  eiten- 
.aively  and  satis&ctorlly  tested,  we  can  unhesitat- 
ingly recommend  the  material  prepared  for  the  pur- 
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nost.  itt  merit  havioff  been  aokjiowledged  by  all 
who  have  worn  it.  Indeed,  experience  has  proved 
that  GutU  Percha  Soles  wear  twice  as  long  as  lea- 
ther, with  great  additional  personal  comfort,  and 
they  remain  perfectly  impervious  to  wet  until  quite 

^^™  23,  Southampton-row,  Ist  Sept..  1847. 

Gantlemen,— I  write  to  thank  you  for  allowing 
Tne^^Vthi  new  PATENT  GIJTTA  PERChI 
SOLES.  I  felt  annoyed  at  not  being  allowed  to  use 
them  from  the  time  I  had  first  worn  them,  namely, 
(torn  last  October,  but  am  not  sorry  now,  because  I 
^n  sneak  confidently  of  their  advantages  over  lea- 
der eS«.  I  made  the  first  nair  last  October,  and 
wore  them  eight  months  before  I  wore  the  soles 
throu£h.  1  had  them  heeled  six  Umcs,  and  one 
pair  of  extra  fronts  I  put  to  the  same  solw.  /  onlif 
Upt  tk€  ompair  in  wear  to  see  how  hng  tUg  would 
iZi  I  will  never  wear  another  leather  sole  so  long 
Ml  can  get  GUTTA  PEHCHA  SOLES,  and  I  walk 
ftom  12  to  20  miles  a  day. 
™  C.  WRIGHT,  Boot  and  Shoe-maker. 

To  the  Gutta  Percha  Company. 

9,  Gloucester  Row,  Hoxton,5th  July,  1847. 

Sir  —I  beg  to  thank  you  for  the  booU  with 
QUT^A  PERCHA  SOLES  which  I  had  from  you 
on  the  first  of  the  year.  I  have  had  them  in  con- 
stant use  for  nearly  five  months,  the  greater  portion 
of  that  time  being  the  most  inclement  period  of  the 
vear:  and  firom  my  occupation  as  a  general  post 
letter-carrier,  you  may  be  sure  that  they  have  Jad 
more  than  a  common  fair  trial,  and  the  Gutta  Per- 
cha seems  now  as  firm  and  as  little  worn  as  on  the 
first  day.     W.  HUTTON,  G.  P.  O.  Letter  Camer, 

To  E.  GranviUe,  Esq.,  GutU  Percha  Works 

28,  St.  John-street,  August  25th,  1847. 

Gentlemen,— It  gives  me  great  pleasure  to  ac- 
Quaint  you  that  the  Gutta  Percha  Soles  I  had  from- 
vour  Works  have  answered  the  purpose  admirably, 
as  I  can  fully  testify,  having  had  them  in  wear  six 
months,  during  the  winter,  in  Smithfield-market, 
and  have  not  been  subjected  to  the  annoyance  of 
wet  feet,  as  is  often  the  case  with  leather  soles,  and, 
in  my  opinion,  they  wear  three  ttoes  ^^^^^^ 

To  the  Secretary  of  the  Gutta  Percha  Company, 

I  have  worn  the  Gutta  Percha  Soles  for 
nearly  a  year,  with  much  satisfcction  and  comfort : 
in  wet  and  cold  weather  they  keep  the  feet  perfectly 
dry  and  warm— arc  pleasant  to  wear,  and  I  have 
found  tbem  more  durable  than  leather. 

To  the  Gutta  Percha  Company. 
N  B.— The  above  Solos,  wMch  are  not  worn  out, 
may  be  seen  at  the  Gutta  Percha  Company^  works. 
'  No.  3,  Union  place,  New-road. 


master  or  mistret »  of  his  or  her  own  ewe.  They 
tell  home  truths,  and  detail  facts  that  may  astound, 
but  which  are  worthy  of  recognition,  and  they  fax- 
thermore  unmystify  the  laws  of  life,  health,  and 
happiness;  that  how  to  live  happily  and  content- 
edly, is  rendered  clear  and  open  to  the  humblest 
intelligence.  To  be  had  of  Sherwood,  28,  Pater- 
noste^row;  Carvalho,  147.  Fleet-atreet;  Mann,  39, 
Comhill;  Nelson,  457,  West  Strand,  and  aU  book- 
sellers ;  or  direct  from  the  Author,  10,  Argyll-place, 
Regent  street ;  who  can  be  personally  conferred 
with  daUy  ttU  four,  and  in  the  evening  tUl  nine. 


Wliat  to  Eat.  Drink,  and 
Avoid. 

Sound  digestion  I  What  a  boon;  but  what  a 
larity !  All  the  wealth  In  the  world  cannot  buy  it, 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
nights  1— How  refreshing  is  a  good  night's  rest,  and 
how  few  obtain.it !  How  fearful  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves  I  Physic  li 
one  evil  to  cure  another ;  but  caution  keeps  ofl^more 
fire  than  water  quenches.  Reader,  If  you  value  the 
desiderata  of  good  health  in  the  day,  and  tranquil 
renose  at  nights,  together  with  mental  serenity  at 
all  times,  or  should  lack  firmness  of  nerve  or  pur- 
pose, or  suffer  firom  the  sorrows  of  an  afflicted  body 
seek  how  to  obtain  the  former,  and  remove  the 
lattery  in  DR.  CULVERWELL'S  Httle  Mcmolra, 
calledf  "HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DRINK,  and  AVOID;"  and  its  Companion— 
"  HOW  to  be  HAPPY  "  (the  price  Is  but  Is.  each, 
if  by  post.  Is.  6d.  in  stamps.)  They  recommend  no 
nostrum,  pUl,  or  balm,  but  render  every  poMMSor 


Just  Published,  Price  Five  Shillings, 

MICROSCOPIC    OBJECTS,   ANIMAL, 
VEOETABLB,  and  MINERAL. 

COHTXMTS: 

Catalogue  of  1,932  Microscopic  Objects.  * 

Recent  ImpcovemeoU  in  Mierosoopea. 
Observations  on  the  Catalogue  of  Micioscopie 

Objects.  t 

Test  Objects. 

Animals  and  PlanU  exhibiting.CirculaUon.      . 
Microscopic  ObJeeU  by  Polarised  Light. 
Preparing  and  Mounting  Microscopic  Ol^ects^ . 
Microscopic  Fragments.  . 
Achromatic  Microscopes.  i 

The  Megaloscope  (a  new  Optical  Instrument). 
London :  Whittaker  and  Co.,  Ave  Maria-lane. . 

♦  — 
CONTENTS  OF  THIS  NUMBBR. 
Description  of  an  Improved   Tell-tale.     By 

Benjamin  Biram,  Esq.— (wifA  en$ra9in9»),^  121 
On  the  Construction  and  Ventilation  of  Sewers. 
By  William  Dredge,  Esq.,  C.E.— (loii*  «h 

gravingt) - !*♦ 

On  Rifies.    By  Mr.  William  Greener  ^  127 

Geometry  of  the  Line  and  Plane.   By  Professor 

Davice— (conttnwerf) - - -  *** 

Mr.  Adcock's  Spray  and  Wheel  Pump  and  the 

MechanM,Uagazine   «. ^ —  IM 

Greek  Fire  —'-  >•' 

Ball's  Portable  Suspending  and  Revolving  Oven 

—{with  engravings) ^ -»>  l«t 

Baker's  •'  RaUway  Engineering"— (Review)  ...  ISS 
Defective   Gas  Fittings— Rutter's  Union  Sy- 
phon—Jennings' Patent  Hermetic  Cocks.  By 

Mr.  Baddeley »*— -•-  1** 

A  Hindoo  Genius  - IW 

Steiger's  Spiral  Bolt  ...,^ .««•  IW 

Jaoquard  Iron  Plate  Perforating  Machine  ......  ISS 

Annandale's  Plan  of  Extinguishing  Fires 139 

Improved  Ball  Cock.    By  Mr.  M.  Tidd-(irll* 

engraving),,, .....m.  ....*■«»  140 

Inquiries  and  Answers  to  Inquiries.— Accor- 
dions —  Tin— Bar  Iron  —  Abandonment  of 

Patents— The  Gutta  Percha  Patents,  &c Ill 

Notes  and  Notices.— Monuments  to  Newton  and 
Franklin— Dr.  Ure  and  Joseph  Lancaster- 
Railroad  Sprinkler— Removal  of  a  House- 
Tubular  Railway  —  Preservation  of  Milk— 

Antiquity  of  the  Arch • »....  1*1 

Weekly  List  of  New  EngUsh  Patents 142 

Weekly  List  of  New  Articles  of  Utility  Re- 
gistered   M •"••• 141 

Advertisements «•••  MJ 

^  LONDON:  Edited,  Printed,  and  PablUhed.  by 
Joseph  Clinton  Robertson,  of  No.  166,  Pleel- 
street,  in  the  City  of  London.— Sold  by  A.  and 
W.  Galignani,  Rue  Vlvienne,  Paris;  Maohinand 
Co.,  Dublin ;  W.  C.  Campbell  and  Co.,  Hambuigli. 

Digitized  by  VjOOQ  IC 


MUSEUM,  REGISTER,  JOURNAL,  AN1>  GAZETTE. 

No.  1279.]  SATURDAY,  FEBRUARY  12,  1848.  [Price  Zd.,  Stamped,  Ad. 

BdlUd  b7  J.  C.  RoberUoD,lS«  Ple«l-ttreet. 

SANITARY  REFORM— ELLERMAN'S  DEODORISING  FLUID— DEAN,  DRAY, 

AND  DEAN'S  AIR-TIGHT  REMOVAL  CART,  ETC. 

Fig.  1. 


VOL.  XLVlIf. 


Digitized  by 


(^oogle 


146 


hJ^illTAtLr  RSrORM — SlLV&itAM's  DSODOftlBINO  VLUtD-^DKANy  DftAt,  ANB  DCAM'S 
Aim-TIGBT  NIGHTBOIL  CAIIT,  XTC. 


We  have  now  before  us  the  first 
of  a  promistd  series  of  Letters,  ad- 
dressed bj  Mr.  Charles  F.  EUerman  to 
Lord  Morpeth,  the  Chief  Commissioner 
of  the  Woods  and  Forests,  on  the  sub- 
ject of  "  Sanitary  Reform."*  The  au- 
thor frankly  admits,  that  as  the  patentee 
(query  licensee  or  proprietor  ?)  of  "  a 
newly  -  discovered  disinfectant,  that 
has  attracted  a  considerable  degree  of 
pablic  attention  and  elicited  highly  favor- 
able notice  in  the  columns  of  the  leading 
scientific  and  other  journals,  and  in  the 
proceedings  of  the  Marylebone  Vestry, 
various  sanatory  associations,  and  other 
public  bodies,"  he  is  obnoxious  to  the 
charge  of  being  actuated  by  motives  of 
self-interest,  in  the  di&cusbion  of  the 
topics  embraced  by  his  Letters,  but  he 
protests  manfully,  that  though  not  in- 
different to  the  pecuniary  advantages 
which  daay  result  from  the  success  of  his 
fluid,  they  hold  but  a  very  subordinate 
place  in  his  regard  compared  with  *'  the 
public  good." 

'*  I  attach  no  leliish  conditions  to  my 
suggestions,  my  Lord.  1  have  not  rested, 
ndl  do  1  seek  to  rest,  their  merit  on  those  of 
fAp  fluid  eiclusif  ely.  If  a  better  or  cheaper 
disinfectant  than  mine  exists,  or  may  yet  be 
discovered,  f  can  reap  no  benefit  from  the 
adoption  of  the  suggestions  contained  in  this 
letter;  and  if,  as  I  nnfeignedly  believe, 
none  cad  eqnal  it  in  efficacy  or  economy,  I 
assure  your  Lordship  the  pablic  shall  sus- 
tain no  disadvantage  from  the  monopoly  my 
patent  confers,  but,  on  the  contrary,  shall 
be  gainers  from  the  circnmstance,  inasmnch 
as  I  shall  thereby  be  enabled  to  furnish  it 
at  a  lower  price  than  would  prove  remuner- 
ative in  transactions  limited  by  competi- 
tion."—p.  63. 

He  iUsists  vei^y  fairlv  on  the  amount 
of  ^'cai-efui  study,"  which  he  has  been 
necessarily  called  upon,  by  his  connec- 
tion with  the  patent  fluid  in  question,  of 
devote  to  the  subject  of  **  improved 
sanatory  regulations  " — on  the  thorough 
knowledge  ne  has  acquired  of  **  the 
lamentably  imperfect  sanatory  arrange- 
ments existing  in  this  country,  and  of 

•  Sanitary  Reform  and  Agricultural  Improve- 
tnentB;  or,  How  to  produce  Health  and  Abundance. 
in  Three  letters.  Hy  Charles  F.  ^Herman,  Esq. 
|:.«tter  I.:  Drainaae»  Sewerage,  Urinari.i,  and 
CJ<«e«.  pp.  rv,  WiUl  Ei»gniviBfi»,  p«an)«  and 
Hyde, 


the  better  systems  (in  many  respects,  at 
least,)  instituted  in  some  parts  of  the  con- 
tinent," as  well  as  of  the  various  plans  of 
improvement  which  have  been  from  time 
to  time  propounded  by  individuals  and 
associations — and  on  the  ability  which 
he  may  be  consequently  presumed  to 
possess,  of  sayingsomething  worth  listen- 
ing to  on  the  *'  almost  all-absorbing 
topic  of  the  day" — sanitary  reform. 

The  pamphlet  itself,  however,  is  the 
author's  best  apology.  Although,  of  a 
truth,  sprung  of  private  interest,  it 
has  manifestly  the  public  good  for  its 
permanent  object,  and  cannot  fail  to  be 
of  public  service.  It  presents  some  very 
striking  views  of  the  enormous  evils  in- 
flicted on  the  community  by  the  present 
defective  system  of  drainage  and  sewer- 
age, and  some  equally  striking  (though 
rather  highly  coloured)  views  of  the 
benefits  which  might  be  derived,  from 
combining  with  the  removal  of  these 
evils,  a  due  regard  to  the  economical  uses 
to  which  the  waste  matters  of  towns  may 
be  turned.  The  author  writes  with  a 
degree  of  earnestness  and  fervour  well 
calculated  to  fix  attention  and  enlist  sup- 
port ;  in  a  style  somewhat  hasty  and 
rambling  to  be  sure,  but  which  may 
be  well  excused,  in  consideration  of  the 
seafonableness  with  which  the  pamphlet 
makes  its  appearance  at  the  present 
time. 

Mr.  EUerman  states  that  the  matter 
of  this  pamphlet  is  intended  to  form 
part  of  **  a  more  elaborate  work"  which 
he  has  in  preparatioti ;  and  that  his  rea- 
son for  anticipating  their  appearance  in 
that  shape  was  the  prevalence  of  t  ru- 
mour, that  the  new  Metropolitan  Sani- 
tary Commissioners  have  it  iii  contem- 
plation to  consult  only  the  publie  health, 
regardless  of  all  collateral  benefits. 

"A  verv  general  Impi-esslott  i*  abroad 
that  the  Metropolitan  Sanitary  Cothmia- 
sioners  are  strongly  of  opinion  that  the 
principle  of  regardinf?  all  other  econoii'les 
as  inferior  to  the  economy  of  public  health 
should  be  carried  out  to  the  fullest  possible 
extent,  eteU  to  the  total  sacrifice  of  the 
former.  It  is  understood  that  the  Comniis- 
sioners  will  earnestly  recommend  tha^  no 
portion  of  the  sewage  of  London  shall  be 
suffered  to  accttttlttlate  or  be  collected  any. 
where,  M  fM  th^whok  »huU  ^  oomtmUly 
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prtfeei€d  into  the  Thmn€i$  and  fhst,  fit 
order  to  pretent  the  poBiibiflity  of  nozioiii 
etb^ilfltlons  from  the  sewen,  or  the  •lighteat 
teentnalation  of  defxisitg  therein,  they  shall 
Bereg^nlarly  flatbed  with  large  volumes  of 
water  at  brief  periodical  interrals.  It  is 
fcrther  believed  that  the  system  thas  devised 
fttf  the  metropolis  will  be  prescribed  for  all 
otber  towns/' 

We  see  no  reason  for  believing  that 
ihe  Commissioners  entertain  an?  such 
projisct.  We  think  it  very  probable  that 
they  will  recommend  that  no  portion  of 
the  sewage  of  London  shall  be  suffered 
to  '*  accumulate  or  be«  collected  any 
where"  (within  the  Bills  of  Mortality); 
and  if  tney  only  succeed  in  doing  that, 
tbey  will  deserve  the  blessings  of  the 
people  of  London  to  the  ena  of  time. 
But  that  they  will  insist  that  ''  the  whole 
shall  be  constantly  projected  into  the 
Thames"  seems  to  us  rather  a  ridicu- 
lous supposition.  All  that  they  are  likely 
to  insist  upon  is,  that  the  whole  shall  be 
removed  somewhere  or  other  with  the  least 
possible  delay — which  is  quite  right ;  and 
no  doubt,  every  facility  will  be  aflforded 
for  the  purpose.  If  it  can  be  carted 
away  landward,  good  and  well ;  but  if 
not,  then  to  the  sea  with  it  by  ail  means. 
We  may  be  certain  that,  if  there  were 
room  for  choice  in  the  matter,  theThames, 
from  which  so  large  a  portion  of  the 
metropolis  draws  its  supply  of  water, 
would  be  the  last  place  to  which  the 
Commissioners  would  think  of  consigning 
its  refuse  filth ;  but  as  there  is  no  other 
reservoir  or  outlet  for  the  sewers  of 
London  but  the  Thames;  it  remains  for 
Mr.  £llerman  to  show  how  any  method 
better  than  that  of  '*  flushing''  could  he 
adopted  to  keep  these  sewers  in  a  clean 
and  efficient  state. 

Mr.  Kllerman  undertakes  an  easy  task 
when  he  proceeds  to  show  that  there  is 
an  immense  mass  of  invaluable  matter 
*'  now  carried  away  by  the  sewers  which 
might  be  converted  into  a  valuable  ma- 
nure for  agricultural  purposes ;"  and  that 
the  more  you  neglect  this  matter,  the 
more  you  lose.  No  one  doubts  this: 
it  ia  a  prejudice  of  the  senses,  rather 
than  a  conviction  of  the  mind,  which 
stands  here  in  the  way  of  improvement. 
Mr.  Eiierman's  statements  on  this  head 
are  worth  noting,  however,  as  showing 
what  this  prejudice  of  ours  costs  us.  Mr. 
Smith,  of  Deanston,  calculates  the  ma- 
nore-prodaoing  power  of  each  iadividual 


of  the  populatibn  as  being  eqmd  to  IL 
per  annum.  Mr.  Chadwld:  and  Dr.  Flay- 
fair  state,  that  in  Belgium  1/.  179.  per 
individual  is  actually  realized.  Accord* 
ing  to  Mr.  Smith,  therefore,  the  annual 
value  of  the  human  manure  of  Great 
Britain  and  Ireland  must  be  equal  to 
28,000,00()/.  per  annum;  according  to 
Messrs.  Chad  wick  and  Flayfaii:,  to 
51,800,000/.  Other  estimates^to  whicL 
however,  we  canaot  say  we  attach  miica 
value—carry  the  thing  still  higher.  Cna 
makes  the  annual  amount  181,644,5aU; 
another,  to  which  Mr.  EUerman  very 
much  ioeiines,  104,690,754  1  !  !-^ntot« 
than  the  entire  pnblie  revemie  of  the  king- 
dom, with  all  the  eonnty  and  paroeliial' 
rates  into  the  bargain ! — more  tluii  wotild 
have  paid  for  all  the  foreign  corn  Im- 
ported during  the  late  scarcity! — tnoi^ 
than  would  convert  thirty  millions  ot 
acres  of  waste  lands  into  luxuriant  corn- 
fields !  Of  this  vast  source  of  wealth — 
vast  in  any  view  which  can  be  taken  of 
the  case — by  much  the  greater  part  is 
wholly  sacrificed: 

"  The  major  portion,  perhaps,  as  hi  Lon- 
don, is  discharged  into  our  rivers  ahd  hatf- 
boars ;  another  large  portion  is  SafFered  tO 
accumulate  and  waste  in  cesspools  nxtelf 
emptied ;  and  the  residue — that  of  which, 
cesspools  are  unavoidably  relieved  because 
they  will  contain  no  more,  and  that  whch 
is  removed  becaase  the  nuisance  it  creates  is 
found  to  be  intolerable — is  so  greatly  dis* 
riorated  in  quality  and  enhanced  in  expense, 
by  the  adolteratiog  substances  employed  to 
render  it  portable,  as  to  prove  almotft  pro- 
fitless." 

The  plan  which  Mr.  EUermati  pro- 
poses to  obviate  this  waste  is  as  follows  ; 

"Assuming  that  all  habitations  are  ftir- 
nished  with  properly-constrooted  #a(sr- 
dosets,  as  the  first  step ;  I  propose  that  the 
pipes  from  such  closets  shall  oomrnoniesta 
with  tabular  glass  or  earthenware  pipes  of 
larger  diameter,  which  shall  discharge  theift- 
selves  into  covered  tanks  of  ample  dimen<ri 
sions.  It  will,  of  course,  be  necessary  so 
to  construct  these  tanks  that  they  shfll  not 
permit  the  escape  of  any  of  the  liquid  por- 
tion of  their  contents  into  the  surrounding 
soil ;  and  this  may  be  effectually  accom- 
plished by  cementing  them,  or  using  asphal- 
tam.  The  tanks  may  be  situated  in  the 
open  spaces  formed  by  the  junction  of  seve- 
ral streets;  and  T  would  suggest  that  each 
be  limited  to  the  ezuviee  of  the  hihabitaata' 
of  a  small  area—- say  four  or  six  streets,  la 
some  iastanccsy  and  rather  more  where  the 
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Streets  are  less  tnd  nearer  together.    There 
would  be  no  difficulty  in  constracting  tanks 
sufficiently  capacious  to  permit  one  to  re- 
ceive the  nightsoil  and  urine  of  an  entire 
town ;  and  one  snch  tank  woold  probably 
cost  lest  to  construct  than  a  number  of 
smaller  tanks  of  equal  aggregate  dimensions. 
But  more  numerous  tanks  of  inferior  capa- 
city are  preferable  on  many  accounts,  more 
especially  from  considerations  of  economy 
in  the  construction  of  the  sewers  connected 
with  them.    The  major  portion  of  the  cost 
of  laying  sewers  throughout  a  large  town 
arises  from  the  varying  levels  of  the  ground 
upon  which  it  stands.    Where  there  is  an 
undulating  snr&ce,  the  excavations  for  the 
sewers  have  to  be  very  deep  in  the  higher 
parts,  in  order  to  attain  the  level  suited  to 
the  lower  ones;  and  excavations  of  such 
depth  are  attended  with  enormous  expense 
and  inconvenience,  and  not  unfrequent  peril 
to  life  or  property.     Moreover,  where  the 
discharges  from  habitations  extending  over 
a  large  area  are  conveyed  by  one  sewer, 
its  necessarily  increased    dimensions  must 
greatly  enhance  the  expense  of  its  coastruc- 
tion,  and  the  liability  to  accumulations  of 
deposit,  as  well  as  requiring  it  to  be  com- 
posed of  materials  having  a  greater  tendency 
to  permit  escape  of  the  contents.     I  should 
extend  this  letter  beyond  due  limit,  were  I 
to  cite  the  numerous  evidences  whereby  this 
fact  may  be  shown ;  I  must  therefore  beg  to 
refer  your  Lordship  to  the  valuable  and  con- 
clusive information  upon  this  point,  which 
appears  in  the  '  First  Report  of  the  Metro- 
politan Sanatory  Commissioners,'  who  have 
exclusively  devoted  several  important  pages 
to  it.     By  having  numerous  tanks,  it  will 
be  unnecessary  to  make  deep  excavations 
for  the  sewers  ;  and  the  quantity  of  matter 
discharged  into  each  tank  will  be  sufficiently 
f  mall  to  admit  of  using  glass  or  earthenware 
tubing  of   moderate   diameter,   instead   of 
more  huge,  costly,  and  otherwise  objection- 
able brick  culverts.     Besides,  by  thus  limit- 
ing the  cloacce  sewers  to  small  areas,  and 
thereby  enabling  them  to  be  near  the  sur- 
face of  the  ground  in  all  situations,  it  will 
be  easy  to   provide  against  an   insufficient 
declination  of   the  tubes,    inasmuclr  as   a 
•  great  uniform  fall  may  be  attained  in  sewer 
courses  of  short  length,  without  the  final 
extremity  being  far  beneath  the   surface : 
they  will  also  be  easier  and  cheaper  of  ac- 
cess when  repairs  are  required.     I  propose 
that  the  substances  received  into  these  sewers 
and  tanks  shall  be  restricted,  with  one  or  two 
exceptions  which  I  will  hereafter  specify,  to 
the  matter  from  water-closets  and  cham- 
ber-utensQs,  and  the  discharge  from  public 
nrinals,  the  fluid  portion  whereof  will  be 
found  amply  sufficient  to  ensure  a  rapid  and 


complete  transit  of  the  matter  through 
sewers  of  the  form  and  declination  pnetl. 
cable  under  this  plan.  In  order,  however, 
to  make  assurance  doubly  sure,  in  respect 
of  the  prompt  and  thorough  transit  of  the 
matter  through  the  sewer  tubes,  it  may  be 
contrived  that  Intermediate  cisterns  shall  be 
constructed  in  connection  with  each  public 
urinal,  wherein  the  liquid  may  be  suffersd 
to  accumulate  during  twenty- four  hours,  or 
some  adequate  g^ven  period,  when  it  may 
be  discharged  into  the  sewers  in  a  sufficient 
volume  to  flush  them  most  effectually." 

A  needful  supplement  to  this  plan  is 
some  means  of  rendering  the  matter  in- 
odorous  while  in  the  course  of  coUecHoD; 
and  so  the  EUerman  pamphlet  intro- 
duces us  in  the  most  natural  way  possi- 
ble, to  the  Ellerman  specific.  Three 
modes  are  described  by  which  it  may  be 
applied. 

**  I  suggest,  then,  that  the  matter  discharged 
into  the  proposed  tanks  shall  be  deodorised 
in  the  onset.    There  are  three  modes  by 
which  this  may  be  very  simply  effected.  One 
is  by  fixing  small  cisterns,  constantly  con- 
taining the  deodorising  fluid,  in  each  water- 
closet,  and  contriving  that  a  small  portion 
shall  be  discharged  into  the  soil-pan  every 
time  the  machinery  connected  therewith  is 
set  in  motion.     A  second  mode  is  that  of 
attaching  fluid  cisterns  to  each  of  the  pub- 
lic urinals,  and  causing  the  fluid  so  plaoed 
to  dribble  continually  into  the  urine  channels. 
And  the  third  method  is  thst  of  discharging 
certain  quantities  of  the  fluid  at  frequent 
stated  invervals  directly  into  the  tanks.     All 
circumstances  considered,  the  best  plan,  per- 
haps, will  be  that  of  administering  the  fluid 
in  duly* regulated  quantities  at  the  nrinals, 
subject  to    periodical   examination  of  the 
tanks,  with  a  view  to  ascertaining  and  sup- 
plying any  deficiency.     It  would   unques- 
tionably be  advantageous  to  apply  it  in  every 
water-closet,  since  that  would  be  an  effec- 
tual means  of  preventing  the  slightest  smell 
in  those  places ;  and  there  can  be  no  doubt 
that  householders  who  are  disposed  to  avail 
themselves  of  every   means  of  preventing 
nuisances,  would  cheerfully  consent  to  use 
deodorants  in  their  water-closets.       But  it 
would  not,  perhaps,  he  advisable  to  depend 
upon  all  householders  acting  thus  ;  inasmuch 
as  carelessness,  indifference  to  cleanliness, 
or  motives  parsimony,  would  probably  cauee 
too  many  of  them  to  neglect  to  keep  the 
fluid  cisterns  duly  supplied.    Moreover,  the 
expense  of   placuig  these  cisterns   (which 
should  be  composed  of  glass  or  earthenirare) 
in  every  houise,  though  triflmg,  might  prove 
a  source  of  objection,  in  many  quarters,  to 
this  mode  of  applying  the  deodorising  flttid. 
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(  It  10  pottible,  howerer,  to  obTiate  these  ob- 
fltadee  to  applying  the  fluids  in  the  water- 
dosets,  by  means  of  a  probable  proTision 
of  the  intended  Sanatory  Bill ;  yiz.,  by  the 
appointment  of  pnblic  officers  to  act  as  in- 
spectors of  nuisancesi  who  shall,  among 
other  duties,  occasionally  inspect  the  cloacae, 
drains,  dust-bins,  &c.,  of  private  dwellings. 
These  officers  might  have  power  to  enforce 
the  constant  application  of  the  fluid.  In- 
desd,  the  sanatory  authorities  themselves 
might  provide  it,  and  be  repaid  from  the  pro- 
ceeds of  the  night-soU,''  &c. 

Mr.  EUerman  recommends  that  the 
pipes  should  be  of  *^  glass  or  earthen- 
ware;" his  reason,  no  doubt,  being,  that 
they  are  not  so  liable  to  be  affected  by 
acids  afi  metal  pipes.  When,  a  few 
years  ago.  Sir  Roliert  Peel  proposed  to 

I  Farliament  the  abolition  of  toe  duties  on 
l^lass,  he  insisted  much  on  the  superior- 

'       ity  of  glass  pipes  for  the  conveyance  of 

i  water  and  gas  through  the  streets;  and 
referred  to  the  use  whteh  had  been  made 
of  them,  in  that  way,  in  Paris.  We 
have  never,  however,  met  with  any  per- 
son who  oould  say  that  he  had  actually 
aeen  such  pipes  in  Paris;  and  not  a 
few  Englishmen  have  to  our  knowledge 
explored  Paris  in  vain  in  the  search 
after  them.    Sir  Robert  Peel  was  as- 

<  suredly  misinformed :  the  French  have 
been  always  as  much  strangers  as  our- 
selves to  the  use  of  glass  pipes  for  such 
purposes.  Even  when  the  abolition  of 
the  English  duty  on  glass  set  this  branch 
of  manufacture  free,  and  threw  it  open 
to  inventive  enterprise,  it  was  for  a  long 
time  found  much  easier  to  talk  of  laying 
down  glass  pipes  in  our  streets,  than  to 
discover  the  way  of  making  them.  Pipes 

^  fi  such  length  as  the  iron  tubes  in  orai- 
nary  use — namely,  from  9  to  12  feet — 
were  things  quite  beyond  the  glassman's 
art,  as  well  in  EoffUnd  as  France ;  in- 
deed, it  was  not  tm  towards  the  end  of 
the  last  year  that  a  mode  of  making  such 
pipes  was  found  out  by  Mr.  Coathupe, 
of  the  Nailsa  Works,  near  Bristol, — a 
diacoverv  very  opportune  for  Mr.  Eller- 
man  ana  his  plans,  and  to  which  we* 
gladly  take  this  opportunity  of  drawing 
ffeneral  attention.  Mr.  Coathupe  pro- 
duces pipes  of  all  lengths,  not  exceeding 
12  feet;  of  a  very  uniform  bore,  and  of 
any  required  thickness  of  metal. 

To  return  to  the  Ellerman  fluid : — It 
may  be  said,  and  has  been  said,  that  to 
deodofiie  is  not  to  disinfect  Mr.  Eller- 
man meets  this  objection  in  this  way : 


«  If  it  be  trtbB  tlMt  the  sense  of  smell  with 
which  an  all-wise  Providence  has  endowed 
us  is  given,  among  other  purposes,  in  order 
to  warn  us  against  miasmatic  exhalations ; 
and  if  it  be  also  true  that  aught  which  de- 
presses the  human  system  predisposes  it  to 
contract  disease,  and  that  powerful  odours 
have  this  depressing  eifect  in  a  large  degree 
(foots  which  have  never  been  disputed),  I 
am  at  a  loss  to  discover  upon  what  gp'ounds 
it  can  for  a  single  moment  be  reasonably 
contended  that  deodorants  are  not  necessa- 
rily disinfectants.  To  me  it  appears  that 
the  terms  deodorising  and  dishincting,  as 
^plied  to  baneful  odorous  gases,  are  syno- 
nymous ;  and  that  to  use  ettber  in  any  other 
sense  is  to  attempt  a  distinction  without  a 
difference.  I  have  always  been  led  to  con- 
clude that  the  destruction  of  the  offensive 
smell  of  the  noxious  gases  aridng  from  de« 
composing  substances,  constitutes  suffi- 
ciently conclusive  evidence  that  that  which 
is  inimical  to  health  is  destroyed;  and  in 
this  opinion  I  am  remarkably  confirmed  by 
a  gentieman  who,  though  not  himself  a  me- 
dical man,  has  had  greater  opportunities 
than  almost  any  other  individual  of  collect- 
ing  the  opinions  of  the  most  eminent  mem- 
bers of  the  medical  profession.  In  the 
course  of  the  evidence  beffsre  the  Select 
Committee  of  the  House  of  Commons,  from 
which  I  have  already  made  quotations,  Mr. 
Edwin  Chadwick  says — 

'<  '  All  my  experienee,  and  all  my  inform- 
ation, go  to  vindicate  the  integrity  of  the 
nose — that  if  you  did  not  smell  it'  (sewage) 
'at  any  place,  there  would  be  no  injury 
from  it ;  and  if  you  did,  there  would.  *  *  * 
There  are  two  doctrines  which  I  think  these 
conclusions,  and  my  own  investigations, 
would  establish :  one  is  in  respect  to  the 
sanatory  condition  of  towns,  that  all  smell 
is,  if  it  beintense,  immediate  acute  disease, 
and  eventually  we  may  say  that,  by  depress* 
ing  the  system,  and  xendaing  it  susceptible 
to  the  action  of  other  causes,  all  smell  is 
disease;  and  I  think  the  other  conclusion 
will  be  established  as  to  agricultural  dis- 
tricts, that  all  smell  of  decomposing  matter 
may  be  said  to  indicate  the  loss  of  money.'  " 

Mr.  Ellerman  has  overlooked  a  very 
obvious  flaw  in  this  argument.  You  may 
deodorize  a  particular  substance — make 
the  odour  natural  to  it  imperceptible; 
but  it  does  not  follow  that  you  will  tnerebv 
destrov  the  peculiar  principle  to  which 
that  odour  is  owing.  It  may  sUll  exist, 
though  you  can  no  longer  perceive  iU 
It  mav  have  heen  merely  deprived  by 
your  aeodorixing  agent  of  its  power  oi 
acting  on  your  ouactorv  organs— reduced 
to  a  sute  in  which,  tiiongh  you  cannot 
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smeil  it,  yon  cannot  be  mre  of  iu  not 
exereifling  as  injurious  an  effect  as  ever 
on  year  health ;  just  in  the  same  way 
as  you  niay  decolorize  a  column  of  smoke 
loaded  with   noxious   vapours,  without 
rendering  it  thereby  the  less  noxious, 
{ndeed,  if  we  were  disposed  to  press  this 
point  against  Mr.  EUerman,  we  might 
9»y  that,  since  "  the  sense  of  smell  with 
whic(i  an  a))-wi8e  Providence  has  en- 
dowed UJ9  is  given,  among  other  pur- 
poiea,  in  order  to  warn  iw  against  mais- 
natU^exhaladona,"  you,  Mr.  £Uerman, 
ue  warring  against  nature,  in  introducing 
IAm  use  of  a  fluid,  which  may  make  it 
impossible  for  the  sense   of  smell  to 
detect  the  presence  of  such  exhalations. 
We  do  not,  however,  go  so  far  as  this ; 
for  we  imagine  it  to  be  a  very  possible 
t^ing  to  spare  the  nose  a  good  deal,  with- 
out at  all  damaging  the  interests  placed 
Ijnder  ;ts  guardianship.      All  that  we 
would  nrge  on  this  head  is,  that  we 
shield  beware  of  falling  into  the  mistake, 
encouraged  by  the  course  of  argument 
pursued  by  Mr.  Sllerman,  of  supposing 
that  absence  of  smell  is  necessarily  iden* 
tical  with  absence  of  poison,  and  that  we 
should  take  precisely  the  same  steps  for 
ensuring  perfect  cleanliness  and  salubrity 
— ^by  abundant  watering  and  flushing, 
for  example — as  if  the  smell  had  not 
been  remoYed  at  all. 

"We  are  gratified  at  the  same  time  to 
jphterve  from  the  testimonies  adduced  by 
JMLf.  JJllermap,  that  there  are  strong 
grpuiuls  for  believins  that  his  fluid  does 
4isia2ect  (a  term  inrhich  we  use,  after  the 
fa^blpA  9t  the  d^y,  to  express  the  dis- 
traction of  putrefactive  exhalations, 
though  it  i9  by  no  means  strictly  appro- 
priate) as  well  as  deodorise.  We  give 
at  length  a  report  of  some  experiments 
made  with  the  fluid  by  Dr.  Ure  and  Mr. 
Scanlan,  which  is  in  the  highest  degree 
fatirfactory: 

"  Report  of  Experimental  Researehey  and  Obser- 
Vationi  npoii  the  Patent  DeodorUlng  Liquid  of 
Mf  .'CharlMi  F.  fiUerqiaii,  comparBd  wkli  tb0 

I  Burnet 


Vationi  npoii  thePaient  DeodorUlng  Liquid  of 
~harlea 

LTqu  , 

L^ffoyeft,  for  the  tame  Purpose.    By  Andrew 


I^ateht  LTquIcJs  of  Sfr  William  Burnett  and  M. 


Vre.  M.Pi  F.H  8.,  and  Mr.  Manriee  Beanlan, 
Manafiiciuxini:  Chemist,  and  Member  of  the 
ditnritcal  Sbclety 

'*I#ondon,  January  16, 1848. 
"  HaTlnfT  subjected  measured  quantUlea  of  most 
|!»tld  seini-fluid  nfght-aoll  to  the  action  of  the  said 
three  patented  preparations,  yre  have  found : 

'1.  That  the  solution  of  nitrate  of  lead  pre- 
^ribH  by  ^-  Ledoyen  is  Car  less  powerful  than  tbe 
ofher  t|ro  preparations;  on  which  account,  aa  well 
Itt  ISism'ita  iJbnonoas  nature  and  high  price,  H  ean- 
tm  be  advastaspoiuir  employed  aa  a  destroyier  of 
oflboaive  puMd  odour,  or  dlsinfector. 


"  2.  We  fipd  tbe  aelntioD  of  cUotldf  U  sins  f f 

Sir  William  Burnett  to  possess  considerable  deodi^ 
rising  power,  though  certainly  not  equal  to  that  of 
Mr.  EUennan.  used  In  like  proportion;  and  aa  that 
chloride  is  a  poisonous  sub»tanee,  and  ten  time^ 
dearer  than  Mr.  Ellermao's  liquid  of  superior 
efBcaC}',  it  cannot  come  into  competition  with  Mr. 
Ellerman's,  in  reference  to  the  comfort  and  health 
of  the  public.  ,        ^        .^  _, 

"  8.  Mr.  EUerman's  preparation  is  not  specified,  ' 
but  we  know  lis  composition,  and  are  free  to  de- 
clare, that  it  Is  chemically  qualified  to  deeompoee 
or  condenae  sulphuretted  and  pbosphuretted  hy- 
drogen, as  well  as  tbe  cyanic  compounds,  which 
may  be  regarded  as  the  most  noxioua  and  offensive 
agriform  products  of  putrefying  animal  and  vf*- 
table  matters. 

"  We  are  further  of  opinion,  that,  since  foetor 
causes  sickness,  nausea,  vomiting,  and  other  mor- 
bid alTeetiona.  lt%  abatement  or  destruction  bf  tba 
use  of  Mr.  EUerman's  fluid  will  unqueationably 
operate  beneficially  in  counteracting  contagion  and 
promoting  tbe  health  of  towns. 

'*  We,  therefore,  can  conscientiously  recommend 
its  extensive  adoption  to  to  all  Sanitary  Commis- 
sioners, to  their  Bubordinfte  agenta,  to  phUantfarople 
societies,  and  to  private  families. 

••In  itself  it  is  not  poisonous,  nor  is  it  at  all  likdy 
to  produce  any  injurious  effects,  either  intentionaUy 
or  by  mistake.  .  ^     ^ 

*'  Mr.  Ellefman'a  fluid  does  not  destroy  the  effi- 
cacy of  the  phosphates  In  night-aoll  for  agricultural 
purposes. 

(Signed)       •'  Amdmsw  Ua«. 

MaUKICB  SCJkXLiLM.' 

Mr.  EUennan  propoaea  two  or  three 
other  sanatory  measures,  in  addition  to, 
and  **  irrespective  of  his  deodorising  pro- 
cess/' He  would  place  in  the  aperture 
of  each  of  his  receiving  tanks  the  effln- 
▼ia-trap,  invented  hy  Mr.  Walker,  aid 
which  we  noticed  with  eomiDeodatioa 
some  time  ago  (vol.  xlvi.,  p.  204),  "  If 
it  were  possible  for  any  smell  to  aria^ 
from  the  tanks,  notwirhsUiiding  the 
application  of  the  deodorising  fiquidi 
this  simple  invention  would  effeetnaUy 
confine  it."  And  he  recommends,  tbiU 
an  air-tight  nigbtsoil  cart,  recently  re- 
gistered by  Messrs.  Pean,  Dray,  and 
Dean,  shonld  be  employed  to  carry  awar 
the  nightsoii  from  the  tanks : 

"  By  means  of  this  apparatus,  the  con- 
tents of  a  tank  may  be  discharged  at  once 
into  the^  cart  or  wagon  (from  which  no 
efllavia  can  escape)  by  one  man's  labour, 
and  removed  to  the  spot  whence  It  is  fin^y 
transported  to  tbe  Uad.  The  power  of  the 
pumps  attached  to  these  carts,  and  the  esft- 
'dty  of  the  hose,  is  scush  (hat  a  tank  of  vmt 
dimensions  may  be  emptied  by  them  i^  a 
Tery  short  space  of  time.  The  opecation. 
therefore,  might  readily  be  copfiaed  to  9^sh 
hours  ot  tbe  night,  or  early  morning,  as 
would  effectually  guard  againit  obstruction 
of  the  streets  or  thoroughfares  in  which  the 
tanks  are  situated.'^ 

The  cart  here  referre4  to  is  e()ns^cted 
on  (lie  exhaifstu^  principle.    T^  ^JT 
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of  tbe  cart  consists  of  an  air-tight  box, 
to  one  end  of  which  is  fitted  an  air-pump, 
and  to  the  other  a  stand  pipe,  to  which 
is  attached  a  flexible  pipe  with  metallic 
nozzle.  When  this  cart  is  to  be  used, 
tbe  nozzle  is  inserted  among  tbe  semi- 
fluid matter  in  the  tank,  and  the  air- 
pump  set  to  work,  which,  exhausting  the 
air  in  the  box,  pipe,  and  tube,  caoses 
tbe  matter  to  ascend  the  hose  and  pass 
over  through  the  stand  pipe  into  the 
box,  until  it  is  full. 

Mr.  Ellerman  illustrates  his  plans  bj 
a  plate,  of  the  principal  portion  of  whic^ 
the  engraving  prefixed  to  the  present 
notice  is  a  copy.  A,  represents  one  of 
hiB  proposed  tanks ;  B  B,  the  glass  sewer 
pipes  ;  C  C,  one  of  the  sewer  supply- 
pipes  ;  D,  the  water-closet;  E,  the 
deodorizing  fluid  cistern;  P,  Walker's 
efliuvia-trap ;  G,  tbe  hose  leading  from 
one  of  Dean,  Dray,  and  Dean's  carts 
through  the  trap  into  the  tonk ;  and  H, 
tbe  air-pump. 

It  will  be  observedithat  by  Mr.  Eller- 
man's  arrangements  any  excessive  dilu- 
tion of  the  contents  of  the  tanks  is 
effectually  guarded  against.  The  more 
concentrated  they  are,  of  course  tbe 
better ;  not  only  more  easy  to  remove, 
but  of  more  value  when  they  reach  their 
points  of  destination : 

"  In  most  instancea  facilities  for  water 
transit  exist,  which  will  reader  it  unneces- 
sary to  concentrate  the  matter  more  highly ; 
inasmnch  as  it  may  he  conveyed  in  barges 
and  other  vessels  in  the  state  it  is  received 
from  the  tanks.  In  instances  wherein  it 
may  be  necessary  to  resort  to  land  transit 
for  any  considerable  distance,  perhaps  it 
may  be  advisable  to  suffer  it  to  undergo  a 
prior  process  extensively  adopted  in  France 
and  elsewhere;  viz.,  conversion  into  ino- 
dorous poudrette.  This  useful  process*  too, 
its  highly  concentrated  condition  will  greatly 
facilitate;  and  the  drying  has  only  to  be 
performed  by  a  process  which  forms  part  of 
my  patent,  or  by  the  ingenious  apparatus 
and  method  devised  and  patented  by  Pr. 
Ayre,  to  be  effected  very  speedily  and  with- 
out any  diminution  of  the  fertilising  princi- 
ples. The  weight  will  then  be  comparatively 
so  small,  and  the  form  of  the  matter  so  com- 
pletely inoffensive,  that  it  may  be  packed 
and  conveyed  by  railway,  or  other  land  car-  • 
riage,  as  guano  is,  without  inconvenience  - 
and  at  a  moderate  cost.  The  manufacture 
of  poudrette,  too,  may  be  found  advanta- 
geoiu  for  other  purposes  than  that  of  ren- 
dering the  mannre  more  portable.     In  a 


pulverised  form,  the  fertiUaing  matter  may 
be  equally  distributed  in  the  soil  by  means 
of  drills,  under  circamstanoes  which  render 
this  mode  of  applying  it  peculiarly  bene- 
ficial." 

The  plan  of  Dr.  Ayres,  to  which  re- 
ference is  here  made,  was  fully  described 
in  our  current  Vol.  p.  5.  It  is  highly 
creditable  to  the  candour  of  Mr.  Eller- 
nian  that  be  speaks  so  well  of  a  plan 
which  may  be  considered  in  one  respect 
as  a  fival  to  hia  own. 

Mr.  Ellerman  concludes  with  claiming 
for  his  system  **  a  fair  trial  on  an  expe- 
rimental scale,  say  in  some  provincial 
town  at  present  without  public  drains  or 
sewers  of  any  kind,  or  in  a  limited  dis- 
trict  of  the  metropolis ;"  and  this  we 
think  it  well  deserves. 


ON  THB  CONSTRUCTION  AND  VENTILATION 
OF  BBWSaS.  BT  WILLIAM  DRBD6B, 
B8a.»  C.B. 

(Continued  from  page  127.) 
It  would  be  easy  to  prove  the  truth  of 
the  preceding  remarks  by  actual  experi- 
ment. A:  tube  may  be  carried  from  the 
crown  of  a  sewer  and  attached  to  a  baro- 
naeter,  and  the  effects  produced  on  the 
rise  of  the  mercurial  column  observed. 
I  apprehend  that  a  registry  of  the  me- 
chanical pressure  of  the  gas  obtained  by 
this  means  would  much  assist  in  direct- 
ing the  effectual  ventilation  of  sewers. 
The  value  of  this  registry  would  be 
greatly  enhanced  by  knowing  the  cor- 
responding temperature  in  the  drains,  so 
that  it  would  be  advantageous  to  place  a 
thermometer  alongside  of  the  barome- 
ter above  mentioned ;  and  as  the  ordi- 
nary thermometer  would  not  be  appli- 
cable for  this  purpose,  I  would  suggest 
one  of  the  following  form  as  better 
adapted : — Fix  a  thin  metal  tube  of  any 
considerable  length,  say  30  or  40  feet, 
and  of  known  capacity,  alons  tbe  crown 
ot  the  sewer ;  let  the  tube  be  hermeti- 
cally sealed  at  one  end  and  brought 
through  the  crown  of  the  sewer,  and 
attached  perfectly  air-tight  to  a  barome- 
ter at  the  other.  This  tube,  when  filled 
with  air,  at  the  ordinary  temperature  of 
50®,  would  cause  a  pressure  of  15  lbs. 
per  square  inch  on  the  mercury,  and 
balance  a  column  approaching  to  30 
inches.  When  the  temperature  in  tbe 
sewer  exceeded  50°,  tbe  air  in  the  tube 
would  expand,  and  in  proportion  to  th9 
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hett  in  tbe  sewer  would  be  the  elastic 
force  of  the  air  in  the  tnbe,  and  tbe  con- 
sequent rise  in  the  mercurial  column 
would  register  the  temperature. 

I  do  not  suppose  that  in  a  drain 
properly  ventilated  tbe  elastic  force  of 
the  noxious  gases  would  greatly  exceed 
tbe  atmospheric  pressure;  and,  there- 
fore, the  present  form  of  trap,  except  in 
some  instances,  may  be  found  sufficient. 
At  all  eyentB,  it  is  most  probable  that  if 
the  water  were  increasea  in  depth,  and 
the  trap  were  sealed  with  the  hydrostatic 
pressure  of  8  or  10  instead  of  3  or  4 
mcbes  of  water,  that  the  sealing  would 
not  be  broken.  I  have,  however,  in  what 
follows,  proposed  some  new  plans  of 
traps  to  prevent  tbe  effluvia  from  arising. 

Figures  6,  7,  and  8,  are  engravings  of 
a  trap.  Fig.  6  is  a  vertical  section  of 
the  trap;  fig.  7  is  a  plan ;  and  fig.  8,  a 
vertical  section ;  whicn  last  figure  shows 
the  trap  in  operation. 

A,  is  the  grating ;  B,  the  cast  metal 
body  of  the  trap ;  C  and  H  rims  cast  on 
the  body,  of  the  {orm  and  in  the  posi- 
tion represented ;  6,  the  basin  for  hold- 
ing the  water  to  seal  the  trap ;  round  the 
basin,  is  the  hollow  rim  F.  D,  is  a  valve 
or  cover  to  the  basin,  the  edges,  E  and 
K,  of  which,  when  shut  down,  fit  into 
tbe  grooves  F  and  H.  The  ropes  L  and 
L  are  attached  to  the  basin  at  £,  and  the 
cover  at  E  pasring  over  the  pulleys 
MM. 

When  tbe  water  passing  through  the 
grating  flows  in  the  direction  of  the 
arrows,  into  the  closed  basin,  G,  it 
lifts,  by  reason  of  the  superincum- 
bent pressure,  the  cover,  and  depresses 
the  buin  G,  which,  to  facilitate  tne  dis. 
charge  of  mud  and  silt,  is  attached  on 
one  side  to  the  hinge,  I,  which  causes  it 
to  tin  asidci  (as  seen  in  fig.  8.) 

Figure  9,  shows  another  form  of  trap 
and  cover  in  which  the  cords,  L  L,  are 


dispensed  with.    The  water  in  this  case 
acts  by  its  upward  pressure. 

Fig.  9. 


It  will  be  observed  that  from  the  con- 
struction of  the  basin  the  grooves  round 
the  lip  must  fill  with  water,  and  when 
the  cover,  D,  again  descends  into  its  posi- 
tion, it  forms  a  perfect  water-joint. 

The  objects  proposed  by  the  adoption 
of  this  cover  or  valve,  D,  are,  Jirtt,  to 
lessen  the  evaporation  of  the  water  dur- 
ing long  droughtB;  second^  to  prevent 
the  gases  issuing  from  the  sewers  from 
contaminating  the  water  sealing  the  trap ; 
third,  and  principally,  to  prevent  the 
elastic  forces  of  the  gases  from  the  sewer, 
acting  upon  the  surface  of  tbe  water  in- 
the  basin,  destroying  the  equilibrium  of 
the  column  of  water  which  seals  the 
trap. 

Figure  10,  represents  a  trap  for  house 
drains,  in  which  I  propose  to  give  a  cur- 
vilinear direction  to  the  discharge-pipe, 
as  represented  in  the  figure.  This  form 
would  not  at  all  impede  the  flow  into  the 
main  drain,  for  if  the  pipe  were  in  one 
piece  from  C  to  D,  so  that  the  external 
air  could  not  penetrate  it  to  prevent  its 
acting  upon  the  principle  of  the  syphon, 


Fig.  10. 


it  would  always  maintam  itself  full,  and  the  flow  would  be  proportionate  to  the 
ezeesi  of  the  level  ed  above  ah. 

H  3 
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No  yermiti  could  find  their  way  from 
the  main  drain  through  a  trap  of  this 
form ;  neither  could  any  noxious  gas  from 
the  drain  penetrate  through  such  a 
length  of  pipe  filled  with  water  to  the 
level  of  the  drain ;  nor  would  any 
difi«rence  that  may  exist  between  the 
elastic  pressure  of  the  gas  in  the  drain 
and  the  atmospheric  pressure,  at  all  im- 
pair its  efiiciency. 

Figure  11,  is  a  sketch  of  a  plan  for 
▼entilating  a  sewer.  The  pipe  B,  with  a 
funnel  -  shaped  mouth,  is  built  into  the 
crown   of   the    sewer.      This   pipe    is 

Fig.  11. 


eftrried  underground  into  the  kitchen* 
(fhittiAe^  of  an  adjoining  house,  and 
tekeii  Hp  the  flue  to  the  top.  It  should 
bfc  iMde  of  thin  metal,  in  order  that  the 
heat  of  the  chimney  may  rarefy  the  gas 
Md  facilitate  its  ascent. 

The  advantage  which  I  propose  to  gain 
by  carrying  this  pipe  up  the  chimney  is, 
that  the  temperature  there  would  give  a^ 
preponderance  to  the  gas  issuing  in  that 
direction  in  preference  to  any  other.  It 
BOW  more  frequently  passes  through  the 
house,  to  the  great  annoyance  of  the 
people  residing  therein. 

I  do  not  anticipate  that  by  putting  a 
pipe  outside  the  house,  parallel  or  identi- 
cal with  the  rainwater-pipes,  it  w6uld 
ikve  tkb  Ml  effvct  detifcd^  and  for  this 
reMOii-H>Q  cold  froatj  nights  there  Is 


frequently  a  difference  between  the  ex- 
ternal and  internal  temperature  of  from 
30°  to  40*,  which  would  greatly  rarefy  the 
air  within  the  house,  and  give  the  pses 
a  tendency  to  pass  off  in  that  direction. 
(To  be  coniinued,) 
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v.— 2Vie  Gentlemans'  Mathematical 
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in  the  year  1797,  and  was  announced  as 
a  "  Companion  to  ike  Gentleman*' 
Diary"  under  which  title  the  first  num- 
ber was  published.  The  Rev.  Charles 
Wildbore,  then  editor  of  the  Diartfy  it 
appears,  disapproved  of  the  work,  and 
sUted,  in  the  Diary  for  1798,  that  he 
"  would  discourage  it  all  in  his  power ;" 
the  next  number  was,  id  consequence, 
issued  under  the  name  of  **  The  Gentle' 
mane^  Mathematical  Coynpanion^"  to 
which  the  title  of  the  first  number  was 
made  to  correspond  on  ita  being  reprmted 
in  1809.  The  work  was  completed  in 
thirty  annual  numbers,  the  last  being  for 
the  vear  1827. 

Editors. — Mr.  William  Davis,  Mem- 
ber of  the  London  Mathematical  and 
Philosophical  Society,  a.  c,  1797:— 
1807.  Mr.  John  Hampshire,  a.  i>.  1808 
—1826. 

Contents. — The  first  number  contained 
a  selection  of  papers  from  the  ''Philoso- 
phical Transactions,  by  Drs.  Pemberton, 
Yince,  Itc. ;  new  enigmas,  charsKies,  re- 
buses, queries  and  mathematical  ques- 
tions for  solution.  The  succeeding  num- 
bers contained  answers  to  the  enigmas, 
&c.,  of  the  preceding  year ;  new  qoes- 
tions,  &c.,  proposed  for  solution,  and 
concluded  with  a  selection  of  matbetna- 
tieal  papers  extracted  from  ^'vahiable 
and  scarce  scientific  works^"  together 
with  many  "original  cofiimunicationa.*' 
Among  tne  former  are  extracts  from 
the  writings  of  Burrow,  Halley,  Hora- 
ley,  Hellins,  Ivory,  Lambton,  Landen, 
Leslie,  Maseres,  Maskelyne,  Milner, 
Pemberton,  Yince,  Wallace,  Wales,  and 
Young.  In  the  latter  are  valuable  papers 
by  Baines,  Beta,  Cygni,  Cunliff*e,  rarey, 
Moble,  Nicholson,  Omicron,  Rotherham, 
Scott,  Shires,  Slee,  Smith,  Todd,  &c. 
So  rich  and  varied  a  selection  fVom  audi 
distingniahed  writers  deservea  toore  par- 
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I  ttrakr  Btttioe  tiiaa  a  bare  enumeratioD 

of  names ;  and,  agreeably  to  the  sugges- 
tion of  my  esteemed  frieod,  Professor 
fATies,  of  the  Boyal  Militarv  Academy, 
proceed  to  give  the  "bill  of  fare," 
which,  no  doubt,  will  prove  highly  satis- 
factory to  the  appetite  of  the  most  epicu- 
reaa  mathematician. 

JSxtractsd  Papers, 
Art.  I.  Kepler*8  Methods  of  Com- 
puting the  Moon's  Parallaxes  in  Solar 
Eclipses  Demonstrated  and   Extended. 
By  I>r.  Pemberton :  Phil,  Trans. 

It.  Observations  on  the  Fundamental 

froperfy  of  the  Lever  j  with  a  Proof  of 

the  rriociple  assumed  by  Archimedes  in 

his  Demonstration.      By  the  Rev.  S. 

k  Vince:  Phil.  Trans. 

*^*  See  question  1648  Ladies'  Diary, 
18S9«  40,  on  the  subject  of  this  paper. 

III.  A  Problem  in  "  Mercator  s  Na- 
vigadon/'  vix.,  "A  ship  sails  from  a 
given  latitude,  and  having  sailed  a  cer- 
tain number  of  miles,  has  altered  her 
toogitude  by  a  given  quantiiy,  to  find  the 
course  steered.^*  Proposed  by  Dr.  Hal- 
ley,  resolved  by  Israel  Lyons:  Phil. 
Trans. 

IV.  Considerations    on    Logarithmic 
i         Solar  Tables  for  finding  the  Latitude  at 

Sea.    By  Dr.  Pemberton:  Phil.  Trans. 

%^  This  paper  contains  the  demon- 
stration of  a  neat  property  of  lines  in  a 
circle,  in  connection  with  the  ancient  geo- 
metrical method  of  conducting  spherical 
inquiries. 

.    V.  A  Discourse  on  the  Locus  for  Three 
and  Four  Lines,  celebrated  among  the 
Ancient  Geometerst  By  Dr.  Pemberton  : 
,        jPAiV,  Trans. 

*^^  In  a  scholium  appended  to  this 
valuable  paper  are  several  propositions  of 
ApoUonius's  *^  De  Sections  Detsrmi' 
nata^*  elegantly  demonstrated;  and  the 
writer  also  adds  a  postscript,  in  which  he 
considers  the  problems: 

1.  To  draw  a  triangle  given  in  species, 
tnat  two  of  its  angles  may  touch  each  a 
right  line  given  m  position,  and  Uie 
ftird  jpgic  or  given  point. 

d.  To  find  the  place  of  the  earth  in 
tiie  ecliptic,  whence  a  planet  in  any  given 
i;K>int  of  its  orbit  shall  appear  stationary 
m  longitude. 

VI.  Concise  Eules  for  Computing  the 
JBfTi^Cts  of  Befraetioi^  and  Parallazi  and 
jbr  Computing,  the  J)istanee  of  the  Moon 
^m  a  Star.  By  Sr<  Maskelyne :  Phk. 
Tram% 


yiL  Hints  Rahthre  to  Ji^iokm.  in 
Mechanics.  By  Beaben  Burrow :  ^«t- 
atic  Bes. 

VIIL  On  the  Motion  of  Bodies  Af- 
fected by  Friction.  By  the  Rev.  Samuel 
Vince:  Phil.  Trans. 

*«*  Two  valuable  papers,  and  well 
worthy  of  being  more  generally  known. 

IX.  An  Easy  and  General  Method  of 
Solving  all  the  Cases  of  Plane  and  Sphe- 
rical Triangles.  By  the  ReT.  Waller 
Fisher:  £diM  Phil  Trans. 

X.  Geometrical  Solutions  of  Three 
Celebrated  Astronomical  Problems,  visu 

1.  To  find  in  the  ecliptic  the  point  or 
longest  ascension. 

2.  To  find  when  the  arc  of  the  ecliptic 
differs  most  from  its  oblique  ascension* 

3.  The  tropic  found  without  the  aid  of 
the  parabola.  By  Dr.  Pemberton :  thil. 
Trans. 

**  A  very  valuable  specimen  of  the 
methods  by  which  the  ancient  geomeiera 
conducted  their  astronomical  inquiries. 

t.W. 
(T^be  eontinmsd.) 

•,♦  Correction. — In  page  M,  coL  •, 
line  91 ,  for  1842,  read  18i0 ;  and  In  Itoe 
32,  /br  1843,  read  1841 .  I  ftm  indebMl 
for  this  eorreeti«n  to  my  friend  Mr.  SOB- 
phen  Fenwiek,  of  the  Boytl  Military 
Acidemy.  Professor  Davies  also  statSs 
that  Nott  Sibi  and  N.  Selwon,  of  the 
Liverpool  8tudent,  are  fictitious  mimb 
assumed  by  Mr.  Knowlts,  of  ^  siiae 
pnblloatioa. 

Thomas  Wiz.iti*soii. 

Bornlej,  Fkrb.  8th,  1848. 


Teneefing  Machine. -VTe  hAve  received  ftom  (tit 
IiiTentor,  Mr.  John  Dresaert  of  8t4»ekbridge,  VaM., 
a  drawioe  and  deaeription  <tt  an  oacceUfBt  mcchiM 
recently  invented  ana  put  la  oyeratioo,  for  cutting 
veneers  from  a  round  log,  and  that  trithout  any 
other  waste  or  loaa  of  timber  than  vhst  la  oecaatonafi 
by  reducing  the  log  to  a  round  form,  aod  a  amall 
core  in  the  centre.  Prom  a  tingle  log  of  b?rd*ii-eye 
nsple,  S  re«t  long  and  SO  Inehaa  ill  diametSr,  th4» 
raaehiaa  will  cut  a  alagle  and  pacfeet  ihaet  of  b«au- 
tiful  veneer,  (a  sample  of  which  may  be  seen  at 
this  office)  3  feet  wide  and  SOO  feet  in  lenath,  «ea- 
auring  900  feet  The  oparatiaii  of  cutting  thaae 
lenaers  is  so  rapid  as  to  keep  a  sunreyor  con- 
fctantly  employed  in  measuring  the  Sheets.  It  itiAf 
ba  understood  that  the  log  revolvaa  oa  lU  axia, 
while  the  kaifs  or  cutter  ia  neaily  atattonacT^  btrt 
moves  gradually  towards  the  centre  of  the  jog  at 
the  rate  of  a  sixteenth  of  an  inch  t<>  eaeh  rar«1tttioa 
of  fte  {ofi.—Seieniyte  A  meHean.  Thia  mode  of  eol- 
ting  veneers  is  not  unknown  to  thia  country ;  tboiigh 
•ire  believe  it  has  never  been  carried  to  such  an  Ex- 
tent as  Mr.  Dresser  has  done.  Theie  used  Co  b« 
axhiblted  at  the  Polytadhnia  Institutiou,  sad  par- 
haps  is  still,  a  specimen  of  Ivory,  17  inched  by  3^, 
cut  In  thia  manner  by  a  Mr.  Fsp*^  W  PmH.-i^ 
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OE   ANY   LEM    NUHBBE  OF   PLACES 

In  the  Mathematician  for  November, 
1845,  appeared  a  paper  by  Mr.  WeddU, 
then  of  Newcastle,  and  now  of  Wimble- 
don,  Surrey,  on  the  Computation  of  Loga- 
rithmB  and  Anti-logarithms.  The  me- 
thods there  unfolded,  especially  the  first— 
thelogarilhmic  method— far  transcended 
in  utility  any  that  had  been  previously 
proposed  for  like  purposes.  Ijthe^^r 
ehcMxc^  Magazine  for  November,  1846, 


BY  PBTBE  OEAY, 

the  respectable  editors  of  »t«  ^2j*f!|r 
tician  «ve  admission  to  Mr.  Beam  • 
S^Aout  remark:    their  <lo.ot« 

Xh^t^l'^i^butiUcalcuUted 

go  to  as  I  am  aware,  is  his  o'™-  .^"W* 
Mr  Weddle's,  it  requires  a  *f«ent 
table  from  the  log*ri*mic  method  for 
r^         I-  ..t xin¥   tliia  disadvantaffe 


cA<iic»'  Magazme  *»' Noyember,  184b,      hjt     ,,  ,  logarithmic  method  for 

I  gate  an  account  of  those  «e*ods,  m-  ^"*  X^j5o„.  5„t,  this  disadrantage 
dSdtog  various  modifications  by  jh.ch  I  ^^  JPP»^"^^ted  by  the  construction  of 
beUeveAeirutiUtywasmcreasedand^      tKle.  it  possess^  advjmtjg«  m  ^^^^ 

respecte  which  enttUe  it  to  attention^  Jl 


Deueve  uicur  uuu(>j  """  "t;^ — : — v 
new  and  more  extensive  Table,  by  the  use 
of  which  the  labour  requisite  for  their 
applicaUon  was  materially  diminished. 
In  the  Mathematician  for  March,  1 847, 
appeared  a  paper  on  the  same  subject, 
by  Mr.  Hearn,  conUining  also  a  loga- 
rithmic and  an  anti-logarithmic  method. 
Of  Mr.  Hearn's  anti- logarithmic  methoa 
I  shaU  sp^    presently  :    but  m  the 
meantime  1  have  to  remark  of  his  loga- 
rithmic method,  that  it  is  absolutely  iden- 
tical with  Mr.  Weddle's.     Mr.  Hearn 
can  hardly  have  been  ignorant  of  Mr. 
Weddle's  paper,  for  he  has  been  a  con- 
tributor  to  the  Mathematician  from  a 
date  certainly  anterior   to    November, 
1845 :  and  the  very  number  of  that  work 
in  which  Mr.  Weddle's  naper  appears, 
contains  also  a  paper  by  Mr.  Hearo  ;— 
and  that  he  was  not  ignorant  of  my 
napers,  I  infer  from  his  having  appro- 
pnatfid  the  title— a  somewhat  peculiar 
ine— which  I  had  prefixed  to  them,  and 
also  adopted  certain  of  the  modifications 
of  the  logaritiimic  method  which  I  had 
proposed.    And  yet  Mr.  Hearn  mJws 
no  mention  in  his  paper  of  either  Mr. 
Weddle  or  myself.     In  these  circum- 
stances, it  appears  to  me  that  Mr.  Hearn's 
conduct  can  hardly  be  characterized  as 
otiier  than  a  piece  of  netty  literary  lar- 
ceny, quite  unwortiiy  of  a  eentieman  of 
his  talents  and  standing.    He  seems  to 
have  yet  to  learn  tiiat  this  unscrupulous 
mode  of  dealing  with  the  rights  of  others 
is  about  the  most  eflicient  he  could  adopt, 
if  his  object  were  to  have  his  own  rights 
called  in  question.   .  When  one  result  nut 
forth  by  a  writer  as  his  own  is  found  to 
have  been  appropriated  from  another,  a 
suspicion  wiU  arise  that  more  of  his 
results  may  be  entitied  to  be  placed  m 
the  same  category. 
I  must  express  my  surprise  also  that 


riven  by  Mr.  Hearn,  and  commensurete 
witii  that  which  I  formeriy  gave  for  the 
application  of  Mr.  Weddle's  metiiods. 

The  Uble  consists  of  four  columns, 
the  first  tiiree  headed  I.,  IL,  Yv^' 

rctivelv,  and  tiie  foiffth  headed  IV. 
VI.  ^he  meaning  of  the  last  head- 
ing is,  that  column  V.  is  the  same  as 
column  IV.,  with  two  places  cut  off,  and 
column  VI.  the  same,  witii  four  places 
cut  off.    The  values  m  tiie  table  arc 
logarithms  of  twelve  places,  deficienci|M 
being  supplied  by  cyphers  prefixed.  The 
loganthms  in  the  first  column  are  those 
of  101,   102,...  199;   w  tiie  second 
column  those  of    1(K)01,  1 0002^  .  . 
10099;    the    tiiird    those  of   lOOOOOl, 
1000002,  . . .  1000099,  and  so  on ;  and 
the  relation  to  those  numbers  of  the 
fieures  in  the  arguiftent  columns  wiU  Dc 
apparent  on  inspection.  There  is  ^  an 
auxiliary  table,  contelning  tiielogaritHms 
of  the  first  nine  natural  numbers. 

The  principle  of  the  operation  for  ap- 
plying this  table  admits  ^  ,^^1  «; 
planation ;  but  the  detwls  will  be  b«t 
understood  by  reference  to  example. 
The  given  logarithm  is  decomposed  by 
subtraction  into  a  series  of  otiier  loga- 
ritiims  taken  from  tiie  successive  columnB 
of  the  Uble,  commencing,  if  cipcum- 
stancea  admit  of  it,  witii  tiie  auxiliary 
table.  The  numbers  corresponding  to 
tiiese  logarithms  bemg  tiien  multiplied 
together,  the  product  is  the  number  re- 

^*^in  this  process,  unlike  tiie  analogous 
one  of  Mr.  Weddle's,  there  can  ariic  no 
failing  case,    Altiiough  a  colunm  may 


Digitized  by 


Cjoogle 


ANTI-IOQAKITHVIC   TABlX. 


157 


beeaaioiially  have  to  be  passed  over, 
(which  is  no  dlBadvantage  J  it  can  never 
be  necessarj  to  make  two  entries  in  the 
same  eolamn.  The  distinguishing  cha- 
racteristie  of  this  method  arises,  as  will 
be  presently  seen,  from  the  peculiar  form 
of  the  factors  whose  logarithms  are  tabu- 
lated. In  consequence  of  this  peculiarity 
of  form,  the  operation  of  multiplying 
these  flictors  becomes  one  of  extreme 
faciUty. 

Example  1. 
Required  the  number  whose  logarithm 
is  0-94011,63078,18, 

940116307818 

845098040014  7 


95018267804 
9342I685I62 


1596582642 
1560652643 


35929999 
35610688 


319311 
317035 


2276 
2258 

18 
18 


24,  Col.  I. 
36  „  II. 
82  „  III. 
73  „  IV. 
52     „     V. 


42 


VI. 


700000000  0,0,0 

1 40000000000 

28000000000 


24 


8  6  8  0  0  0  0  0,0,0  0  0 

2604000000 

520800000 


8  7  112  4,8,0  0  0  0  0 

69689984 

1742250 


8  7  1  1,9,6  2  3  2  2  3  4 

609837 

26136 


8  7,1,1  96868207 

4356 

174 


,8,7  1196872737  42 
35 
2 


8.7  1196872774 
In  the  fint  part  of  this 


36 


82 


73 


52 


aNmnberrsq. 
operation  the 


given  logarithm  is  seen  to  be  exhausted 
by  successive  entries  of  the  auxiliary 
table  and  the  several  columns  of  the 
principal  table ;  and  the  factors  whose 
multiplication  will  produce  the  number 
required  are  7x124x10036x100082, 
&c.  The  multiplication  of  these  factors 
is  shown  in  the  second  part  of  the  opera- 
tion. The  first  factor,  7,  is  set  down, 
followed  bv  11  cyphers.  One  cypher  is 
pointed  off,  and  multiplication  made  by  2 ; 
another  cypher  is  pointed  off*,  and  mul- 
tiplication made  bv  4.  The  three  lines 
are  then  added,  forming  a  new  multi- 
plicand. Three  figures  are  now  pointed 
off*,  and  multiplication  performed  by  8 ; 
another  figure  is  pointed  off*,  and  multi- 
plication performed  by  6,  and  the  three 
lines  are  again  added.  This  process  is 
repeated  till  all  the  factorial  figures  have 
been  used,  and  the  last  sum  is  the  number 
required. 

but  the  last  priooess  may  be  much 
abbreviated,  as  here  shown. 


7 

14 

28 

8  68 

2604 
5208 

8  7  1  1  2  4,8 

e  9  689984 
1  742250 


,8,7,1,1,9,6  232234 

609837 

26136 

4356 

174 

35 

2 


8,7  1  1  9  6  872774 
1.  The  placing  of  the  several  pro- 
ducts is  regulated  as  follows : — The  first 
product  falls  one  place  to  the  riffht  of 
Its  multiplicand,  and  the  second  two 
places  to  the  right  of  the  same ;  the  third 
product  falls  three  places  to  (he  right  of 
it$  multiplicand,  and  the  fourth  four 
pbces  to  the  right  of  the  same,  and  so 
on.  The  last  figare  of  the  fifth  product 
thus  falb  in  the  twelfth  place,  and  hence 
the  multipheand  for  the  sixth  product 
is  the  third  multiplicand  with  the  last 
figure  cut  off.  From  this  point  the  cur- 
taiknent  of  the  multipUeand  goei  on 
regiihrly. 
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1. 

II. 

m. 

IV.  V.  VI. 

01 

43  2137  3783 

4342  7277 

43  4294 

4343 

01 

03 

86  0017  1762 

8685  0212 

86  8588 

8686 

03 

03 

128  3722  4705 

1  3026  8805 

130  2881 

1  3029 

03 

04 

170  3333  9299 

1  7368  3058 

173  7174 

1  7372 

04 

05 

211  8929  9070 

2  1709  2972 

217  1467 

2  1715 

05 

06 

253  0586  5265 

2  6049  8547 

260  5759 

2  6058 

06 

07 

293  8377  7685 

3  0389  9785 

304  0051 

3  0401 

07 

08 

334  2375  5487 

3  4729  6685 

347  4342 

3  4744 

08 

09 

374  2649  7941 

8  9068  9250 

390  8633 

3  9067 

09 

10 

413  9268  5158 

4  3407  7479 

434  2923 

4  3429 

10 

11 

453  2297  8787 

4  7746  1374 

477  7213 

4  7772 

11 

12 

492  1802  2670 

5  2084  0936 

521  1503 

:  5  2115 

12 

13 

530  7844  3483 

&  6421  6165 

564  5792 

5  6458 

13 

14 

569  0485  1336 

6  0758  7063 

608  0080 

6  0801 

14 

15 

606  9784  0354 

6  5095  3630 

651  4368 

6  5144 

15 

16 

644  5798  9227 

6  9431  5866 

694  8656 

6  9487 

16 

17 

681  8586  1746 

7  3767  3774 

736  2943 

7  3830 

17 

18 

718  8200  7306 

7  8102  7353 

781  7230 

7  8173 

18 

19 

755  4696  1393 

8  2437  6606 

825  1517 

a  2516 

19 

20 

791  8124  6048 

8  6772  1531 

^68  5803 

8  6859 

20 

21 

827  8537  0316 

9  1106  2131 

912  0088 

9  1202 

21 

22 

863  5983  0675 

9  5439  8406 

955  4374 

9  5545 

22 

23 

899  0511  1439 

9  9773  0358 

998  8658 

9  9888 

23 

24 

934  2168  5162 

10  4105  7986 

1042  2942 

10  4231 

24 

25 

969  1001  3008 

10  8438  1292 

1085  7226 

10  8574 

25 

26 

1003  7054  5118 

11  2770  0277 

1129  1510 

11  2917 

26 

27 

1038  0372  0956 

11  7101  4941 

1172  5793 

11  7259 

27 

28 

1072  0996  9648 

12  1432  5286 

1216  0075 

li   1602 

28 

29 

1105  8971  0299 

12  5763  1312 

1259  4357 

12  6945 

29 

30 

1139  4335  2307 

13  0093  3020 

1302  8639 

13  0288 

30 

31 

1172  7129  5656 

13  4423  0412 

1346  2920 

13  4631 

31 

32 

1205  7393  1206 

13  8752  3487 

1389  7201 

13  8974 

82 

33 

1238  5164  0967 

14  3081  2246 

1433  1481 

14  3317 

33 

34 

1271  0479  8365 

U  7409  6692 

1476  5761 

14  7660 

34 

35 

1303  3376  8495 

15  1737  6823 

1520  0041 

15  2003 

35 

36 

1335  .1890  8370 

15  6065  2643 

1563  4320 

15  6346 

36 

37 

1367  2056  7156 

16  0392  4150 

1606  8599 

16  0689 

37 

38 

1398  7908  6401 

16  4719  1346 

1650  2877 

16  5032 

38 

89 

1430  1480  0254 

16  9045  4232 

1693  7154 

16  9375 

39 

40 

1461  2803  5678 

17  3371  2809 

1737  1432 

17  3718 

40 

41 

1492  1911  2655 

17  7696  7077 

1780  5709 

17  8061 

41 

42 

1522  8834  4383 

18  2021  7038 

1823  9985 

18  2404 

42 

43 

1553  3603  7465 

18  6346  2693 

1867  4261 

18  6747 

43 

44 

1583  6249  2095 

19  0670  4041 

1910  8537 

19  1090 

44 

. 

45 

1613  6800  2235 

19  4994  1084 

1954  2812 

19  5432 

45 

46 

1643  5265  5784 

19  9317  3824 

1997  7087 

19  9775 

46 

47 

1673  1733  4748 

20  3640  2260 

2041  1361 

20  4118 

47 

48 

1702  6171  5395 

20  7962  6393 

2084  5635 

20  8461 

48 

49 

1731  8626  8412 

21  2284  6^5 

2127  9908 

21  2804 

49 

50 

1760  9125  9056 

tl  6606  17S7 

2171  4181 

21  7147 

50 
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II. 

III. 

IV.  t.  VI 

51 

51 

1789  7694  7293 

22  0927  2988 

2214  8454 

22  1490 

52 

1818  4358  7945 

22  5247  9921 

2258  2726 

22  5833 

52 

53 

1846  9143  0818 

22  9568  2555 

2301  6998 

23  0176 

53 

54 

1875  2072  0836 

23  3888  0892 

2345  1269 

23  4519 

54 

55 

1903  3169  8170 

23  8207  4933 

2388  5540 

23  8862 

55 

56 

1931  2459  8354 

24  2526  4678 

2431  9810 

24  3205 

56 

57 

1958  9965  2409 

24  6845  0128 

2475  4080 

24  7548 

57 

58 

1986  5708  6954 

25  1163  1285 

2518  8349 

25  1891 

58 

59 

2013  9712  4320 

25  5480  8148 

2562  2619 

25  6234 

59 

60 

2041  1998  2656 

25  9798  0720 

2605  6887 

26  0577 

60 
61 

61 

2068  2587  6032 

26  4114  9000 

2649  1155 

26  4920 

62 

2095  1501  4543 

26  8431  29y0 

2692  5423 

26  9262 

62 

63 

2121  8760  4404 

27  2747  2690 

2735  9691 

27  3605 

63 

64 

2148  4384  8048 

27  7062  8101 

2779  3957 

27  7948 

64 

65 

2174  8394  4214 

28  1377  9225 

2822  8224 

28  2291 

65 

66 

2201  0808  8040 

28  5692  6061 

2866  2490 

26  6634 

66 

67 

2227  1647  1148 

29  0006  8611 

2909  6756 

29  0977 

67 

68 

2253  0928  1726 

29  4320  6876 

2953  1021 

29  5320 

68 

- 

69 

2278  8670  4614 

29  8634  0857 

2996  5285 

29  9663 

69 

70 

2304  4892  1378 

30  2947  0554 

3039  9550 

30  4006 

70 
71 

71 

2329  9611  0392 

30  7259  5968 

3083  3814 

30  8349 

' 

72 

2355  2844  6908 

31  1571  7100 

3126  8077 

31  2692 

72 

73   2330  4610  3129 

31  5883  3951 

3170  2340 

81  7035 

n 

74 

2405  4924  8283 

32  0194  6522 

3213  6603 

32  1378 

74 

75 

2480  3804  8686 

32  4505  4813 

3257  0865 

32  5721 

75 

76 

2455  1266  7814 

32  8815  8826 

3300  5126 

38  0064 

76 

71 

2479  7326  6362 

33  3125  8561 

3343  9388 

33  4407 

n 

78 

2504  2000  2309 

33  7435  4020 

3387  3649 

38  8750 

78 

79 

2528  5303  0980 

34  1744  5202 

3430  7909 

34  3093 

79 

80 

2552  7250  5103 

34  6053  2110 

3474  2169 

34  7435 

80 

81 

2576  7857  4869 

35  0361  4743 

3517  6428 

35  1778 

81 

, 

82 

2600  7138  7985 

35  4669  3102 

3561  0688 

35  6121 

82 

83 

2624  5108  9730 

35  8976  7189 

3604  4946 

36  0464 

83 

84 

2648  1782  iOlO 

36  8283  7004 

3647  9204 

36  4807 

84 

85 

2671  7172  8403 

86  7590  2549 

3691  3462 

36  9150 

85 

86 

2696  1294  4218 

3/  1896  3823 

3734  7720 

37  3493 

86 

87 

2718  4160  6536 

37  6202  0828 

3778  1976 

37  7836 

87 

88 

2741  5784  9264 

38  0507  3565 

3821  6233 

38  2179 

88 

89 

2764  6180  4173 

38  4812  2034 

3865  0489 

38  6522 

89 

,  90 

2787  6560  0953 

38  9116  6237 

3908  4745 

39  0865 

90 
91 

91 

2810  3336  7248 

39  3420  6174 

3951  9000 

39  5208 

92 

2&33  0122  8704 

39  7724  1846 

3995  3255 

39  9551 

92 

93 

2855  5730  9008 

40  2027  3253 

4038  7509 

40  3894 

93 

94 

2878  0172  9930 

40  6330  0398 

4082  1763 

40  8237 

94 

95 

2900  3461  1363 

41  0632  3280 

4125  6016 

41  2580 

95 

96 

2922  5607  1356 

41  4934  1900 

4169  0269 

41  6923 

96 

97 

2^4  6622  6162 

41  9235  6260  4212  4522  | 

42  1265 

97 

98 

2966  6519  0262 

42  3536  6359  4255  8774  | 

42  5608 

98 

99 

2988  5307  6410 

42  7837  2200 

4299  3026 

42  9951 

99 

.^ 

..I 

Digitized  by  VjOOQ  IC 


160 


ANTI-LOOARITlfVIC  TABtS. 


AUXILIARY  TABLB. 


0000  0000  0000 
3010  2999  5664 
4771  2125  4720 
6020  5999  1328 
6989  7000  4336 

7781  5125  0384 
8450  9804  0014 
9030  8998  6992 
9542  4250  9439 


Etcample  S. 
Bequired  the   inti-log  of    0*18712, 
88574,21. 

1371288574211 
136720567156  37  CoL    I. 


2.  It  is  obviously  unnecessary  to  form 
any  more  separate  multiplicands  after  the 
fourth,  as  the  effective  figures  from  that 
point  undergo  no  change.  Two  additions 
are  thus  saved. 

3.  A  farther  abbreviation  is  to  com- 
mence the  operation  with  the  prodact  of 
the  first  two  factors,  (7x124^=868,) 
which  may  be  formed  mentally.  The 
next  product  then  will  fall  three  places 
to  the  right  of  this  multiplicand.  This 
abbreviation  will  be  employed  in  suc- 
ceeding examples. 

Example  2. 
Given  log  ir  -  0*49714,98726,94 ;  re- 
quired v. 

497149872694 
477121254720  3 


20028617974 
17033339299 


29952  8675 
2986340857 


8937818 
8685803 


252015 
251891 

124 
87 

37 
37 
312 

1872 
2808 


3  1  4  1  5  2,8 

6  283056 


04, 

Col.  I. 

69 

„  n. 

20 

M  III. 

58 

„  IV. 

02 

.,   V. 

85 

M  VI. 

3x104 

6 

9 

408290268 
39068925( 

109 
!40 
)52 

II. 

1760101! 
1737143S 

III. 

22958: 
22583: 

IV. 

3750 
3735  86 

>» 

V. 

15 
15  35 

ft 

VI, 

137 

1233     C 

^9 
10 

1371233 

5484932  4 

137128784932 

68564  S 

2742  S 

1097  { 

82  i 

42 

1£ 

1-37128857422  -Nomber  req. 
The  number  here'  found  is  ten  times 
the  given  logarithm.     It  is  therefore 
a  root  of  the  transcendental  equation, 

10  •^^•^^r. 
Example  4. 
Given  the  logarithm  2-94250,41061, 
68 ;  required  the  corresponding  number. 
942504106168 
903089986992 ( 


39414119176 
37426497941 


,3,1,4  1,5,9  083056 

157080 

25133 

63 

25 

2 


3*1  4  1  5  9  265359 


1987621235 
1949941084 


20 


5 

80 

2 

8 

5 


37680151 
37347720 


332431 
330064 

2367 
2345 


22 
22 
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45 


76 


54 


51 
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872 

8x109 

3488 

4 

4360 

5 

8  7  5  9  2  4,0 

7  0  073920 

8 

5  255544 

6 

^,7,5,9,9,9  329464 

613200 

7 

IM: 52560 

6 

4380 

5 

350 

4 

44 

5 

1 

1  ' 

8  7  5-999  999999 

The  kmrithm  here  ^ven  is  that  of 
*876.     Tbere  is  a  deviatioii  from  the 

truth  of  a  unit  in  the  ninth  decimal 

plaoe. 

Ewample  5. 

Required    the  anti-log.  of   2-73880, 

59509,  to  ten  places. 

7332059509 

6989700043 

5 

342359466 
334237555 


8121911 
7810274 


311637 
308338 


3299 
3257 

42 
42 


08 
18 
71 
75 


540 


540 
4  3  20 


97 
5x108 
1 
8 


,5,4,0,9,7,20 

3  78680 

5410 

3787 

270 

49 

4 


5  4  1-01  08200  ^Number  req. 
This  example  was  given  in  one  of  my 
preTloos  papers,  and  the  latter  part  of 
the  operation  there  may  be  compared 
with  tne  part  corresponding  here.  The 
preWous  operation  nas  100  flj^es  set 
down,  and  besides  the  mnltipUcations 


common  to  both  processes,  it  contains 
five  substractions  and  a  multiplication 
by  6.  The  present  operation  reouires 
only  47  figures,  and  it  consuBti  of  two 
additions.  These  examples  may  suffice 
for  illustration  of  the  method. 

The  table  was  formed  as  follows : — 
Column  I.  is  taken  from  Hutton's  Table 
of  Logarithms  to  20  places.  The  other 
columns  were  formed  by  interpolation, 
every  tenth  value  being  independently 
constructed.  These  fundamental  values 
for  column  II.  were  obtained  by  a  little 
management  from  the  uble  just  referred 
to,  and  for  the  other  columns  they  were 
found  by  Mr.  Weddle's  method.  In  in- 
teroolating  the  remaining  values  fourth 
differences  were  employed  for  column 
II,  second  differences  for  column  III, 
and  first  differences  for  column  IV.  The 
values  are  all  true  to  the  nearest  unit  in 
the  twelfth  place. 

sr,  Baker-street,  Llojrd-tquare, 
December  SI,  \M. 


HOROLOGICAL  TBLL-TALXS. 

Sir,— 1  percsive  in  the  oolnnms  of  year 
liagaiine,  Dee.i4,  an  apparstai  registered  by 
a  DnbiiB  watchmaker  imder  the  Act  for  the 
Protection  of  Articles  of  Utility.  I  am  at  a 
loss  to  discover  in  what  its  novdty,  and  oon- 
■eqvflntly  utility,  ooniists,  for  it  seems  to  me 
to  eorrespond  exactly  with  the  sort  of  tell- 
tale which  has  been  in  nse  as  long  as  I  re- 
member,^ and  is  thus  described  in  Thom- 
son's ''  Time  and  Timekeepers,"  (p.  165,) 
published  in  1842. 

"  The  tell-tale  Clock  was  invented  to  insure 
the  presence  and  attention  of  sentinels  and 
Dight  watchmen ;  forty  -  eight  moveable 
pins  project  round  the  edge  of  the  dial, 
which  tnrniDg  ronnd  once  in  twdve  hours, 
brings  one  of  tliese  pins  under  a  fixed  hand 
each  quarter  of  an  hour ;  this  fixed  hand 
indicates  the  time,  while  behind  the  hand  is 
a  iMwr  posh-piece,  which  when  pulled  by 
a  cord  pushes  in  the  projecUng  pin ;  there- 
fore if  the  person  whose  duty  It  is  to 
watch  is  not  on  the  spot  to  pnU  the  cord 
when  the  pin  is  at  the  index,  it  would  re- 
main projecting,  showing  his  neglect  at  the 
exact  quarter  at  which  he  was  absent." 

Every  reader  must  perceive  the  exact 
shnilarity  between  the  old  tell-tale  and  the 
new  one  registered,  by  which  there  is  but 
one  fact  islearly  demonstrated ;  namely,  that 
money  Is  more  plentiftil  in  Ireland  than  it  is 
here. 

I  am.  Sir,  yours,  &c.. 

Ah  Olu  Clockmaxxr. 
Birmipghim,  February  S,  1S48. 
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BAMOBMAn'S  COLP  and  TKXEMAL  PB0CB8M8  OF  BLBACHINO. 

[PvUot  dated  July  31,  1S47.    Patentee,  Hector  Sandetnan,  of  Tullochfield,  near  Perth.    Ssedficatlon 
enrolled  January  SI,  1848. 

imprei^nated  with  them ;  tnd  the  better  to 
rnsure  such  result,  I  leave  the  goods  so  im- 
mersed for  several  hours, — say  twelve,  more 
or  less,  as  may  seem  necessary.  Any  of  the 
alkalis  and  alkaline  substances  before  enu* 


The  cold  and  thermal  processes  which  we 
have  now  to  bring  under  the  notice  of  our 
readers,  seem  destined  to  produce  a  change 
in  the  ait  of  bIe-<chiog,  which  can  be  likened 
to  nothing  so  well,  as  the  great  revolution 
produced  in  the  iron  manufacture  by  the 
introduction  of  the  hot  blast.  They  are 
founded  on  a  peculiar  property  of  hydrates 
of  lime — a  property  possessed,  we  believe, 
by  no  other  aqueous  solutions  whatever — 
namely,  that  the  colder  the  water,  the  greater 
is  the  quantity  of  the  solid  matter  (lime) 
which  they  absorb.  Nearly  all  the  expense 
to  which  bleachers  are  now  put  for  furnaces 
and  ful  will  be  henceforth  saved,  and  their 
buainesa  done,  Bt  the  same  time,  in  a  much 
more  effeotnal,  expeditious,  and  satisfactory 
manner.  We  extract  the  following  details 
from  the  Patentee's  specification : 

First  Proeen. 
According  to  the  modes  or  systems  no^ 
followed  of  clearing,  scouring,  and  bleaching 
textile  fabrics  composed  of  cotton,  flax,  tow, 
China  grass,  phormium  tenax,  or  New  Zea- 
land  flax,  straw,  hemp,  tilk,  wool,  and  other 
irbrous  materials,  and  of  similarly  treating 
the  said  materials  in  their  crude  state,  or  in 
A  spun  state,  as  yarn,  thread,  or  twist,  it  is 
VMui  to  employ  potash,  peariash,  barilla, 
soda,  soda-ash,  hard  and  soft  soap,  lime, 
and  other  alkalis  or  alkaline  earths,  in 
aqueous  solutions,  or  mixtures  at  the  boil- 
ing temperature,  or  at  a  temperature  closely 
approximating  to  boiling.  Now,  my  flrst 
improvement  consists  in  employing  the  said 
iolntions  and  mixtures  in  a  cold  sUte  only, 
preferring  to  use  them  at  the  temperature  of 
the  atmosphere  at  the  time,  and  never  in 
■any  case  at  a  temperature  higher  than  can 
be  obtained  without  the  aid  of  fire ;  where- 
fore, and  in  eontradisttnction  to  the  hot  or 
boiling  processes  commonly  followed,  I  de* 
signate  mine  **  The  Cold  Process  of  Clearing, 
Scouring,  and  Bleaching."  The  details  of 
tbia  process  are  as  'follows: — ^When  the 
goods  to  be  subjected  to  the  process  consist 
of  any  of  the  materials  aforesaid  in  a  woven 
state,  I  first  give  them  a  preparatory  steep- 
ing in  warm  water,  in  order  to  soften  and 
expand  their  fibres,  and  make  them  thereby 
mon  open  to  the  subsequent  action  of  the 
alkaline  solutions ;  but  when  the  piaterials 
are  in  a  crude  or  spun  state,  this  prepara- 
tory steeping  may  be  dispensed  with.  The 
goods  being  either  so  prepared,  or  in  the 
original  state  in  which  they  are  sent  to  the 
bleachers,  I  immerse  them  in  the  said  cold 
alkaline  solutions,  in  such  manner  as  that 
every  fibre  shall  be  thoroughly  soaked  or 


merated  may  be  used,  but  I  prefer  lime, 
and  in  the  state  commonly  called  milk  of 
lime,  because,  while  sufficiently  effectual,  it 
is  cheap,  and  because  also  a  much  larger 
quantity  of  it  can  be  dissolved  by  cold  than 
by  boiling  water.  In  preparing  this  hydrate 
of  lime,  I  first  sift  slaked  lime  to  a  very  fine 
powder,  and  then  steep  it  in  water  for 
several  hours.  In  afterivards  mixing  it  with 
cold  water,  to  form  the  alkaline  mixture  in 
which  the  goods  are  to  be  immersed  as 
aforesaid,  I  find  it  of  advantage  that  more 
lime  should  be  used  than  can  be  dissolved 
by  the  quantity  of  water  employed,  becaose 
the  oils,  or  oily  matters,  usually  contained 
in  the  gooda,  form  chemical  combinations 
with  portions  of  the  lime  in  the  «o1utioiyy 
which  would  by  such  abstraction  be  soon 
deprived  of  its  activity  as  a  detergent,  un- 
less there  were  an  excess  of  lime  sufficient 
to  keep  up  the  solution  to  its  full  point  of 
causticity.  Solutions  of  chloride  of  lime,  or 
potash,  ^or  dilute  sulphuric  acid,  are  em- 
ployed in  aid  of  this  cold  process,  in  the 
same  way  as  they  have  been  heretofore  used 
in  other  processes  of  bleaching.  In  a  great 
many  if  not  a  majority  of  cases  the  goods 
may  be  brought  to  a  sufficient  degree  of 
clearness  and  whiteness  by  the  cold  process 
alone.  When,  however,  a  still  greater  de- 
gree of  whiteness  is  required  than  the  cold 
process  is  capable  of  accomplishing,  my 
usual  practice  is  to  take  the  goods  after  they 
have  gone  through  the  said  process,  and 
steep  or  bock  them  in  a  weak  solution  of 
any  of  the  fixed  alkalis  or  soap,  either  in  a 
state  of  ebullition  or  of  approximation  to  it. 
The  quantity  of  lime  expended  in  this  cold 
process  is  much  the  same  aa  when  lime  is 
used  according  to  the  ordipary  hot  or  boiling 
processes.  When  UtAe  alone  is  used  through- 
out the  process,  all  the  difference  between 
the  cost  of  this  cheap  article  and  the  cost  of 
any  of  the  fixed  alkaU$|  or  of  soap,  is  saved. 
And  so  also  when  none  but  cold  solutions 
are  employed,  there  will  be  a  saving  of  all 
the  cost  and  trouble  of  fomacet  and  fuel. 
But  in  ffery  case,  whether  any  ol  the  fixed 
alkalis  are  used  in  aid  of  the  milk  of  hme, 
or  not,  whether  solutions  of  a  higher  tem- 
perature are  partially  had  recourse  to  qr 
not,  the  saving  in  materials  and  lal^oiir 
effected  by  this  cold  process  is  very  great 
compared  with  the  cost  of  the  ordinary  hoi 
or   boiling   processes.     Moreovery   yaiWy 
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^knUf  w  iwiai,  wUdi  fasre  gone  through 
ibis  cpld  prooefls,  »re  found  to  retain  more 
«lf  i^heir  oiiginal  streDgth,  firronest,  leveU 
neitj  and  weight,  and  to  be  much  freer  from 
oozineas  of  fibre  than  those  which  have  been 
treated  according  to  the  ordinary  hot  or 
boiiiag  proceiBea.  In  like  manner  all  cloth 
(ileached  by  this  cold  process  retains  more 
ci^  Ui  original  atrengtb,  firmness,  elasticity, 
ud  weight,  than  that  which  ia  bleached  by 
the  hot  or  boiling  processes  heretofore  pur- 
sued. 

Second  Prgcea. 

Ify  inyentlon  consists,  aecondly,  ip  <4ear- 
im§,  sfsoiiriBg,  and  bleaching  the  fabrics  and 
materiala  before  enumerated  by  a  process  to 
d^t|Dgmsh  which  equally  from  th0  **  cold 
pnvcfBsa'^  before  described,  and  friMn  the  hot 
or  boiling  prdeeases  ordinarily  followed,  I 
caD  the  *'  Thermal  Process/'  In  this  second 
procesf,  I  use  the  alkaline  aolutions  and 
mixtims  aforesaid,  at  temperatures  which 
liiough  higher  than  those  observed  in  the 
cold  pfQcaaSt  *^  Jf^  much  lower  than  those 
at  which  they  are  employed  in  the  ordinary 
hot  or  hpiling  processes,  and  proportionately 
more  beiaeficial  than  the  latter.  If  the  milk 
qI  lime  be  made  use  of,  (which  I  prefer  in 
^s  ease  ^  well  as  in  the  cold  process,)  I 
employlit  wi^^  more  or  less  advantage  at 
tMBpecatsrea  Tarying  frooi  the  mean  tem« 
perature  of  the  atmosphere  up  to  170^  Fafa-< 
tpnbeit.  If  any  of  the  other  alkaline  solu- 
Uons  and  mixtures  aforeaaid  are  made  use 
of,  the  temperatures  at  which  they  are  em- 
ployed cannot  with  any  degree  of  utUity  be 
oansed  heyo«d  IbQ"  Fahrenheit. 

Third  Process. 

My  invention  eonaists,  thirdly,  in  the 
«mployment  in  clearing,  scouring,  and 
l^feacblng  Ae  fabrics  and  materials  before 
enumerated  of  what  I  call  a  '*  binary  oom- 

•und,"  prepared  in  manner  following;— 
/o  inil|c  of  ime  I  add  g  clear  solution  of 
ohlorido  of  lime,  and  atir  the  two  aubetanoea 
well  ti^pethert  the  quantity  of  lime  used 
qaaj  be  ipnch  about  the  same  as  that  nov 
w4  ^y  bUanhers  in  their  hot  or  boUiog 
tHmBeaeet,  and  the  strength  of  the  chloride 
foj^tfon  may  be  such  as  }^  epmmonly  en|- 
ploy«4  m  hiea^ng  operationi,  usiag  it 
etsonger  or  weaker  according  to  the  degree 
of  dispatch'  witii  which  the  bleaching  prpcesf 
{s'  requfied  to  be  pecforn^ed.  t  prefer  using 
this  binary  compound  in  the  cold  state, 
which  may  be  used  with  more  or  less  advan- 
tage at  any  ^itgret  of  temperature  not  inju- 
lipfia  to  the  gooda.  1  immerae  the  gooda  in 
this  binaiT  compound  for  a  period  of  from 
tir^ye  tq  t^^ty-lbar  hours,  more  or  less, 
imooMittg  to  I^M  etrength  of  the  eompound 


and  eonvenienoe.  In  generri  I  find  that  the 
bleaching  process  goes  on  u  well  by  one 
steeping  of  the  gooda  in  this  oomponnd  a«  il 
they  had  i>een  first  ateeped  in  the  milk  of 
lime,  and  then  in  chloride  of  lime  solution^ 
(as  is  usual  in  bleaching  by  the  hot  or  boil- 
ing processes,)  eo  that  not  only  one  opera- 
tion out  of  the  two  is  dispensed  with,  btjt 
the  entire  process  of  bleaching  effected  in 
less  time;  besides  which  there  ia  a  great 
saving  in  washing  and  fai  other  subordTn^^e 
manipulationa.  Although  I  have  men- 
tioned, and  prefer  the  hydrate  and  cUorido 
of  lime  as  the  materials  to  be  useu  fn  ipy 
'^binary"  compound,  yet  any  alkaii,  f)r 
alkaline  earth  in  solution  or  sUte  of  media- 
nical  BU9pension,  as  the  ease  may  be,  wiU 
on  being  mixed  with  the  solution  of  the 
chloride  of  an  alkali,  or  alkaline  earth,  form 
a  aimilg^r  bleaching  oomponnd.  My  reaapn 
for  preferring  the  hydrate  and  chloride  of 
lime  ia  simply  because  of  their  cheapnesa, 
while  aa  far  aa  my  experience  goea  they  are 
as  effective  as  any  materialy  tl^at  can  If 
used. 


^: 


CONTIRMATIOH  OF  F  ATI  NTS. 
JuniCIAL    CoMMITTSa     OF    TBB  BuiFV 

Council,  February  9ih, 
IPresent^Lord  LmgdaUj  Lord  CampMt^ 

Utr.  Lmskin^ioH,  Mr,  Pemlferton  JLtigkJ] 
Petition  of  Natbanibl  Cailx>. 

Mr.  W.  D.  Hill  (with  whom  vren  Mr.  RjumI 
Gurney  and  Mr.  Webster)  stated  tbat  this  Was  an 
applicatioa  for  the  coafirmation  of  letten  patent; 
founded  on  the  ptovision  of  the  statute  S  and  i 
Will.  IV.,  c.  83,  by  which  It  is  provided,  imter  oMa, 
that  when  a  patentee  "  shall  discover  that  sonw 
other  person  has,  unknown  to  him,  inTented  vtt 
used"  the  same  inTention  as  that  for  which  be  has 
obtained  his  letters  patent,  "  or  some  psvt  theEoof^ 
ke/ort  tkt  dttU  of  such  letters  patent,  it  sbaH  and 
may  be  lawful"  for  him  to  petition  the  down  (or  a 
confirmation  of  his  patent,  notwithstanding  such 
prior  use}  and  that  the  matter  of  sueh  pfttitfon 
jhall  be  heard  befors  the  Judicial  Committee  of  the 
Privy  ConncU,  who,  on  "  being  aatisiied  that  the 
patentee  believed  himself  to  be  the  first  and  originiU 
inTentor,  and  being  satisfied  that  such  faiventibn  or 
part  thereof  had  not  been  pdblidy  and  geMnUy 
need  befoce  Che  date  of  such  letters  patent,  any 
report  their  opinion  that  the  prayer  of  such  petition 
might  to  be  complied  with,'^fre.  The  petitioner, 
Nathaniel  Card,  had  inTonted  eertafai  imprtfve- 
ments  in  the  manufacture  of  wicks  for  candles,  and 
in  the  apparatus  connected  therewith,  tai  wUeh  he 
obtained  tetters  patent  dated  dth  Sept.  IMl .  Theae 
improvements  were  tiuree  io  amnber ;  bat  the  prin- 
cipal one,  and  that  on  which  the  present  queation 
of  conflimatioQTronid  mainly  turn,  was  thus  de- 
scribed in  the  specification :— "  The  bevt  wiefcing  is 
manufactured  from  the  short  staple,  or  finest  Smyr- 
na cotton.  The  cotton  or  flax  having  been  tint  speii 
into  thread  of  the  usual  size  employed  tor  such 
purposes,  two  or  three  such  threads  are  to  be  doubled 
or  slighUy  twisted  together  (I  prefer  two)  into  a 
strand  or  twist,  and  afterwasda  aa  many  in  nnmbqr 
of  aneh  airands  or  twltto  mt  aie  Intended  te  ceosti- 
tnte  the  wkk  are  to  he  placed  together,  and  again 
twisted  from  end  to  end  to  form  the  complete  vrfafc 
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It  will  b«  underttood  that  the  principal  feature  of 
novelty  in  this  improved  manner  or  forming  the 
wick,  M  simply  the  me  or  application  of  doubled 
thread*  or  etrand*  being  twitted  together  to  form  the 
taiek,  inatead  of  taking  single  threads  and  Inisling 
them  bodily  together,  as  hitherto  done  in  making 
wieking.'*  Tlie  superiority  of  these  double-thread 
wicks  consisted  in  their  being  ftee  of  "  wasters  "— 
preserving  their  perpendicularity  better— giving  a 
brighter  flame,  and  burning  much  longer.  They  had 
been  much  approved,  and  were  now  l>eing  exten- 
sively used.  £tut  very  recently  the  petitioner  had 
discovered  that  such  wicks  had  been  used  by  a  per- 
son of  the  name  of  Howe,  a  candle-maker,  at  Brink- 
low,  In  Warwickshire,  prior  to  the  date  of  his 
(Card's)  patent.  And  therefore  the  present  applica- 
tion for  a  confirmation  of  the  patent  under  the 
before-quoted  provision  of  the  statute. 

A  great  number  of  persons  connected  with  tlie  ' 
candle-manufkcture,  and  belonging  to  all  parts  of 
the  kingdom— London,  Manchester,  Derby,  Leeds, 
Hull,  &c.  &c.,— were  then  called  as  witnesses,  who 
concurred  in  stating  that  wicks  of  double-thread 
twist  were  wholly  unknown  to  the  trade  prior  to 
Card's  patent,  and  that  they  were  now  generally 
prefezred  to  all  others  for  the  reasons  before  given. 

Mr.  John  Howe,  of  Brlnklow,  the  party  referred 
to  in  the  opening  speech  of  counsel,  was  then  exa- 
mined. He  had  been  in  partnership  with  a  brother, 
as  candle-manufacturers,  at  Brinklow,  and  during 
the  snbeisteuee  of  the  partnership  his  brother  intro- 
duced into  the  house  the  use  of  double-thread  yarn 
for  the  wicks.  This  was  Arom  twelve  to  fifteen 
years  ago.  It  was  what  was  called  "  hosiery  yam," 
and  purchased  from  the  Leicester  agent  of  Messrs. 
Strutt  and  Co.,  of  Derby.  It  was  found  to  answer 
better  than  any  other  sort  of  yam  they  had  ever 
used,  gave  great  satisfaction  to  their  customers, 
and  they  continued  firom  that  time  forth  to  employ 
it.  The  partnership  between  him  and  his  brother 
had  been  dissolved,  when  the  witness  remained  in 
business  at  Brinklow,  and  his  brother  established  a 
manultetory  in  a  difierentpart  of  the  county  (War- 
wickshire). His  brother  had  since  died,  and  his 
business  was  now  advertised  for  sale  by  his  assig- 
nees. He  had  himself  continued  to  use  the  double- 
thread  wicks  down  to  the  present  time,  and  his 
brother  had  also  continued  to  use  them  to  the  period 
of  his  death.  He  had  never  made  any  secret  of  his 
use  of  this  description  of  yam ;  had  been  spoken  to 
about  it  by  various  parties ;  and  on  such  occasions 
had  &eely  told  them  all  he  knew  of  its  advantages, 
and  where  it  was  to  be  procured.  He  believed  tiiere 
was  one  other  house  wliieh  had  adopted  it.  He  had 
not  at  first  paid  any  attention  to  the  mode  in  which 
the  yarn  was  manufactured;  preferred  it  simply  be- 
eause  it  was  the  best  for  the  purpose  of  candle-wicks 
to  be  found  in  the  market ;  and  would  not  deny  that 
when  lately  applied  to  by  Mr.  Card  on  the  subject, 
he  might  have  said  that  he  was  not  aware  that  the 
3ram  he  used  was  of  the  double  sort.  [Shown  a 
specimen  of  the  petitioner's  yam.]  He  could  see  no 
material  difference  between  the  petitioner's  yarn 
and  his  own;  the  former  was  a  little  better  twisted, 
that  was  all. 

Mir.  Hill  here  proceeded  to  press  the  witness  as 
to  h  s  belief  in  the  perfect  similarity  of  tbe  two  arti- 
cles, when 

LoBD  Lahodals  asked  whether  the  counsel 
meant  to  say,  that  supposing  Card's  patent  to  stand 
good,  ttw  sort  of  wick  used  by  Ho^e  would  not  be 
regarded  as  an  infKngement  of  it  f 

Mr.  Hill  admitted  that  it  would. 

Loan  Cawpbsll.  Why  that  is  the  very  case  the 
petitioner  has  to  make  out  to  entitle  him  to  the 
conflnnation  he  now  applies  for. 

Loan  Laxodale  (to  witness).— Have  you  come 
to  any  arrangement  with  the  petitioner  as  to  your 
tatvat  use  of  these  double  wicks  in  the  event  of  his 
patent  being  oonflrmedt 

Mr, Howe.— Ho;  I  have  not;  and  I  consider  it 
will  be  very  much  to  my  pr^udlct  if  the  preteat 
patent  ia  oonflnned. 


Mr.  BnsBEL  OnawET  said,  they  had  no  wlah  to 
bear  hard  on  Mr.  Howe,  and  would  be  content  to 
take  the  confirmation  subject  to  the  condition  of 
granting  him  a  f^ee  license  during  the  remainder  of 
the  patent. 

Loan  Campbell.— But  there  is  the  brother— his 
business  is  for  sale ;  to  be  sold  of  course  as  it  was 
at  the  time  of  his  death. 

Mr.  OuaKBY.— We  are  willing  to  give  tbe  bro- 
ther's executors  also  a  license. 

Mr.  Waddimcktov,  for  the  Crown,  then  addressed 
their  lordships.  He  submitted  that  no  sufflelent 
case  had  been  made  out  for  the  confirmation  of  the 
subject. 

The  Court  having  been  cleared,  on  its  being 
again  opened, 

LoKB  Campbell:— Their  Lordships  an  of  opi- 
nion that  the  prayer  of  this  petition  ought  not  to  oe 
granted.  It  is  a  very  extraordinary  power  this 
which  is  vested  by  the  Legislature  in  the  Judicial 
Committee,  and  ought  to  be  very  cantioualy  exer- 
cised. By  the  law  as  it  before  stood,  it  was  neeoa- 
sary  for  the  validity  of  a  patent  that  the  invention 
should  be  new  as  well  as  that  it  should  be  useful, 
and  if  it  could  be  proved  that  the  invention  had 
been  practised  publicly  by  any  pezion  before  the 
patent  was  granted,  the  patent  was  invalid.  That 
law  led  to  hardship  in  many  cases ;  because  it  often 
happened  that  experiments  had  been  made,— that 
a  certain  progress  had  been  made  in  an  invention, 
— that  those  experiments  proved  abortive  and  were 
abandoned,— that  some  other  ingenious  man  b^aa 
de  novof  investigated  the  subject,  and  eompleted  the 
process,  by  which  a  great  benefit  was  conferred  on 
the  community;  this  person  then  gained  a  patent 
for  his  invention  ftom  the  Crown,  and  by  his  speci- 
fication might  have  communicated  it,  and  having 
conferred  a  great  benefit  upon  the  public,  when  he 
began  to  make  his  profit,  his  patent  was  infUnged, 
and  when  he  brought  an  action  against  those  who 
infirlnged  the  patent,  the  preceding  abortive  experi- 
ments were  brought  up  as  proof  that  the  invention 
was  not  new.  Some  doubt  existed  in  Weatmisster 
Hall,  whether  if  an  experiment,  although  it  had 
been  to  a  certain  degree  successfhl,  had  been  aban- 
doned, it  would  vitiate  the  patent ;  but  to  remove 
all  doubt  upon  the  suMect,  this  enactment  was 
resorted  to  by  the  Legislature,  and  I  think  most 
beneficially  if  It  be  properly  applied— that  although 
there  may  have  been  a  general  knowledge  of  an 
invention,— the  meaning  was,  if  it  was  not  actually 
carried  into  eflbct,— If  it  had  been  abandoned,  that 
that  knowledge  should  not  vitiate  the  patent  by 
which  the  discoverv  was  perfected  and  rendered 
Iwneflcial.  Now  the  language  of  the  L^slature 
is  this,  that  the  Committee,  upon  examining  the 
matter,  and  being  "satisfied  that  such  patentee  be- 
lieved himself  to  be  the  first  and  original  inventor, 
and  being  satisfied  that  such  invention,  or  part 
thereof,  had  not  been  publicly  and  generally  used 
before  ttie  date  of  such  letters  patent,  may  report 
to  the  Crown  their  opinion  that  the  prayer  of  such 
petition  ought  to  be  complied  with,  whereupon  the 
Crown  may  grant  a  confirmation  of  such  letters 
patent,  so  as  to  give  to  such  petitioner  the  sole  right 
of  using,  making,  and  vending  such  invention  as 
against  all  persons  whatsoever — probably  with  the 
words  meant  to  be  understood,  notwith«iding  any 
prior  use  of  the  said  Invention.  Then  the  Judicial 
Conunittee  must  first  see  that  the  petitioner  bellevee 
himself  to  be  the  first  and  original  inventor.  Upon 
that  part  of  the  case,  it  seems  to  their  lordships  that 
the  petitioner  has  not  afforded  them  sufficient  evi- 
dence ttom  which  they  can  reasonably  bifer  that  he 
was  the  first  inventor.  He  lias  not  shown  any  ex- 
periments which  he  made,  and  pecadventure  he 
merely  may  have  bought  a  little  of  some  hosiery 
yam,  and  stumbled  upon  the  improvement  as  Mr. 
Howe  said  he  did.  But,  however,  supposing  he 
were  really  the  first  inventor,  and  belfeved  him- 
self to  be  so,  it  seems  to  their  lordships  that  this  la 
not  a  case  In  whleh  it  would  be  proper  fbr  the  patent 
to  be  oonllnned.    For  hen  we  nave  had  It  in  erf- 
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d«iM  that  aaoiher  eandle-makar  had  adapted  the 
MOM  nanner  of  makiiig  wicks  before  the  patent 
waa  taken  out,— that  he  practiaed  it  in  one  part  of 
Warwickshire  andUs  brother  In  another  part  of  the 
oountry^that  they  considered  It  agreat  Improvement 
both  with  regard  to  the  economy  of  cotton  and  the 
brightness  of  the  flame;  and  that  instead  of  aban< 
doning  It  as  abortive,  they  continued  to  practise  it, 
and  to  practice  it  with  advantage — the  deeeaaed, 
Mr.  Howe,  until  his  death,  and  we  haiTe  every  rea- 
son to  believe  that  since  his  death,  the  trade  has 
been  carried  on  exactly  in  the  same  manner  by  hia 
assignees ;  and  the  Sir.  Howe  who  has  been  ex- 
amined here  as  a  witness,  has  continued  to  practice 
that  mode  of  making  candle-wicks  down  to  the 
pftsent  day.  He  has  mentioned  it  to  others^he 
tells  us  that  ha  believes  another  candlemaker  had 
adopted  it;  and  for  anything  that  we  know,  it  may 
have  been  adopted  by  various  other  members  of 
that  trade.  Under  these  circumstances,  see  what 
gross  Iqjusttce  would  be  done  if  the  p^nt  were, 
eonflrmed.  Immediately  the  trade  of  Mr.  Howe, 
who  has  been  examined  here  as  a  witness  to-day 
must  be  stopped;  he  would  be  liable  to  an  action  If 
ha  were  to  continue  his  trade  in  the  manner  in 
which  he  has  carried  It  on  for  many  years.  It 
would  be  no  defence  to  him  when  that  action  came 
on  to  be  tried,  to  prove  that  he  had  done  no  more 
since  the  conflrmation  of  the  patent  than  he  had 
done  before— that  he  waa  aupporting  himself  and 
his  fiunily  aa  he  had  done  previously ;  the  confirm- 
ation of  the  patent  would  be  absolute  and  conelu- 
aive  evidence  that  the  invention  was  new,  he  would 
be  liable  to  dmagea  and  to  all  the  costs  of  the 
action.  It  has  been  said  that  this  may  be  guarded 
acainst  bv  the  petitioner  undertaking  to  give  Mr. 
Howe  a  license.  I  do  not  know  that  it  would  be 
Ihir  to  subject  him  to  the  risk  that  he  would  un- 
dergo by  a  license  of  this  sort,  or  with  regard  to  the 
terms  of  that  license.  But  what  is  to  become  of  the 
trade  of  the  brother,  which  is  now  carried  on  for  the 
benefit  of  the  creditors  f  It  has  been  said  that  a 
license  might  be  granted  to  those  who  are  carrying 
on  that  trade.  But  we  know  not:  the  probability 
is,  that  there  are  others  who  are  carrying  on  the 
same  trade  who  might  be  brought,  without  any  in- 
tention, into  an  action  at  law  which  might  bring 
ruin  upon  them. 

Their  lordships  are  of  opinion,  therefore,  that 
this  is  not  a  ease  which  the  Legislature  had  in  con- 
templation when  this  enactment  was  passed ;  that 
it  had  in  view  the  case  where  there  had  been  an 
invention  which  had  actuaDy  been  practised,  but 
which  had  not  been  continued  to  be  practised;  so 
that  under  those  dreumatanees  the  patent  should 
not  be  rendered  invalid  by  those  abortive  attempts  : 
and  where  the  patent  under  those  circumstances  is 
conflrmed,  no  Iqjury  is  done  to  any  one ; — the  in- 
ventor who  has  gained  his  patent  and  made  it 
pablio  for  the  benefit  of  the  community,  has  his 
hAr  reward  for  his  ingenuity  and  hia  industry  and 
the  capital  whieh  he  has  emploved,  and  no  one  suf- 
fers by  Justice  being  done  to  him :  therefore  in  a 
ease  where  it  appears  that  an  invention  has  been 
carried  on  to  a  certain  degree,  and  abandoned,  the 
Act  of  Parliament  may  most  beneficially  be  acted 
upon.  But  their  lordahlps  are  of  opinion  that  a  case 
of  thia  aort,  where  the  invention  was  carried  on 
before  the  patent  was  granted,  was  considered  bene- 
ficial by  those  who  carried  It  on,  was  proved  to  be 
beneficial  by  them,  has  never  been  abandoned,  and 
is  eairied  on  by  them  down  to  the  time  at  which  the 
■ppUeatioa  is  made,  is  a  case  to  which  the  Act  of 
Parliament  never  was  intended  to  apply,  and  that 
therefore  the  application  ought  to  be  remsed. 

BAKBR'S  **  RAILWAY  BNOINBBRIMO." 

Sir,— I  regret  to  observe  that,  in  your  Magaalneof 
the  Sth  instant,  you  have  inserted  a  review  of  mv 
"Bailmag  Bngiuterinff  and  Bwrthwork  TabU$r 
f^ti^qing  aomo  very  unfair  lamarks  on  that  work. 


The  ohlef  object  of  the  review  in  question  ia,  appa- 
rently, to  charge  me  with  having  pirated  Mr.  BcsA* 
forth's  work.  As  it  is  probable  I  may  elsewhere 
have  an  opportunity  of  proving  the  groundless  nature 
of  that  charge,  I  shall  now  content  myself  with 
denying  it  in  the  most  emphatic  manner.  I  trust 
to  your  sense  of  Justice  to  insert  this  communica- 
tion in  the  forthcoming  number  of  your  Magazine. 
I  am,  Sir,  yours,  &e„ 

Thomas  BAKan. 

25,  VauxhaU-street, 
Feb.  9,  1M8. 

[As  Mr.  Baker  states  that  it  is  probable  he  may 
have  "  elsewhere  "  an  opportunity  of  proving  the 
groundless  nature  of  "  our  charge  of  piracy  against 
him,  and  contents  himself,  therefore,  lor  the  present 
with  denying  it,"  we,  too,  under  these  elreum- 
stances,  can  only  say  that  we  adhere  to  our  charge  in 
all  its  latitude,  and  are  prepared,  whenever  the  occa- 
sion oiTen,  to  sustain  it.    En.  M.  M.] 


INaVIRIBS   AND  ANSWBB8  TO   IMaUlRIBS. 

FramklMt  BUetrie  FmuL—**  Negaliw  Pols"  ia 
perhaps  right,  and  his  friends  wrong.  On  refer- 
ring to  Franklin's  letter  to  CoUinson,  we  find  that 
he  does  not  say  the  feast  was  actnaUv  held— only 
that  it  was  intended  to  be  held.  '*  The  hot  wea- 
ther eomlng  on,  when  electrical  experiments  are 
not  so  agreeable,  ii  i*  propoted  to  put  an  end  to 
them  for  this  season— somewhat  humorously,  in 
a  party  of  pleasure,  on  the  banks  of  the  Schuylkill. 
Spirits,  at  the  same  time,  artioht  fired  by  a  spark 
sent  ftom  side  to  side  through  the  river,  without 
any  other  conductor  than  the  water :  an  experi- 
ment which  we  some  time  since  performed  to  the 
amaaement  of  many.  A  turkey  is  to  be  killed 
for  our  dinner  by  the  eUetrie  shock,  and  roasted 
by  the  eUetrie  Jack,  before  a  fire  kindled  by  the 
etecMJled  bottU;  when  the  healths  of  all  the  fa- 
mous electricians  of  England,  Holland,  France, 
and  Germany,  art  to  be  drunk  In  •leelriJUd  bum- 
pert,  under  a  discharge  of  guns  firom  the  eleetri- 
eat  batlery.** 

Standard  Gold  of  England  and  Prance. — "  O.  S. 
O."  The  standard  gold  of  England  oooalata  of  1 1 
parta  gold  and  1  copper;  that  of  France,  9part8 
gold  and  1  copper. 

SnlpknHe  Aeid.—**  M.  Farranee."  The  getting  back 
of  the  sulphuric  acid  used  in  the  manufacture  of 
soap  has  ceased  to  be  an  object,  since  the  expor* 
tation  ot  sulphur  from  Sicily  has  been  thrown 
open  (1838,S9)  and  the  price  consequently  re- 
duced from  SOO  to  400  per  cent.  It  costs  now 
(we  believe)  in  large  quantities  not  more  thstn 
Z».  id.  per  lb.  Besides,  if  it  were  an  object  to 
recover  It,  there  are  already  many  processes 
patented  for  the  purpose,  and  some  of  them  quite 
good  enough. 


KOTES  AND  MOTICEB. 

Well  Boring. — A  recent  attempt  at  boring  for 
water  in  Venice  has  proved  a  total  failure,  and  has 
been  completely  abandoned,  with  a  nett  loss  to  a 
French  Company  of  three  or  four  hundred  thousand 
francs.  A  project  of  M.  Grimaud  do  Cauk  lo  Airnlsh 
the  city  wiUi  pure  river  water  by  an  aqueduct  has 
again  risen  into  favour,  and  will  probably  be  adopted 
by  the  local  authorities. 

Swedith  Steam  A'ov^.— The  King  of  Sweden  has 
ordered  that  no  frirther  sailing-vessels  shall  be  built 
for  the  Swedish  Navy :  but  that  the  steam  force  be 
considerably  augmented  and  constitute  in  friture  the 
main  strength  of  the  naval  force  of  his  kingdom. 
The  new  steam  fleet  is  to  consist  of  four  steamers 
of  400-horses  power  each ;  eight  of  600  h.  p.;  eight 
of  300  h.  p.;  four  of  200  h.  p. ;  eight  of  100  h.  p., 
snd  one  mortar  steamer. 

Death  of  Men  of  Science.— Sir  Charles  Blagden 
died  in  his  chair  while  taking  coffee  with  Gay  Lussac 
and  BerthoUet,  and  that  so  silently,  that  there  was 
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noi  a dntp tplUed  from  thacap In  hia  hand.  Dr.  BlMk       ofhit own  vltil  pow*.  Ite.  CunoB  whlniMd  In  \d 
ako  died  lo  oamMMedlv.  tbMX  the  milk  he  wm  drink-       lut  momentt,  I  witlk  I  had  the  noaror  of  vsMnr  or 


ako  died  lo  eompoecdly,  that  the  milk  ha  was  drink-       last  momentt,  I  with  I  had  the  powar  ti  wtMng 

ingfrom  a  «pooD  wat  all  preserTed,    Dr.  WoUatton       oaeakhif,  for  then  I  would  dateribo  to *^ 

watched  with  tcientiflc  interest  the  gradual  fldlore       pleasant  a  thing  it  is  to  dla  l-^Dr.  JDraAy. 


WEEKLY  LIST  Ot  NEW  ENGLISH    PATENTS. 

Robert  Fowlee,  of  North  Slrieldt,  Northumber-  neer,  for  improved  maeh!neryfbrredactag,griadfTr|, 

land,  genrleman,  for  certain  improvements  in  pro-  and  sifting  bark,  sugar,  cofiee,  teedi,  and  other 

pelling.    February  8 ;  six  montbs  Substances.    February  fl ;  six  months. 

James  Bird,  of  the  Cwmn  Avon  Works,  Talback,  William    Peter  Pigffott,    of  Oxford-street   add 

Olamoritan,  gentleman,  for  certain  trnprovements  Wardrobe-place,    Doctors'  Commons,  for  certain 

in  liqnid  measures.    February  8 ;  six  months.  improvemenle  fn  nautical  instrumentB.  and  In  the 

Godfrey  Anthony  Brmen,  of  Manchester,  cotton*  manufacture  of  ca^es  for  containing  instruments, 

spinner,  for  certain  Improvements  In  machinery  or  goods,  or  merchandise.    February  8;  six  months.  | 

apparatus  fbr  twisting  cotton  or  oUier  fltnrous  tub-  Jean  Marie  Magnin,  of  Villefranche,  (RTiont), 

Aances.    February  8 ;  six  months.  France,  avocat,  for  improvements  hi  machinery  for 

Richard  Clarke  Burleigh,  of  Featherstone-butld-  sewing,  embroidering,  and  fbr  making  cords  OC 

ings,  Middlesex,  gentleman,  fiir  improvements  In  plats.    (Being  a  communication.)    febroary  0 ;  nt 

burners  for  obtaining  or  producing  light  and  heat,  months. 

and  in  apparatus  to  be  used  therewith.    February  Gustav  Adolph  Buckhobe,  of  Forston-streef,  |^r 

8 ;  sit  months.  dlesex,  gentleman,  for  improvements  In  obtaimh^ 

Jacob  Brett,  of  Hanovar-squara,  Hlddleaex,  ^r  motive  power.    February  9;  six  months.  . 

improvements  la  ekotric  printing  and  other  tele-  Felix  Douche,  merchant,  of  Rouen,  France,  t)t 

graphs.    Februarys:  six  months.  certain  means,  processes,  and  apparatus  for  pre- 

Willlam  Hey  wood  Glover,  of  Stone  Bridge,  Ches-  venting  In  many  cases  the  escape  of  he<t  ttirongK 

ter,  for  improvements  in  the  manufactara  of  oil  boilers  and  apparatuses,  and  for  saving  and  apply- 

from  blubber.    February  8;  six  months.  ing  the  lost  heat  in  general,  and  sometimes  direct 

William  Sangster,  of  Regent-street,  Middlesex,  heat,  to  many  useAil  purposes.    February  10;  ult 

for  improvements  In  umbrellas  and  parasols.    Fe-  months. 

bruaryS;  six  months.  William  Jeary  Cannon,  of  Cambridge,  solicitor, 

Jean  Napoleon  Zerman,  of  Greenwich,  Kent,  for  improvements  in  the  construction  of  carriages 

captain  In  the  French  navy,  for  improvements  in  for  the  conveyance  of  sheep  and  other  anlmab  oU 

ships  and  other  vessels.    February  8 ;  six  months.  railways.     February  10;  six  months. 

Luke  Uebert,  of  Ryde,  Isle  of  Wight,  dvU  engi- 

WEBKLT  LIST  OF  OBSIONB  VOE   ARTICLBi   OF   VTILITT    EEOISTESCD* 
Date  of   No.  in 
Reglstra-  the  Re* 
tlon.      gister.      Proprietors' Names.                     Addresses.             ^      Subjects  of  Designs. 
Feb.    3      1342      John  Young Ayr,  engineer Machine    for    making  pipe- 
tiles. 
4      1313      John  Randolph  Rem-1    Alabama,     United  States,  but 

Ington    /      now  of  Stafford Improved  mill-atone. 

7  1344     John   Thompson   Wil- 

son   Hammersmith,  builder.......^...  Improved  chimney-top  to  pre- 
vent ehimnejrs  from  amok- 
ing. 

8  I3-(5      Richard  Robinson  ......  Eliza -street    Works,    Belfast, 

aKricultural  engineer  and  m  a- 

chioe-maker Steam-boiler  wtftergaogo. 

9  1S4G  Joseph  Sherwin  Norton  Folgate,  London,  iron- 
founder  and  patent  range 
manufacturer  Double  draft  register  store. 


1347      Abraham  Abrahams  ...  Liverpool,  optician Dissolving  view  lantern. 

^'"'*      Tohn  Randolph  Kem-1    Alabama,     United  States,  but 

ington    /     now  of  Stafford Condensing     and     dlgastinf 


William  Weston Wood-street,  Cheapside,  shirt- 

manufiseturer Aptandam  shirt. 


aubertfeementsfe 

To  Xsngineers  and  Boiler^Makerfl^ 

T  AP-WBLDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMoriVK  STEAM-BOILERS.  Tubel 
*^  for  Steam,  Gas,  and  other  purposes:— all  sorU  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42.  Cambridge-street.  Birmingham,  and  Smethwlclc,  StaffanUhire,  nunaOutata  Bolter 
and  Gat  Tubes,  under  an  exclusive  License  from  Mr.  R.  Prosser,  the  Patentee. 

These  Tubes  are  very  extensively  used  In  the  Boilers  of  Marine  and  Locomotive  Steam  Soglnes 
in  England  and  on  the  Continent;— are  stronger,  Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  warranted  not  to  open  In  the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 
Works— Smethwick,  SUffoidshire. 
Lt)NDON  WAREilOUSB— No.  68,  UPPER  XHAMBS-SXRBBT.  ^^  j 
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T6  Uti^^BtB  and  Zroii  Fbttnten. 


pBRLQACH'S  PATBKT  PROCESS  of  uniting  Metals  and  AHoys,  described  ia  thelf  lajih/iliy- 
•^  tine,  So.  1277,  will  be  found  very  uscnit  for  strengtheniag  Iron  Castings  by  Inserting  l»a  or  fltoti 
of  Wrought  Iron  and  Cast  Iron  irlth  Copper,  Steel,  Gun  Metal,  ttiasa,  and  other  Alloys. 

For  Lleenses  and  other  Parilculars,  apply  to  Mr.  C.  A«  Preller,  31,  Abchurch-laoc. 


To  SpUmers  of  the  Finest  and  Shortest  WooL  . 

lilOR  LICENSES  FOR  PRELLER'S  Patent  Wool  Combing •  Machines,   apply   to  Messrs.  l>assavaai, 
^     dnd  Co.,  SiBdford,  Torltshire,  or  to  Mr.  C.  A.  Prelier,  31,  Abchurch-lane. 


Gutta  Percha  Company^  Patentees, 

Wharf'Toad^  City-road,  JLandoH. 


October  1, 1847. 

a^UB  QUTTA  P£RCUA  COMPANY,  in  request- 
ing the  attention  of  the  Public  to  the  accompa- 
nying Xeitimonials,  hate  great  pleasure  in  stating 
that  the  steadily  incieaamg  demand  ior  the  Pa- 
aniMT  iivtvx  PxACHA  D&iTXHa  Bauds  Justtlies 
the  utmost  coniidonce  that  they  are  Ailly  approved. 

Their  durability  and  strength,  permanent  oou< 
traetiiity  and  uniformity  of  substance— their  insus- 
ceptibility of  injury  from  contact  with  Oils,  Grease, 
Acids,  Alkalies,  or  Water,  and  the  facility  with 
vhich  the  single  joint  required  can  be  made  in 
Bands  of  an  indefinite  length,  render  than  superior 
for  almost  all  woxlting  purposes,  and  decidedly  eco- 
nonucal.  • 

Galoshes,  Tubing  of  all  sizes.  Bougies,  Catheters, 
andotherSURGICALINSTRUMEI^TS;  MOULD- 
INGS FOR  PICTURE-FRAMES  and  other  deco- 
rative purposes  ;  WHIPS  and  THONGS.  TENNIS, 
GOLF,  and  CRICKET  BALLS,  are  in  a  forward 
state  of  manufacture,  and  will  be  very  shortly  ready 
for  tale. 

Ail  orders  forwarded  to  the  Company's  Works, 
WaAR^-aoAD,  CiTY-aoAD,  will  receive  immediate 
attestiofi. 

Haslingden.  September  4, 1847. 

Dear  Sir, — We  liave  now  been  using  the  Gutta 
Percha  Straps  for  the  last  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  our 
most  sanguine  ex^ctations ;  and  we  may  add,  that 
aome  of  our  macbmes  which  required  a  12-inch  lea- 
ther strap,  and  which  almost  daily  required  to  be 
repaired,  we  have  been  turning  the  same  with  the 
Ujatta  Percha  Straps  10  inches  only  for  the  above- 
named  period,  and  now  find  them  as  good  as  the 
day  they  were  first  applied. 

We  remain,  yours  respectfully, 

W.  &  R.  TURNER. 

To  S.  Statham,  Esq.,  Gutta  Percha  Company. 
Atlas  Works,  Manchester,  Sept.  I,  1847. 

8tr,— In  reply  to  your  inquiry  as  to  the  result  of 
cmr  experience  with  the  Gutta  Percha  Straps,  we 
Iwve  great  pleasure  in  stating  that  the  advantages 
they  possess  are  so  very  manifest  as  to  induce  us  to 
apply  them  in  almost  every  instance  where  new 
vtraps  are  required.~We  are,  Sir,  very  respectfully, 
SHARP,  BROTHERS. 

Samuel  Statham,  Esq.,  Gutta  Percha  Company. 
Bridgewater  Foundry,  Patricroft,  near 
Manchester,  Sept.  3,  1847. 

Sir, — In  reply  to  your  inquiry  respecting  now  we 
like  your  Gutta  Percha  Machine  Straps  or  Driving 
Belts,  although  we  have  not  had  quite  so  much 
experience  in  the  above-named  UAe  ot  Gutta  Percha 
as  we  hope  to  have,  so  far  as  we  have  employed  it, 
h  has  given  us  general  satisfaction.  Thu  beauti- 
fully straight  aud  regular  manner  in  which  it  runs 
on  the  pulleys,  especially  ou  our  cone  or  speed  pul- 
leys, is  a  strong  recommendation  in  its  favour ;  aud 
although  we  are  Inclined  to  think  it  does  not  t.iko 
so  fltst  a  grip  ou  the  pulley  as  leather,  yet  there  is 
ample  hold  for  all  general  purposes.  We  shall  cuu- 
ti»ue  te  mso  It  and  to  gi^e  it  our  best  attention,  so 
fli  t9  mm  how  to  employ  to  bwt  wlvantage  tUo 


many  excellent  qualiclea  it  potMMes  over  the  ordi- 
nary  leather  belts. 

NASMYTk,  GASKELL.  U  C6. 

S.  Statham,  Esq.,  Gutta  Percha  Works,  London. 
Manchester,  18th  June,  Im7. 

Dear  Sir,— We  beg  to  inform  you  that  we  have 
now  had  the  patent  Gutta  Percha  Bands  or  Straps 
in  use  for  more  than  six  months.  For  tube  frames 
we  consider  them  very  much  superior  to  anything 
we  have  tried  before.  They  aJso  do  very  well  as 
open  straps  for  mules,  throstles,  looms,  &c. 
Wu  are,  Sir,  yours  respectfully, 

THOS.  DODGSHON  &  NEPHEWS. 

Mr.  Samuel  Statham,  Gutta  Percha  Company. 
Wellington  Mills,  Stockport,  4th  September,  1817. 

Gentlemen,— We  have  much  pleasure  ia  bearing 
our  testimony  to  the  valuable  qualities  of  the  Gutta 
Percha  for  driving  bauds.  We  have  found  it  answer 
exceedingly  well  in  most  cases  where  we  have  tried 
it,  and  we  think  it  has  only  to  be  made  known  to 
ensure  its  very  general  use. 

We  are,  Gentlemen,  yours  obediently, 

HOLE,  LINGARD,  8c  CRUTTENDEN. 

To  the  Ouita  Percha  Company,  City-road,  London*' 
Tottington  Hall,  near  Bury,  Lancashire, 
September  3,  1847. 

Dear  Sir,— Your  letter  of  the  31st  August  is  to 
hand,  and  in  answer  respecting  the  use  of  your 
GutU  Percha  Bands,  1  cannot  give  you  a  better 
proof  of  our  approval  of  them  in  preference  to  lea- 
ther straps,  than  having  given  an  order  for  another 
to  your  partner,  yesterday,  to  be  In  readiness  in  case 
of  accident.  They  are  decidedly  preferable  to  the 
old  strapk ;  and  we  can  recommend  them  with  the 
greatest  confidence  to  any  person  for  Driving  Straps. 
For  HALL  &  GORTON,  THOMAS  GORTuN. 

S.  Statham,  Esq.,  Gutta  Percha  Company. 

Brewery,  i6th  September,  J  847. 

Gentlemen,— We  have  much  pleasure  In  repeat- 
ini;  our  testimony  to  the  very  great  improvement 
effected  by  the  use  of  Machinery  Bands  made  of 
your  material  instead  of  leather :  the  stoppage  of 
parts  of  our  works,  through  the  falling  of  the  lea* 
ther  straps,  used  to  be  of  dally  occurrence,  causing 
great  inconvenience  and  expense.  Willi  this  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advantage  of  using 
your  material  is  surprising,  as  regards  economy  and 
saving  of  trouble.  We  confidently  recommend  it 
to  machinists  and  factories  for  general  adoption. 
TRUMAN,  H ANBURY,  BUXTON,  &  CO. 

To  the  Gutta  Percha  Comjjany. 

Patent  Ghitta  Percha  Soles  for 
Boots  and  Shoes. 

The  capabilities  of  the  GUTTA  PERCHA  SOLES 
FOR  BOOTS  AND  SHOES  having  been  exten- 
sively and  satisfactorily  tested,  we  can  unhesitat- 
ingly recommend  the  matirial  prepared  for  tbe  pur- 
pose, its  merit  havin/  been  acknowledged  by  all 
who  have  worn  it.    Iniieed,  experience  has  proved 

that  Guttle  P^EVba  9«ie9  \r««r  twioe  »e  iQng  m  lea^ 
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ther  with  gwat  additloiua  pHional  comfort^  and 
SS'renS^ecUy  Impervloue  to  wet  untQ  quite 
wom  thioni*.  a^^^^^pt^„.„^,  „t  Sept..  1847 

Gentiemen,— I  write  to  thank  you  wr  "JJo^f 
m^  UM  th'e  new  PATENT  OjStTA  PERCHA 
BOLES.  1  felt  annoyed  at  not  helng  allowed  to  use 
^m  ftom  the  time  I  had  firit  worn  them,  namely, 
from  last  October,  hut  am  not  eorry  now,  becanje  I 
am  speak  confldenUy  of  their  advantages  oyer  lea- 
der Ses.  I  made  the  first  pair  Ust  October,  and 
wore  them  eight  months  before  I  wore  the  soles 
S-ough!  I  had  them  heeled  six  times,  and  one 
pair  of  extra  f^onto  I  put  to  the  same  soles.    loiUm 

JS.  I  will  Mver  weat  another  leather  sole  ao  long 
M I  can^t  QUTTA  PERCHA  SOLES,  and  I  walk 
from  12  to  20  miles  a  day. 

C.  WRIGHT,  Boot  and  Shoe-maker. 

To  the  GutU  Percha  Company.   ^  ^  ,  ,    , . ., 
9,  Gloucester  Row,  Hoxton,  5th  July,  1847. 

Sir— I  heB  to  thank  you  for  the  boots  with 
GUrtA  PERCHA  SOLES  which  I  had  fiom  you 
on  the  flrtt  of  the  year.  I  li»^e^t«S  *!»«»  »"  fj"" 
stant  use  for  nearly  five  months,  the  greater  iwmon 
of  that  time  being  the  most  inclement  jierlod  of  the 
year:  and  fSrom  my  occupation  as  a  general  post 
letter-carrier,  you  may  be  sure  that  they  have  had 
more  than  a  common  ftir  trial,  and  the  Gutta  Per- 
cha seems  now  as  firm  and  as  little  worn  as  on  the 
first  day.     W.  BUTTON.  G.  P.  O.  Letter  Carrier. 

To  E.  Granville,  Esq..  ^utu  Percha  Works 

28,  St.  John-Street,  August  25th,  1847. 

Gentlemen,-It  gives  me  P?**  Pjt""" /? J*" 
Quaint  you  that  the  GutU  Percha  Soles  I  had  from 
your  Works  have  answered  the  purpose  admirably, 
U  I  can  ftilly  testify,  having  had  them  In  wear  «ix 
months,  during  the  winter,  In  Smlthfield-market, 
and  have  not  been  subjected  to  the  annoyance  of 
wet  feet,  as  is  often  the  case  with  leather  soles,  and, 
in  my  opinion,  they  wear  three  times  ^^^ng  j^^. 

To  the  Secretary  of  the  GutU  Percha  Company, 

I^'have  worn  the  GutU  Percha  Soles  for 
nearly  a  year,  with  much  satisractionand  comfort : 
in  wet  and  cold  weather  they  keep  the  feet  perfectly 
dry  and  warm— are  Jileasant'to  wear,  and  I  have 
found  tbem  more  durable  than  leather. 

To  the  Gutta  Percha  Company. 
II  B  —The  above  Soles,  which  ate  not  worn  out, 
may  be  seen  at  the  GutU  Percha  Company's  works. 
No.  8,  Union  place,  New-road, 


thannore  unmyitiiy  the  laws  of  me.  >»;«Kh»  ■«* 
ha^tness;  th/t  how  to  live  happBy  ">«  ~n^: 
edfy.  is  tendered  clear  and  open  to  the  hum^t 
inteiligenoe.  To  be  had  of  Sherwood,  23,  Pater- 
nosU?row;  Carvalho.  147,  Fleet-street;  MannJ». 
CornWU;  Nelson,  457,  West  Strand,  and  a^l  book- 
ieUers ;  ir  direct  from  the  Author.  W.  ArgyU-pla«s 
Regent  street;  who  can  be  personal^  confored 
wUh  daUy  tlU  four,  and  In  the  evening  till  nine. 
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To  be  published  on  Monday,  February  14th, 

The   Yonns  Snrreyor's 
Preceptor. 

NEW  WORK  on  the  Science  of  ARCHI- 
—  TECTURAL  MENSURATION;  adapUd 
solely  for  the  Use  of  StudenU,  and  7"J.  «»^";  » 
ftdl  and  comprehensive  analyda  of  the  me^od 
used  in  Measuring  and  Eetlmating  every  deswlp- 
Uon  of  Builder's  Work  to  be  found  In  a  Pirat-claas 
Building ;  simplified  and  iUustrated  by  Plans,  See- 
tlons,  ETeYatlons,Diagraaaa,&c,  .^.^.^ 

The  whole  so  cleariy  »^S:^y^^*^S^Sfii 
that  the  Student  cannot  fidl  to  Instruct  himself  by 
an  easy  and  progressive  method  in  every  nrancn  or 
the  art ;  with  an  analytical  description  of  the^raj- 
Uee  adopted  in  the  Measurement  of  Mason  s  Work, 
and  much.other  information  upon  •"  outers  emi-. 
nected  vrith  the  Profession  never  befere  PUbUshtd 
By  JOHN  REID,  Surveyor.  The  work  will  bo 
completed  in  Twelve  Monthly  Parts,  Price  Ss. 

J.  Basevi,  11,  Drake-street,  Bed  Uon-aquare. 
Holborn :  and  may  be  had  of  all  BookseUers. 


What  to  Saty  IMioJc,  and 
Avoid. 

Sound  digestion!  What  a  boon;  but  what  a 
rarity !  All  the  wealth  in  the  world  cannot  buy  it, 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
nighu !— How  refreshing  is  a  good  night's  rest,  and 
how  few  obtain  it !  How  fearful  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves  1  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  on  more 
fire  than  water  quenches.  Reader,  if  you  value  the 
desideraU  of  good  health  In  the  day,  and  tranquil 
repose  at  nights,  together  with  mmtal  serenity  at 
all  times,  or  should  lack  firmness  of  nerve  or  pur- 
pose, or  suffer  from  the  sorrows  of  an  afflicted  body 
seek  how  to  ebtoin  the  former,  and  remove  the 
latter,  in  DR.  CULVERWELL'S  little  Memoirs, 
called  "HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DRINK,  and  AVOID;"  and  its  Companion— 
"  HOW  to  be  HAPPY  "  (the  price  is  but  Is.  each, 
if  by  post,  1  s.  6d.  In  sUmps. )  They  recommend  no 
nostrum,  pill,  or  balm,  but  render  every  possessor 
master  or  mistress  of  his  or  her  own  case.  They 
tell  home  truths,  and  detail  facts  that  may  astound, 
but  which  are  worthy  of  recognition,  and  they  tin- 
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DBSORIPnON  OF  A  RECTAKODLAR  AGROlfETBR  AND  CTRCULAR  AOROHSTSR|  TWO 
IN8TRITMBNTS  FOR  MEASURING  THE  AREAS  OF  LANDS.  HUGH  GODFRAY,  ESQ., 
JERSEY. 


In  determining  the  area  of  an  estate, 
the  most  correct  method  is  to  measure 
CD  the  ground  aU  the  lines  necessary  for 
Uie  computation,  dividing  the  estate  into 
triangles,  and  making  use  of  the  formula 
which  gives  the  area  in  value  of  the  three 
sides,  and  computing  separately  the  small 
trapezoiHs  formed  by  the  offsets.  But  in 
large  estates,  divided  into  many  fields, 
thu  method  of  computation  would  become 
exceedingly  operose;  it  is  then  custo- 
mary to  make  an  exact  plan  from  the 
measures  uken  in  the  field  and  cast  up 
the  contents  of  the  whole  and  of  indivi- 
dual pieces,  from  measures  taken  on  the 
plan,  by  drawing  straight  lines  round 
the  figure  to  be  measured,  in  such  a 
manner  as  to  substitute  straight  boun- 
daries for  the  curved  or  crooked  ones, 
without  altering  the  area.  This  is  effected 
by  means  of  a  straight  edge  of  horn- 
paper,  or  with  a  fine  thread,  or  horse- 
hair stretched  by  a  bow,  and  placed  so  as 
to  take  in  as  much  space  as  it  cuts  off.  The 
figure  is  thus  reduced  to  a  polygon  of 
a  small  number  of  sides,  and  this  is  again 
divided  into  triangles  and  quadrilaterals, 
and  the  diagonals,  perpendiculars,  &c., 
measured  on  the  scale  from  which  the 
plan  was  drawn.  The  work  is  thus  ex- 
peditiously performed ;  but  if  the  boun- 
daries are  very  irregular,  this  method 
will,  even  with  a  practised  eye  and  hand, 
be  in  some  degree  uncertain. 

A  much  bet^r  method,  because  it 
dispenses  with  the  drawing  of  lines  on  the 
plan,  and  also  beoauie  the  lengths  of 
Doundaries  to  be  equalised  will  be  gene- 
rally shorter,  is  the  following,  which  is, 
I  believe,  in  use  in  the  Tithe  Commis- 
sion Survey : — A  large  piece  of  trans- 
parent horn-paper  ruled  with  parallel 
lines  all  at  equal  distances,  say  one  chain 
of  the  scale,  is  placed  on  the  plan  in  such 
a  manner  that  the  top  and  bottom  limits 
of  the  plan  may  be  on  two  of  the  parallel 
lines;  a  scale  divided  also  into  chains, 
with  a  sliding  piece  attached,  is  then 
made  use  of  to  measure  the  length  of 
each  portion  of  the  plan  comprised  be- 
tween two  parallels,  the  eye  deciding 
where  to  begin  and  where  to  end,  so  as 
to  equahse  the  end  boundaries  of  each 
breadth  ;  but  this  also  in  some  cases  may 
be  a  matter  of  some  difficulty  when  the 
plan  has  many  sinuosities. 
I  have  imagined  two  instruments  for 


measuring  the  area  of  a  field  from  the 
correctly  drawn  plan,  and  by  these  in- 
struments, which  I  have  called  AgrO" 
meters f  the  accurate  area  will  be  obtained 
by  merely  passing  a  tracer  over  the 
boundary  of  the  piece,  following  all  its 
windings,  and  on  returning  to  the  start- 
ing point  the  area  will  be  indicated  by 
the  instrument,  without  any  calculation 
whatever. 

27i€  Rectangular  Agrometer. 
Fig.  1  of  the  accompanying  sketches 
represents  an  end  view,  and  fig.  2,  a  side 
view  of  the  rectangular  agrometer:  A, 
is  a  solid  piece  of  wood  or  metal,  2  or 
3  feet  long,  with  an  upright  Y,  running 
the  whole  length  of  A,  and  carrying  a 
small  projecting  rack,  E  ;  BB',  is  an- 
other piece  of  metal  carrying  the  remain- 
der of  the  machine,  and  so  fixed  on  the 
top  of  the  upright  Y,  as  to  admit  of 
motion  only  in  the  direction  of  its  length, 
which  motion  is  produced  either  back- 
wards or  forwards  oy  means  of  the  screw, 
C,  and  handle,  D ;  VK,  and  KL,  are 
two  grooved  arms  of  metal,  at  right 
angles  to  one  another,  and  moveable 
about  the  pivot,  K;  LZ,  is  the  tracer, 
which  passing  through  the  groove,  KL, 
and  being  attached  to  the  sliding- piece, 
LP,  will,  by  its  motion  to  or  from  the 
instrument,  cause 'the  bent  lever,  VKL, 
to  turn  on  its  pivot,  K.  QM,  is  another 
piece,  moveable  in  the  upper  part,  MN, 
of  the  piece,  B,  and  having  at  its  extre- 
mity, M,  a  pin  (not  seen  in  the  figure,) 
caught  in  the  groove,  YK,  and  which 
by  the  motion  just  described  will  cause 
QM,  and  with  it  the  disc,  T,  to  approach 
or  recede  from  the  remainder  of  ttie  in- 
strument. R,  is  a  toothed  wheel,  which, 
meeting  the  rack,  E,  will  by  the  onward 
motion  of  the  machine  be  made  to  re- 
volve, and  with  it  tl  e  wheel,  aF,  which 
is  on  the  same  axis.  This  wheel,  aF, 
has  a  rounded  rim  with  notches  cut  in  a 
cross  direction,  leaving  sharp  edges  on 
the  outside  (as  se<>n  in  fig.  2,)  so  that 
when  it  revolves,  it  may,  catching  on  the 
surface  of  the  disc,  T,  cause  the  disc  to 
turn  also ;  but  the  rim  being  rounded  off 
and  the  notches  cut  crossways,  will  pre- 
sent no  obstacle  to  the  motion  of  the  disc 
to  or  from  this  wheel.' 

The  support,   GQ,    (fig.  4)   passes 
through  the  centre  of  the  msc,  and  has 
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a  cross  piece  with  four  small  wheels, 
HH,  fixed  at  the  extremities.  The 
disc  is  not  attached  to  GQ,  but  is  merely 
placed  on  the  wheels,  HH,  by  which 
means  the  friction  is  greatly  diminished, 
and  a  Tcry  slight  effort  of  the  notched 
wheel  will  cause  the  disc  to  revolve.    I 


think  a  disc  with  a  surface  of  caoutchouc, 
or  of  gutta  percba,  would  be  fmind  to 
answer  the  purpose,  as  the  notches  would 
sink  in  sufficiently  to  hinder  slipptng, 
without  causing  obstruction  bv  the  cross 
motion ;  besides,  by  means  of  a  nut  and 
screw  (fig.  4)  the  wheels,  HH,  could  be 
raised  or  lowered,  so  as  to  increase  or 
diminish  the  pressure,  but  it  must  be 
remarked,  that  the  wheels,  H,  are  never 
to  come  in  contact  with  the  plan. 

The  bottom  of  the  disc — at  least  those 
parts  which  bear  on  the  wheels,  H — must 
De  of  some  hard  and  smooth  substance, 
and  the  rim  must  be  such  as  to  allow  or 
legible  divisions  being  engraven  upon  it. 
S,  is  a  jpointer  to  indicate  the  area ;  it  is 
attachea  to  the  support,  GQ,  and  caa 
be  turned  so  as  to  be  opposite  any  one  of 
the 'divisions  of  the  disc,  but  it  must  ba 
clamped  to  the  support  when  the  instru- 
ment is  in  motion. 


Fig.  3. 


Let  N  be  the  foot  of  the  perpendicular 
from  K,  on  M  L ;  then  M,  K,  L,  beinp  a 
right-angled  triangle,  we  have  MN.  NL 
^KN'^^onstant.  Now,  let  the  distance, 
FG,  from  the  centre  of  the  disc  to  the 
point  of  .contact,  F,  with  the  wheel,  aF, 
be,  in  constructing  the  instrument,  made 
equal  to  MN,  then  it  is  evident,  that  they 
will  remain  equal  in  all  positions  of  the 
disc,  for  G  and  Q  move  over  the  same 


space  as  M ;  we  have,  therefore,  GP.  NL 
= constant.  Again :  let  r  be  the  radius 
of  the  notched  wheel,  and  for  an  onward 
motion  of  the  machine = A,  Fet  it  describe 

the  -^th  of  a  revolution,  and  let  ar—dist- 
n 

ance,  FG,  corresponding  to  a  distance, 
NL  =y  of  the  tracer  from  N ;  then,  if  we 
keep  tfie  tracer  at  this  distance,  y,  and 
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by  means  of  the  screw,  O,  move  the 
whole  onwards  a  distance  h,  there  will  be 
enclosed,  between  the  extreme  positions 
of  N,  and  the  tracer,  a  rectangle  whose 

area  is  h  y,  and  the  ^tb  portion  of  the 
ft 

circumference  of  the  notched  wheel  will 
have  come  in  contact  with  the  disc, 
causing  the  latter  to  describe  an  angle 

n       X 
Now,  suppose  the  distance  of  the  tracer  be 
changed  to  By^  then,  since  ^»  constant, 

apwill  be  changed   into—    and   if    we 

again  move  a  distance  equal  to  A,  the  area 
enclosed  between  the  tracer  and  N,  will 
heehy ;  but  the  angle  described  bj\he 

disc  will  now  be«--- ^  Bd;  that 


is,  the  velocity  of  the  disc's  motion  will 
vary  as  the  area  enclosed  :  if,  therefore* 
divisions  are  made  on  the  rim  of  the  disc 
to  indicate  by  the  numbers  which  pass 
opposite  the  pointer,  S,  the  area  enclosed 
when  the  tracer  is  at  anyone  distance 
from  N,'  the  same  divisions  will  correctly 
indicate  the  area  at  any  other  distance ; 
and  when  the  motion  is  reversed,  that  of 
the  disc  will  also  be  reversed ;  that  is,  if 
an  onward  motion  makes  the  divisions 
pass  under  the  pointer  in  an  increasing 
order,  a  backward  motion  will  make 
them  go  in  a  decreasing  order. 

Now,  suppose  a  figure  of  the  form 
ABCDEFGHLMA  (fig.  5)  whose  an- 
Fig.  5. 
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gles  are  all  right  angles,  and  suppose  the 
line,  NK,  of  the  instrument  to  be  placed 
over  line,  c  e,  parallel  to  one  of  the 
sides,  AM,  and  at  any  distance  from  it. 
Placing  the  tracer  on  A,  and  adjusting 
the  pointer  to  the  zero  of  the  disc,  then 


drawing  the  tracer  from  A  to  B,  the 
disc  will  not  revolve,  and  the  pointer 
will  still  mark  zero ;  now,  moving  on- 
ward from  fi  to  C,  the  pointer  will  indi- 
cate the  area,  a  C ;  then  from  C  to  D,  the 
area  indicated  will  still  be  aC ;  but  in  the 
backward  motion  from  D  to  £,  the  disc 
will  turn  in  the  reverse  direction  till  a 
number  of  divisions  representing  the 
area  6E,  have  been  passed  over,  and  the 
area  indicated  will  now  be^  aC— 6E, 
that  is,  a  negative  quantity.  In  the  pro- 
gress of  the  tracer  from  E  to  F  the  disc 
will  retain  the  same  position  with  respect 
to  the  pointer,  but  m  the  next  onward 
motion  from  F  to  G,  a  number  of  divi- 
sions equal  to  the  area  cG  will  be  passed 
over,  and  the  area  now  shown  will  be 
aC  -  iE  +  c  G.  Proceeding  in  this  man- 
ner round  the  piece  till  we  return  to  A, 
we  shall  find  on  the  disc  an  area  equal  to 
aC-bE  +  cG  +  dL  -  c  A  «=  given  figure. 
Now,  as  the  same  method  of  demon- 
stration would  apply,  however  small  the 
lengths  of  the  side  9,  and  however  great 
their  number,  it  will  evidently  also  hold 
when  the  figure  is  bounded  by  curves  or 
straight  lines  in  any  position ;  for,  we  can ' 
then  suppose  the  whole  perimeter  to  be- 
made  up  of  an  infinite  number  of  small 
steps,  the  sides  of  which  arc  all  parallel 
or  perpendicular  to  the  position  occupied 
by  the  instrument,  as  ^ill  easily  be  un- 
derstood by  the  inspection  of  fig.  6,  where 
all  the  lines  lie  in  two  directions  only. 

Fig.  6. 


and  since,  when  the  tracer  is  made  to 
follow  all  the  steps  the  area  is  correctly 
indicated,  it  is  evident  that' such  will  also 
be  the  case  when  the  traces  follows  the 
curve  or  straight  line  which  is  the  limit 
towards  which  the  steps  tend  by  conti- 
nually diminishing  their  magnitude  and 
increasing  their  number. 

I  think  the  following  dimensions  for 
the  principal  parts  of  the  instrument  will 
be  found  to  answer : 
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iBCheB. 

NK 6 

Badiaiofdiic   •.       9 

Dittaiioe  between  the  two  wheels. ...       7 
Length  of  piece,  L  P,  which  carries 

thetraeer ,. 24 

The  length  of  sliding-piece  MQ  should 
be --distance  from  wheel  aF,  to  the  ver- 
ticalphme  through  KN. 

When  the  centre  of  the  disc  is  near 
the  edge  of  the  wheel,  aF,  a  very  slight 
error  in  the  position  mieht  cause  a  con* 
aiderable  one  in  the  resiut;  it  will  there- 
fore be  well  not  to  let  this  distanco  be 
less  than  2  inches,  which  will  correspond 
to  a  distance  of  the  trader  from  the 

plane  through  KN  of  ^  -  18  ins.,  and 

when  the  disc  is  at  its  furthest  elonga- 
tion from  the  wheel,  the  tracer  will  be  at 

a  distance  of  — «4  ins. 
9 

The  instrument  will  thus  have  a  scope 
of  14  ins.  in  breadth,  with  a  length 
limited  only  by  that  of  the  instrument. 
If  the  plane  to  be  measured  should  ex- 
tend beyond  the  reach  of  the  agrometer, 
it  will  readily  occur  to  divide  it  by  pen- 
cil lines  into  two  or  more  parts,  and  to 
measure  these  separately. 

Thi  CHreuiar  Agrometer., 
fig.  3  represents  another  instrument 
for  the  same  purpose,  the  description  of 
which  will  be  easily  understood  after 
that  of  the  rectangular  agrometer.  Thus 
we  have  a  solid  centre  piece,  A,  with  a 
circular  rack,  E,  into  which  the  toothed 
wheel,  R,  works,  and  causes  the  notched 
wheel,  aF,  to  revolve  and  turn  the  disc, 
T.  On  the  upper  i>art  of  A  is  a  piece 
with  four  arms  at  right  angles,  admit- 
tinff  of  circular  motion  around  the  fixed 
and  solid  centre,  B.  One  of  the  arms, 
BN,  carries  the  two  wheels  and  the 
piece,  NQ,  by  which  the  disc  is  sup-* 
ported.  The  opposite  bent  arm,  BK, 
carries  a  fixed  pivot,  K,  about  which 
moves  the  right-ansled  lever,  DKC. 
The  tracer,  LZ,  attached  to  the  sliding- 
piece,  LP,  passes  through  the  groove  of 
the  arm,  KjD,  and  by  its  motion  to  and 
from  the  centre,  turns  the  lever  about 
its  pivot,  K.  WMY,  is  another  right- 
angled  and  grooved  lever  carrying  at  its 
vertex  a  pin,  M  (not  seen  in  the  figure), 
which  pin  is  so  placed  in  a  groove  of  the 
pieee,  BM,  as  to  admit  of  motion  only 
to  aad  from  the  centre,  B,  which  motion 


is  caused  b^  that  of  the  first  lever,  DKC, 
the  pin,  M,  being  made  to  pass  through 
the  groove,  KG. 

Again ;  while  the  vertex,  M,  of  the 
second  lever  is  made  to  approach  or  re- 
cede from  the  centre,  one  of  its  arms, 
MW,  is  restricted  to  pass  through  K, 
and  die  oUier,  MY,  causes  the  sBding- 
piece,  NQ,  and  with  it  the  disc,  T,  to 
approach  or  to  recede  from  the  centre ; 
and  if  BN-FG  at  first,  they  will  always 
be  so,  for  N  and  G  move  over  the  same 
distance  whilst  B  and  F  are  fixed. 

Now,  let 

BL»x,  BN-FG-y,  BKao,  BM-#, 
then,  by  the  property  of  right-angled 
triangles,  we  have 

^"•g  I  whence  »«y-«» -const. 

Suppose  now  that  the  tracer,  Ls,  at  a 
distance  BL—afrom  the  centre,  be  made 
to  describe  an  arc  of  a  circle  subtending 
an  angle  equal  to  ^,  and  that  the  corre- 
sponding motion  of  the  notched-wheel, 
aF,  about  its  axis  be  an  angle  Q ;  then, 
r  being  the  radius  of  this  wheel  and 
GF»y,  the  disc  will  describe  an  angle 
with  respect  to  the  pointer,  S,  equal  to 

—A, 

y 

while  the  area  of  the  sector  inclosed  by 
the  tracer  will  be  i  i^x^^d. 

Now  the  radius  of  the  tracer  being 
aftered  to  9a:,  let  the  same  angle  ^  be 
described ;  then  the  sector  inclosed  will 
be  i  ^  0« j;*  -  9*</.  But  «'y  -constant  : 
therefore  when  »  is  changed  into  B»,  y 

will  be  changed  into  |^  and  the  angle 

now  described  by  the  disc  with  respect 
to  the  pointer,  S,  will  be 

that  is,  the  velocity  of  the  disc's  motion 
will  vary  as  the  sectorial  areas  inclosed 
by  the  tracer :  if,  therefore,  dividons  be 
ixiade  on  the  rim  to  express  correctly  the 
area  inclosed  by  the  tracer  in  one  posi- 
tion, they  will  answer  in  all  positions. 

If  there  be  a  figure  formed  of  straiffht 
lines  radiating  to  one  point,  and  of  chrcolar 
arcs,  all  having  Uiat  point  for  centre,  the 
area  will  be  correctly  given  by  the  cir- 
cular agrometer  having  its  centre  over 
the  point ;  and  the  extension  from  this 
to  any  figure,  and  to  anv  position  of  ^at 
figure,  will  also  easUy  follow ;  as  mar,  be 
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seen  by  merely  inspecting  fig.  7,  where 

the  boundaries  of  the  figure  are  made 

up  of  a  great  number  of  small  arcs  and 

Fig,  7. 


radiating  lines ;  and  since  the  agrometer 
will  give  the  correct  measure  in  this 
case,  it  evidently  will  also  do  so,  when 
the  arcs  and  lines  merge  into  the  continu- 
ous curve  or  straight  Tine)  towards  which 
they  tend. 

The  following  dimensions  would,  I 
think,  answer  for  a  circular  agrometer : 

ins. 

Radius  of  disc  9 

Piitanoe  between  the  two  wheels       . .      7 
Length  of  sliding.plece,  L?,  which  1    .^ 

carries  the  tracer f 

BK 6 

IfQ  must  be  correctly  equal  to  the 
disti^nce  from  wheel  aF,  to  the  vertical 
din>ngh  B. 

Now,  GF  varying  as  before,  that  is 
tfom  d  to  9  ins.y  BL  wiU^vary  from 

V-to^^, 

or  from  10^  to  4^  inches  nearly. 
Therefore  a  plan  in  the  plane  of  which 
a  point  can  be  ifbund,  either  within  or 
without,  whence  all  the  lines  drawn  to 
the  perimeter  are  comprised  between 
4aV  And  iOw\r  inches,  may  be  measured 
by  tbe  circular  agrometer. 

Should  these  conditions,  not  be  ful- 
filled, we  must  draw  pencil  lines  so  as  to 
measure  in  parts  as  before. 

i^o/c— In  both  rectangular  and  cir- 
cular agrometers,  the  rim  of  the  disc  is 
to  be  made  wide  enough  to  admit  of 
several  rows  of  divisions  to  agree  with 
the  difierent  scales,  from  which  plans 
are  usually  drawn. 

/eisey,  January  ii,  1846. 


ON  THB  'CONSTRUCTION  AND  VBMTIf.ATI0N 
OF  SBWEKS.  BT  WILLIAM  DRBPGB, 
BSa^  C.B. 

(Continued  from  page  154.) 

The  '*  Minutes  of  Evidence  of  the 
First  Report  of  the  Metropolitan  Sani- 
tary Commission,"  just  published,  de- 
tails a  vast  amount  of  valuable  practical 
information  on  this  most  interesting  sub- 
ject. 

The  flow  of  water  in  channels  of 
various  forms  and  areas,  necessarily 
occupies  considerable  attention}  and  it 
is  of  the  first  importance,  in  laying  down 
a  system  of  sewerage  to  be  cleansed  by 
drainage  and  flushing  water,  that  this 
branch  of  the  subject  should  be  tho- 
roughly understood.  It  is  much  to  be 
regretted,  however,  that  we  know  but 
little  about  it.  In  no  branch  of  mixed 
mathematics  are  we  moving  with  greater 
uncertainty  than  in  hydrodynamics.  I 
have  frequently  found  the  formula  given 
by  writers  on  this  science  approximate 
nearly  in  practice,  but  as  often  it  is  alto- 
gether the  contrary.  Calculations  from 
fixed  data  cannot  be  uniformly  depended 
on  in  matters  of  this  kind ;  for  the  extra* 
neous  circumstances  affecting  the  flow  of 
water  in  channels  are  so  various  in  their 
nature,  that  it  is  impossible  any  general 
formula  can  embrace  them  all.  I^bably 
no  two  streams  are  in  every  respect  ex- 
actly similar,  and  therefore  it  is,  that  a 
fixed  mode  of  calculating  their  efilectB 
fails  of  the  intended  object. 

The  science  of  mechanics  is  compara- 
tively simple;  and  the  most  intricate 
statical  or  dynamical  problems,  divested 
of  the  analytical  reasoning  with  which  it 
is  fashionable  to  clothe  them,  are  easily 
comprehended  ;  but  the  mind  becomes 
confused  by  the  contemplation  of  a  fluid 
mass  consisting  of  an  infinite  number  of 
particles,  free  to  move  from  the  slightest 
cause  in  every  direction  amongst  tnem- 
selves,  and  influenced  in  its  onward  pro- 
gress by  an  infinite  variety  of  external 
causes,  all  tending  to  falsify  theoretical 
deduction.  The  atmospheric  resistance, 
— the  inclination,  form,  and  nature  of 
the  bed  and  sides  of  the  channel, — the 
sinuosity  of  its  course, — the  extraneous 
impediments  which  the  stream  encoun- 
ters,— are  so  many  quantities  to  be  taken 
into  consideration. 

The  equation 


Digitized  by  VjOOQ  IC 


OH   THB   CONSTEUCTION    AND   VENTILATION   OP    BEWEES.  175 


represents  the  velocity  of  the  steam  in 
feet  per  second;  r,  the  "radius  of  sec- 
tion" obtained  by  dividing  the  area  of 
section  by  the  perimeter,  less  the  breadth, 
wso  in  feet ;  and  m,  the  denominator  of 
the  slope,  the  numerator  being  1.  Now 
this  equation,  like  all  others  bearing  on 
the  same  subject,  is  too  general  for  prac- 
tical application ;  for  r  is  the  only  quan- 
tity in  the  equation  expressing  the  infinite 
variety  of  impediments  which  a  stream 
meets  with  in  its  winding  course. 

Mr.  Cressy,  the  learned  author  of  the 
"  Encyclopaedia  of  Civil  Engineering," 
in  his  evidence  before  the  Commission, 
on  the  theoretical  flow  of  water  in  canals. 
IS  asked — 

"  *  Have  any  experiments  been  made  upon 
the  subject,  that  you  are  acquainted  with?' 
—'Some  years  since,  Gcnnete*  inquired 
Into  it,  but  his  opinions  varying  with  those 
entertained  by  the  practical  men  of  his  day, 
several  trials  were  made  by  the  philosophers 
of  Italy  to  test  their  truth,  among  whom 
Zendrini,  who  received  his  instructions  under 
Guglielmini,  may  perhaps  be  considered  the 
most  industrious  and  successful:  but  it 
would  be  of  the  greatest  possible  value  to 
have  these  experiments  of  Gennete's  repeated 
upon  a  large  scale,  and  the  consequences  of 
the  increase  and  diminution  of  volume  accu- 
iratcly  noticed ;  the  subject  has  never,  in 
England,  been  thoroughly,  or  even  satisfac- 
torily mvestigated.  Most  of  the  experi- 
ments  upon  running  water  have  been  made 
with  pipes  placed  one  over  the  other,  dis- 
charging their  contents  from  a  constant 
head.  Mathematicians  have  contented  them- 
selyea  by  establishing  the  form  of  curve 
which  these  several  currents  assume ;  and 
where  the  case  of  open  canals  has  occupied 
their  attention,  they  have  experimented  upon 
single  streams  alone,  without  observing  the 
phenomena  of  united  currents/ 

"  *  If  asked  to  proportion  a  sewer,  do  we 
understand  you  to  say  that  you  would  make 
it  to  agree  with  the  united  sectional  area  of 
the  drains  that  fall  into  it  ?'— *  Certainly 
not ;  for  then  I  should  require  a  sewer  of 
mueh  larger  dimensions  than  practice  has 
found  necessary.  On  this  subject,  as  I  have 
befd^  observed,  there  is  a  perfect  misun- 
derstanding ;  most  of  the  tables  and  formula 
given  for  pipes  and  their  proportions  are  in' 
error,  in  consequence  of  due  allowance  not 
having  been  made  for  the  additional  velocity 
which  running  water  acquires  under  various 
circumstances.  The  rule  hitherto  employed 
would  appear  analogous  to  that  of  the  ma^ 

*  Gemiet6'8  experimentg  were  printed  at  Farii. 
irw.-See  Castclfi,  p.  175.  ' 


nagers  of  the  river  Lea  when  granting  a  pipe 
to  the  New  River  Company ;  they  gave  oSi 
of  double  the  diameter  upon  the  condition 
of  the  New  River  Company  paying  twice 
their  former  annual  rent.  And  we  are  not 
surprised,  that  when  sectional  areas  are  thus 
computed,  other  errors  should  have  occurred  | 
for,  by  doubling  the  diameters  of  circles,  we 
quadruple  their  areas,  by  which  rule  more 
than  four  times  as  much  water  would  have 
passed  through ;  for,  in  making  this  arrange- 
ment, other  natural  hiws  should  have  been 
taken  into  the  account:  these  have  been 
elaborately  discussed  by  the  Italian  hydraa- 
licians,  who  have  proved  the  enormous 
acceleratidn  and  consequent  augmentatioD 
produced  by  an  increase  of  sectional  area. 

"'For  instance,  if  130,680  superficial 
feet  of  land,  or  three  acres,  could  be  dramed 
during  a  heavy  fall  of  ram  by  one  foot  sec- 
tional area  of  sewer,  double  that  quantity  of 
land  would  not  require  two  feet  sectional 
area  of  sewer.  I  understand  Mr.  John 
Roe's  experiments,  when  I  consider  that 
they  were  under  the  influence  of  these  natu- 
ral laws.  I  refer  to  that  part  of  his  evidence 
where  he  states  that  6  acres,  1  rood,  and  8 
poles  of  land  might  be  drained  during  the 
time  of  a  violent  storm  of  rain  by  a  sewer 
whose  sectional  area  is  2-44  feet  only ;  but 
because  144  square  inches,  or  a  superfic!^ 
foot,  may,  under  ordinary  circumstances,  \  e 
sufficient  for  the  sectional  area  of  a  sewe**, 
to  drain  43,560  superficial  feet  of  land,  we 
do  not  say  that  one  square  inch  will  drain 
the  one  hundred  and  forty-fourth  part  of 
that  quantity.' 

"  *  Will  you  mform  us  of  the  nature  of 
Gennete's  experiments  ?♦ — « They  were  made 
to  prove  that  when  two  streams  of  water 
running  with  the  same  velocity,  and  having 
both  their  sectional  areas  equal,  were  united 
in  one  stream,  that  their  sectional  area  was 
not  doubled.  In  Holland,  it  was  important 
to  decide  this  question  ;  for,  intersected  as 
it  is  by  canals  and  draks  of  every  kind,  and 
the  land  through  which  they  were  made 
behig  of  considerable  value,  the  inhabitants 
were  naturally  desirous  of  giving  up  as  little 
to  water-courses  as  possible.  Gennet^  had 
evidence  of  the  fact  that  rivers  could  be 
brought  together  without  an  increase  in  their 
volume  proportionate  to  the  increase  in  thehr 
quantity,  in  the  confluence  of  the  Rhine  and 
Moselle ;  but  what  he  particularly  demon- 
strated was,  that  the  united  streams  flowed 
on  with  an  increase  of  velocity, 

"  *  He  seems  also  to  have  been  fully  aware 
that  cutting  the  banks  of  a  river  for  the 
purpose  of  letting  off  any  portions  of  the 
torrent  is  not  so  effective  in  drawing  off  the 
water  as  has  been  generally  imagined ;  or,  in 
other  words,  that  if  a  canal  had  a  sectional 
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area  of  100  superficial  feet  when  sweUed  by 
floods,  that  20  canali,  of  5  feet  area  each, 
would  not  have  carried  off  the  same  water, 
or  so  materially  have  diminished  its  volume 
u  might  be  at  first  supposed. 

"  '  Gennet^'s  views  were  received  by  the 
practical  men  of  his  day  much  in  the  same 
manner  as  they  would  have  been  treated, 
perhaps,  at  the  present  time.  There  were 
many  prejudices  to  be  overcome,  and  parti- 
cularly some  that  were  generally  entertained 
with  respect  to  the  incompressibility-  of 
water.  It  was  argued  that  yon  could  not 
compress  a  doable  quantity  into  a  less  space 
than  twice  the  area  as  of  each  section ;  that 
two  separate  cubic  feet  of  water,  when  put 
togeUier,  required  a  vessel  whose  capadty 
was  equal  to  hold  them  both ;  and  that  two 
streams  of  the  same  velocity  were  governed 
by  the  same  laws. 

•<  *  When  Gennet^  made  bis  experiments 
in  1755,  in  Holland,  upon  the  sectional  area 
of  United  currents  of  water,  he  discovered, 
after  noting  the  height  of  the  water  in  the 
original  chuinel,  that  he  could  add  another 
•tream  of  half  the  original  quantity,  and 
afterwards  another  half,  without  increasing 
the  height  or  width  of  the  water  in  the  small- 
est degree.  The  water  in  the  stream  re- 
mained daring  these  experiments  at  the 
same  height ;  but  it  was  observed  that  the 
Telocities  of  the  current  were  in  the  same 
proportions  as  the  additions,  viz.,  as  1,  1^, 
and  2.  He,  however,  found  a  limit  to  this 
rule ;  for  when  he  made  the  increase  three 
times  greater  than  it  was  at  the  commence- 
ment, instead  of  twice,  the  increase  in  height 
was  ^^th  part  of  the  whole  height.  When 
he  quadrupled  the  quantity,  the  increase 
was  -J^,  and  when  the  quantities  were  as  5, 
6,  7,  the  increase  in  height  was  -^f  -^t  ^, 
and  so  on  in  continual  proportion  t  thus,  96 
streams  would  require  ^x96e-JJ4=2,  or 
the  sectional  area  must  be  twice  the  original 
iMight. 

'"To  prove  this,  Gennete  afterwards  let 
off  the  water  by  degrees  in  the  same  propor- 
tions, and  he  found  the  same  results ;  the 
diminutions  were  in  perfect  accordance  with 
the  previous  experiments.  Gennete,  in  his 
experiments,  had  a  uniform  declivity  of  1 
foot  in  1,200,  and  his  canals  were  six  or 
seven  inches  in  breadth.'" 

I  am  not  at  all  inclined  to  admit  the 
aeeuraoy  of  these  experiments  of  Gen- 
nete with  the  data  given  above ;  and,  to 
the  best  of  my  recollection,  no  other  ex- 
perimenter on  this  subject  has  drawn  the 
tame  conclusions. 

'  I  am  perfectly  aware  that  the  quantity 
of  water  discharged  down  a  canal  may 
be  doubled,  trebled,  quadrupled,  or  in- 


creased any  number  of  times,  with- 
out at  all  enlarging  the  section  of  the 
stream,  provided  the  pressure  or  height 
of  the  head  of  water  or  the  swell  occa- 
sioned by  the  increase  of  volume  be  in- 
creased in  due  ratio  to  produce  this. 
But  how,  without  any  such  alteration  of 
data,  the  quantity  of  water  should  be 
doubled  without  augmenting  the  section 
of  the  stream,  whilst  every  subsequent 
increase  of  quantity  causes  an  increase 
of  bulk,  I  cannot  understand. 

The  quantity  of  water  (Q)  which  flows 
down  a  channel  in  any  given  unit  of 
time,  is  always  equal  to  tne  sectional  area 
(A)  of  the  stream  multiplied  by  its  ve- 
locity, V,  whence  Q="AV.  Sow,  Q 
being  composed  of  two  quantities,  A  and 
V,  it  is  evident  that  an  increase  or  dimi- 
nution in  them,  either  separately  or  con- 
jointly, will  cause  a  corresponding  in- 
crease or  decrease  in  the  quantity  of 
water  discharged.  Suppose  the  quantity  of 
water  discharged  became  n  times  Q,  then 
«Q=(nA)  V  or  (1) 
«A(iiV)..:.(2) 
or  both  A  and  V  may  vary  when 

nQ*-?lAmV...(3) 
m 

From  this  it  is  evident  that  if  the  velo- 
city is  constant,  the  quantity  dischargdi 
will  be  as  the  area.  If  the  area  is  con- 
stant, it  will  be  as  the  velocity;  and, 
lastly,  a  change  in  quantity  may  be  conse- 
quent on  an  alteration  of  both  area  and 
velocity.  It  would  seem,  from  equation 
(t2),  quite  possible  to  produce  the  reault 
Gennete  did ;  and  so  it  is — but  not,  I 
apprehend,  with  the  means  prescribed ; 
for  we  must  bear  in  mind  tnat  Y  is  a 
function  of  the  pressure  in  the  direction 
of  the  flow,  and  varies  in  proportion  to 
the  square  root  of  such  pressure;  the 
pressure  is  in  direct  ratio  to  the  height 
of  head,  and,  therefore,  the  velocity  is 
as  the  square  root  of  the  vertical  distance 
through  which  it  has  passed;  conse- 
quently putting  H  =  the  vertical  height,  C, 
a  constant  coefficient.  VbC'v^H^  and 
Qa-AC  v'H;  or,  if  the  quantity  Q  be 
doubled,  as  in  Gennet6's  experiment, 
then  2Q»A  (20 VH),— data  which  we 
have  no  reason  for  assuming  from  the 
description  given.  I  would  rather  sup- 
pose equation  (3),  under  the  condition, 
to  represent  the  result,  viz., 

2Q=mA— C>/h7 
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In  my  next  I  propose  to  investigate 
the  flow  of  water  as  if  it  were  free  from 
friction  and  all  other  extraneous  impedi- 
ments. Practically,  this  is  an  impossible 
case ;  but  it  will  serve  to  demonstrate  the 
eflTect  of  one  set  of  forces,  and  show  that 
a  fluid  gathers  velocity  as  it  passes  down 
an  incline  in  a  greater  ratio  than  a  solid 
would. 

(7*0  he  eontinued.) 
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ON  HEATING  AND  VENTILATION.   By  H.  m'cORWAC,  ESQ.,  U.D,  IJJ 

of  a  series  of  electro- magneto.  The  ends 
of  the  magnefs  nearest  to  the  centre  arc 
fixed  into  a  wooden  boss,  and  the  whole 
of  the  magnets  connected  together  by  a 
frame  of  wood  on  each  side,  bolted  toge- 
ther in  a  compact  mass. 

The  mode  of  operation  of  the  two 
magnetic  or  ^Iriving- wheels  would  be  as 
follows:— The  quadrant,  AB,  would  be 
excited  by  positive  electricity,  and  would 
attract  the  rails  of  the  railway,  and  thus 
produce  progressive  motion.  At  the 
vertical  point,  B,  the  contact  would  be 
broken  ofl^,  and  the  electro-magnets  in 
the  quadrant,  BC,  would  cease  to  be  in 
contact  with  the  battery,  and  would  con- 
sequently be  inoperative. 

The  magnets  in  the  quadrant,  CD, 
would  also  be  excited  by  positive  electri- 
city, and  would  attract  tne  bar  of  iron,  1), 
which  would  be  a  straight  massive  bar 
placed  horizontally,  and  as  nearly  in 
contact  as  possible  without  actually 
touching,  the  periphery  of  the  wheel. 

At  the  vertical  position  the  magnets 
would  cease  to  act,  and  the  quadrant, 
AD,  would  consequently  cease  to  attract 
the  bar,  D,  whilst  receding  from  it. 

By  this  means  it  is  presumed  that  a 
progressive  motion  of  considerable  power 
would  be  obtained,  as  several  of  the 
magnets  near  the  points  B  and  D  would 
be  in  almost  close  contact,  and  would 
consequently  possess  considerable  power. 
The  carriage  may  be  of  the  lightest 
possible  construction  consistently  with 
the  necessary  strength,  as  there  would 
be  no  occasion  to  increase  the  weight  of 
the  carriage  for  the  purpose  of  giving  the 
exquisite  adhesion  to  the  rails. 

The  attraction  being  between  the  peri- 
phery of  the  wheel  and  the  rail,  tnere 
could  be  no  slipping. 

Alexander  Doull. 


The  carriage  containing  the  motive 
power  is  to  be  constructed  as  a  first  or 
second-class  passenger  carriage,  with  six 
wheels.  Four  of  these  wheels  are  to  be 
similar  to  those  of  the  ordinary  construc- 
tion, and  the  two  centre  wheels  are  to  be 
constructed  by  combining  a  series  of 
magnets  or  electro-magneto  radiating 
from  the  centre,  and  each  magnet  placed 
as  cloee  to  the  adjoining  one  as  possible, 
consistently  with  the  introduction  of  an 
insulating*  substance.  The  driving- 
wheels  thus  composed  of  electro- mag- 
neto, will  not  require  to  have  flanges,  as 
the  four  common  wheels  will  retain  the 
carriage  on  the  line  of  rails.  The  series 
of  magnets  will  be  connected  together 
by  hard  wood  bolted  through  from  side 
to  side,  care  being  taken  that  the  mag- 
neto are  not  in  metallic  conUct  with  each 
other. 

In  the  prefixed  figure,  A,B,C,D,  is  a 
wheel  of  any  convenient  radius,  composed 


3,  Euston  GroTe,  January  18,  1848. 


ON  HEATING  AND  TBNTILATION.      BT 
H.  M'CORMAC,  BSa.,  M.D. 

The  ill  success  that  has  attended  most 
of  our  eflbrto  for  the  perfect  ventilation 
and  heating  of  houses  and  public  build- 
ings, very  sufiiciently  proves,  that  if 
there  be  a  right  way,  we  have  failed  to 
find  it  out.  I  do  not  mean  to  say  that 
the  method  which  I  am  about  to  propose 
is  this  right  way ;  but  I  suppose  I  may 
be  permitted  to  say,  that  it  seems  to  me 
to  be  so. 

i8 
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We  heat  our  rooms  with  open  fires, 
stoves,  hot-water  apparatuses,  at  high 
and  low  pressure,  steam.  An  open  fire 
mieht  almost  be  defined  a  contrivance 
to  neat  chimneys,  but  to  cool  rooms. 
The  fire  projects  or  radiates  a  certain 
amount  of  caloric  into  the  apartment ; 
but  this  the  ravening  fire  instantly  takes 
back  again,  in  whole  or  in  part,  so  long 
as  it  is  kept  up.  If  it  be  a  good  fire,  to 
be  sure,  a  small  excess  of  caloric  remains 
in  the  apartment,  though  by  far  the 
greater  portion  goes  up  the  chimney. 
But  only  let  the  fire  get  low,  or  go  out, 
and  the  apartment,  if  the  weather  be 
cold,  grows  chill  directly;  indeed,  the 
chimney,  so  long  as  the  least  warmth 
remains  in  it,  continues  to  extract  the 
residuary  heated  air  out  of  the  chamber. 
As  it  is,  the  struggle  goes  on  all  day 
long.  A  fire  is  kept  up  perhaps  sufficient 
to  cook  a  sheep ;  the  nose  and  the  toes 
are  roasted,  wnile  the  back  is  cooled  to 
the  uttermost;  and  there  is  no  such 
thing  as  sitting  from  the  fire.  I  have 
heard  Swedes  and  other  northerns  say, 
they  never  sufi^ered  such  cold  as  in  Eng- 
land. 

Stoves  heat  the  room  finely ;  but  the 
exemption  from  chill  is  dearly  purchased 
by  a  close,  unventilated  apartment — a 
parched,  and,  if  I  may  say  so,  singed 
atmosphere.  It  is  evident,  that  neither 
of  these  modes  furnishes  us  with  pure, 
genial,  moist  air,  free  from  filth,  dirt, 
smoke,  and  ashes,  as  well  as  danger  of 
fire.  In  mv  opinion,  these  desirable 
results  may  be  economically  and  cfiec- 
tually  realised;  but,  meantime,  a  few 
preliminaries : 

First,  I  would  lay  it  down  as  indis- 
pensable, that  the  supply  of  warm,  moist, 
pure  air,  should  be  sufficient  for  our 
animal  requirements,  and  our  artificial 
wants  in  the  way  of  lights  and  open 
fires,  if  any.  Second^  that  this  supply 
should  come  from  below,  and  escape, 
when  made  ,use  of,  by  proper  apertures 
above,  as  well  by  the  nre-places  afore- 
said. 

Por  many  years  it  has  been  appre- 
hended— at  first  dimly,  then  more  and 
more  clearly — that  it  might  be  very  pos- 
sible, not  only  to  introduce  heated  air 
into  our  apartments,  but  to  introduce  it 
fresh  and  firesh,  as  well  as  duly  heated. 
It  was  distinctly  propounded,  in  •*  Thom- 
son's Annals,*^  more  than  twenty  years 


back,  to  make  a  chamber  behind  fire- 
places, to  introduce  the  exterior  air 
therein,  and  thence  to  emit  it  heated. 
This  idea,  whether  borrowed  from  the 
''Annals"  or  not  I  do  not  pretend  to 
say,  was  very  felicitously  turned  to  account 
by  Mr.  Murray  Tnow  deceased),  of  Pol- 
maise,  near  Edinourgh.  He  introduced 
open  air  into  an  interspace  attached  to 
a  brick  stove  covered  with  an  iron  plate, 
thence  into  forcing-houses,  thereby  pro- 
ducing admirable  crops  of  grapes  and 
other  fruite.  This  system,,  called  "  Pol- 
maise,"  formed  the  subject  of  many 
interesting  articles  in  the  Gardeners 
Chronicle.  It  occurred'  to  me,  that  if  it 
answered  so  well  for  grapes,  it  would 
do  very  well  for  men,  women,  and  chil- 
dren ;  and  that,  if  it  succeeded  in  vineries 
and  forcing-houses,  it  would  do  very  well 
in  human  dwellings.  After  a  good  deal 
of  consideration,  and  some  few  experi- 
ments, I  thought  an  improvement  might 
be  made.  I  reflected  on  the  mode  of 
heating  by  the  ancients :  I  thought  their 
hypocausts,  or  Jires  beneath^  might  be 
turned  to  account.  I  opened  Palladio, 
and  read  as  follows : 

**  The  ancients  used  to  light  their  fire 
in  a  small  furnace  under  the  earth. 
Thence  they  conveyed  a  great  many  tubes, 
laid  in  the  thicknesses  of  the  walls  and 
ceilings,  into  the  difierent  stories  and 
rooms  of  the  house.  Each  of  these 
conveyed  a  warm  steam  or  heaf^o  dining^ 
rooms  or  bed-chambers  whenever  they 
had  a  mind."  These  hypocausts  appear 
to  have  been  universally  used  by  the 
Romans,  at  least  in  the  colder  portions 
of  their  dominions.  Even  to  this  day, 
they  are  discovered  under  the  Roman 
houses,  or  the  remains  of  them,  ex- 
humed in  London,  and  elsewhere  in 
Britain. 

My  proposal  now  is,  in  imitation  of 
the  Roman  hypocaust,  to  establish  &  fur- 
nace or  fire  in  some  convenient  portion 
of  the  basement  storey,  to  form  a  hot 
chamber  contiguous,  into  which  the  at- 
mosphere should  have  access,  and  thence 
to  convey  the  heated  air,  by  means,  say, 
of  tubes  in  the  wall,  into  the  various 
passages  and  apariments  of  the  house.  I 
would  have  valves  to  regulate  the  ingress 
of  atmospheric  air  into  the  hot  chamber, 
and  valves  to  regulate  its  exit  into  the 
difierent  apartments.  The  kitchen-fire, 
with  a  sufficient  cavity  behind  it,  might 


Digitized  by  VjOOQ  IC 


NEW    ANALOGY    BETWBKN    HEAT    AND    ELECTRICITY. 


very  probably  be  made  to  answer.  The 
Romans,  it  appears,  cooked  at  the  mouths 
of  their  hypocauats. 

If  this  practice  were  carried  into  effect, 
it  would  very  agreeably  heat  our  living 
apartments,  as  well  3s  the  various  pas- 
sages, stairs,  and  the  like,  leading  to  them. 
It  would  be  exempt  from  all  the  discom- 
forts and  risks  attendant  on  the  present 
defective  and  expensive  mode  of  heating 
houses.  There  would  be  neither  smoke, 
dust,  dirt,  nor  any  kind  of  danger.  Any 
room,  or  all  the  rooms  together,  might 
be  comfortably  heated  at  half  an  hour's 
notice.  The  air  would  be  pure,  soft, 
fresh,  and  moist;  not  burnt  up  like 
that  heated,  or  rather  burnt,  bv  ordinary 
stoves ;  and  the  distressing  indraught  of 
cold  air  from  doors  and  windows  would 
be  mainly  done  away  with.  Rooms,  if 
people  chose,  could  be  constructed  with- 
out fire-places;  or,  if  with  fires,  small 
ones  would  suffice.  Each  fire-place  also 
could  be  made  with  a  cavity  behind ;  in 
winter  to  heat,  in  summer  to  cool  and 
ventilate  the  apartment.  Every  part  of 
the  room  would  be  hahitable;  and,  if 
tubes  were  arranged  contiguous  to  the 
chimney-stack,  so  as  to  allow  the  foul 
and  heated  air  to  escape  from  the  upper 
part  of  each  apartment,  the  ventilation 
would  be  complete.  The  pure,  fresh, 
moist,  warm  air,  would  find  its  way  into 
the  passages  and  each  apartment  below, 
while  the  impure,  vitiated  air  would 
escape  above.  The  present  practice  of 
admitting  cold  air  into  the  upper  part  of 
our  chambers,  is  attended  with  risk  and 
inconvenience.  The  practice  which  I 
would  inculcate  of  letting  in  pure  air 
below  and  letting  ofi^  the  foul  air  above, 
is  consonant  with  nature,  cheap,  efficieoty 
and  ipracticable. 

The  principle  of  wanning  houses  with 
pure,  fresh  air,  heated  in  a  cavity  above 
or  behind  a  fire-place,  is  equally  adapted 
to  stoves  with  casings,  steam  tubes,  and 
hot- water  apparatuses :  it  is  only  needful 
to  suffer  the  pure,  fresh  air  to  come  in 
below,  and  go  out  heated  above.  It  may 
be  adapted  to  the  common  fire-place,  to 
the  common  iron  stove,  and  to  toe  beau- 
tiful Flemish  stove-grate;  also  to  the 
Dresden  and  Russian  stoves.  At  present 
they  serve  to  heat,  more  or  less  perfectly, 
the  same  mass  of  ill-renewed  air ;  but 
with  a  hot-air  chamber  attached,  yielding 
admission  to  pure,  fresh  air  below,  and 
giving  forth  warm  and  moist  above,  it 
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would  convert  the  close  and  too  often 
fetid  apartment  into  one  redolent  with 
purity  and  freshness ;  thus  imiuting,  in 
a  small  way,  the  beneficence  of  Nature, 
and  ensuring  health,  cheerfulness,  and 
warmth,  in  place  of  chill,  discomforti 
and  disease* 

H.  M'CoBHAc,  BID. 

*Belfut,  Feb.  0,  1848. 


ON  A  NBW  ANALOGY  VBTWHN  HKAT  AND 
■LBOTBICmr. 

I  have  recently  observed  (what  has 
doubtless  been  noticed  thousands  of  times 
before)  that  when  a  thermometer  is  sud- 
denly plunged  into  a  fluid,  or  other  body 
whose  temperature  is  very  different  from 
its  own,  the  first  effect  on  the  mercury 
is  just  the  opposite  of  that  which  the 
relative  temperatures  afterwards  pro- 
duces. For  instance,  a  thermometer, 
standing  at  60''  or  70°,  being  plun|;ed 
into  ice-cold  water,  the  first  efiect  is  a 
sudden  dilatation  of  the  mercury,— to  a 
small  extent,  however,  and  which  lasts 
only  for  a  moment  Similarly,  if  a  ther- 
mometer at  50""  or  60°  be  immersed  in 
boiling  water  or  steam,  the  first  momen- 
tary effect  is  a  slight  fall  of  the  mercury 
in  the  tube. 

The  analogy  of  these  facts  with  the 
induced  currents  of  voltaic  electricity,  is 
too  obvious  to  need  more  than  a  mere 
reference,  and  depend,  without  doubt, 
on  the  same  well-known  mechanical 
causes  to  which  I  have  already  referred 
the  latter  in  a  former  paper;  namely,  on 
the  usual  circumstances  accompanying 
every  sudden  communication  of  motion 
from  one  body  to  another,  or  one  elastic 
system  of  particles  to  another. 

I  perceive,  also',  that  within  the  last 
year.  Professor  Henry,  of  America,  has 
shown  that  heat  added  to  heat  may  pro- 
duce cold:  and  that,  m  Prance,  Messrs. 
Fizeau  and  Foucault  have  shown-,  by 
means  of  the  well-known  experiment  of 
the  t<ro  inclined  mirrors,  that  the  calo- 
rific rays  interfere  in  precisely  the  same 
way  as  the  luminous  rays.  We  shall 
not  havo  much  longer  to  wait  for  evi- 
dence of  the  interference  of  electric  cur- 
rents. It  is  rather  strange,  however, 
that  no  one  has  yet  discovered  reflection 
and  refraction  of  electricity,  or,  as  far  as 
I  have  heard,  even  made  the  attempt. 

A.H. 
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NOKTHBN'I  IlfP&OTKD  DRAIN  PIPBS. 

tReglilered  under  the  Act  for  Protection  of  Articles  of  Utility.   Mr.  W.  Northcn,  of  VauxhaU-waUc, 
Lambeth,  Brown  Stone  Potter,  Inventor. 

Fig.  1. 
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Fig.  3. 


Fig.  2. 
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The  eYidence  taken  before  the  Metropo- 
litanvSanitarT  CommiasionenB,  has  clearly 
eatabliihed  the  great  superiority  of  glazed 
stoneware  pipes  for  purposes  of  drainage, 
over  the  ordinary  brick  sewers  and  drains. 
Whether  gkus  pipes  would  not  be  still 
better,  is  a  point  that  appears  never  to 
have  been  once  mooted ;  owing,  no  doubt, 
to  a  prevailing  impression  that  they  must 
be  so  cottlvoB  quite  to  preclude  their 
adoption.  We  are  by  no  means  sure, 
however,  that  this  impression  is  well 
founded;  considering,  especially,  the 
rapid  progress  which  has  been  made 
since  the  Volition  of  the  duty  on  glass 
in  diminishing  the  cost  of  its  production. 
By  the  patent  processes  of  Mr.  Bessemer 
(of  which  we  nope  shortly  to  be  enabled 
to  give  our  readers  a  full  account)  the 
time  of  melting  the  raw  materials  has 
been  already  reduced  from  eighteen  hours 
to  three;  and  a  proportional  saving  con- 
sequently effected  not  only  in  time,  but 
in  fuel.  Of  course,  if  glass  pipes  could 
be  furnished  at  as  cheap  a  rate  as  stone- 
ware pipes,  they  would  be  greatly  to  be 
preferred ;  for  there  is  no  property  belong- 
ing to  the  latter  which  would  not  be  pos- 
sessed by  the  former  in  a  still  higher 
degree.  The  only  objection  taken  to 
the  stoneware  pipes  in  the  course  of  the 
evidence  taken  before  the  Metropolitan 
Sanitary  Commissioners,  was,  the  diffi- 
culty of  getting  into  them,  in  the  case  of 
obstruction.  "There  is  one  inconve- 
nience," says  Mr.  Newman,  "in  these 


pipes :  in  the  event  of  a  stoppage,  I  nm 
obliged  to  break  up  two  pipes  to  get  to 
the  obstruction ;  in  a  brick  drain,  remov- 
ing two  or  three  bricks  will  do  it;  there- 
fore, in  making  repairs,  the  brick  drains 
have  this  advantage." — Min.o/Evid.^  p. 
115.  We  are  happy  to  say,  however, 
that  within  ten  days  of  this  objection 
being  made  publicly  known,  it  has  been 
removed.  The  **  Minutes  of  Evidence" 
referred  to,  were  published  last  week, 
and  among  the  articles  of  utility  regis- 
tered during  the  present,  is  the  improved 
form  of  pipe  represented  in  the  prefixed 
engraving,  by  which  facilities  of  remo- 
val are  afforded,  such  as  even  brick  drains 
do  not  possess.  The  form  is  one,  besides, 
which  is  equally  applicable  whether  the 
pipe  is  made  of  stoneware  or  of  glass. 

Fig.  1  represents  three  lengths  of  this 
improved  description  of  pipe.  Each 
length  has  a  half  faucet,  FF,  on  its  two 
ends ;  as  represented  on  a  larger  scale 
in  perspective  in  fig.  2,  and  in  the  end 
view  in  fig.  3.  Supposing  fig.  1  to  re- 
present part  of  a  continuous  line  of  pipes, 
the  half  faucets  of  the  pipes,  A  and  C, 
arc  on  the  under  side,  wnile  those  of  B 
are  on  the  upper  side.  While  this  ar- 
rangement gives  all  the  advantages  of 
security  against  leakage  possessed  by  the 
spiggot  and  faucet- joint,  it  admits  of  any 
one  pipe  in  the  series  being  lifted  and 
replaced,  without  in  the  least  disturbing 
the  others. 
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^^JL^A^'^  ^S.  ^PPP'-^UDity,"  says  the 
Staffordshire  Examiner,  "  a  f^  days 
ago,  of  inspecting  a  pair  of  stones  for 
gnnding  batches,  which  have  recently 
been  erected  at  St.  Thomas's  Mill,  near 
this  town.     They    have    been  erected 
under  the  superintendence  of  Mr.  Rem- 
ington, a  most  able  engineer  and  me- 
chanician from  Alabama,   one  of  the 
southern  states  of  the  American  Union. 
lliese  stones  are  only  17  inches  in  dia- 
meter.     The  upper  stone  is  stotionarv— 
the  lower  one  revolving;  and  surprislnc 
though  It  may  seem,  these  small  stonel 
will  do  two  or  three  times  as  much  work 
•8  the  large  ones,  four  or  five  feet  in 
diameter.    We  saw  ground  by  this  di- 
minutive   but   powerful    agency,    four 
stnkes  of   barley  in    twenty   minutes, 
which  would  give  twelve  strikes  in  the 
hour :  whereas,  we  believe,  on  the  aver- 
age,    the   old  stones  do    not    produce 
more  than  five  or  six  strikes  in  the  same 
time.    Mr.    Remington    contends    that 
great  extent  of  surface  is  ndt  necessary 
to  produce  amazing  grinding  capabili- 
ties }  and  we  certainly  think  that  he  has 
pracucally   demonstrated    his    position. 
It  IS  probable  that  more  power  may  be 
required  to  work  the  smaller  stones  for  a 
given  period  ;  but  there  is  a  very  great 
saving    of   power    when    the    quantity 
ground  is  taken  into  consideration.    An- 
other great  advantage  of  the  small  stones 
If ,  that  they  seldom  or  never  require 
'dressing.'    Mills  on  this  principle,  we 
believe,  are  now  in  general  use  in  Ala- 
bama, and  when  it  is  remembered  how 
trifling  is  their  cost,  and  how  convenient 
they  are  for  erection  almost  anywhere, 
it  would  be  surprising  if  they  were  not 
generally  adopted  in  England." 

The  cause  of  this  superiority  is  sur- 
pnsmgly  simple.  Hitherto  it  has  been 
usual  to  groove  the  faces  of  millstones  in 
lines  inclined  the  same  way  as  that  in 
which  the  stones  revolve,  as  from  left 
to  right  or  vice  vend.  Mr.  Remington 
gi?es  the  grooves  an  incDnation  directly 
opposite  to  the  direction  of  motion,  and 
hence  the  greater  grinding  power  which 
he  realizes. 
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(Continued  from  vol.  xlvil.,  p.  410.) 

VII.  CONGENERIC  EQUATIONS. 

Let 

F(4r)-0 (1.) 

be  an  algebraic  equation  of  the  «th  de- 
gree put  under  the  usual  form,  and  sup- 
pose that 

.  ^  W-/i  W  •/«  W  /»  W../-.  ('); 

then,  ;?rof?irf«rf  that  the  functions^  ft  do 
not  involve  negative  powers  of  x,  no 
quantity  other  than  a  root  of  (1.)  can 
aatisfy  any  of  the  equations 

/.  W-0,/^  (x)«0,  .  ,/«  (x)_o. 
.    For,  if  possible,  let  y,  a  quantity  which 
IS  not  a  root  of  (1.),  satisfy  the  equation 

^        /i(y)=0 (2.)^ 

then  one  at  least  of  the  other  functions 
r/r  (y)  for  instance]  must  become  infi- 
nite, otherwise  y  would  satisfy  (1.)  con- 
trary  to  hypothesis;  but,   the  relation 

/r(y)''±co (3.) 

gives 

a  value  which  does  not  satisfy  (2.) ;  hence 
(2.)  and  (3.)  are  inconsistent,  and  no 
quantity  other  than  a  root  of  (1.)  can 
malce  any  of  the  above  functions  vanish. 

The  next  question  that  presents  itself 
/or  consideration,  is  the  possibility  of 
determining,  hpriori,  which  (or  if  any)  of 
the  roots  of  (1.)  will  fulfil  the  condition 
^   ^  .  fr  W-0 

fr  being  any  one  of  the  functions  /. 
Let  x^y  afa,  .,  xn  denote  the  roots  of  (1.) 
For  greater  simplicity  we  will  first  con- 
fine  our  attention  to  the  case  in  which 

F(*)»0 
19  a  quadratic,  and  the  factors  into  which 
it  is  decomposed  (and  consequently  the 
functions  f)  are  two  in  number.  We 
will  further  suppose  that  A  (vol.  xlvii., 
p.  409,)  and  consequently  x^  and  x^  are 
real -which  is  in  fact  the  case  in  the 
congeneric  surd  equations  already  par- 
tially discussed.! 

In  the  equation 

9jr«-44jr  +  51=0, (4) 

if  we  take  (see  vol,  xlvii.,  p.  409,) 

*  At  an  earlierpart  of  this  volume  (fifpra,  pp.  1 9— 
20.)  I  have  adverted  to  the  exeicisefl  proposed  at  the 
concluaion  of  two  of  the  paper*  of  thli  seriei  (I.  and 

t  See  MeckanM  Magaxim,  vol.  xlvii.  no.  410. 
331-332,  161,  and  135-3l36.  ^^         ' 
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hence 


43 


and  aUo,j3-2x-— 
we  ghall  hare  

/,  (x)«3*-7-a/2*-2. 

So,  if 

9**-60*  +  96=0, (5) 

take   X«(34P-10)« 
A»4 
^«30x-75j 

then  we  arrire  at  *  

/,  (z)=3#-5+  V30X-71     , 

/a  {x)=3*-5- V30*-71     • 

The  above  diflfer  from  the  expressions 

at  p.  409  of  vol.  xlvil.  no  further  than 

that  the  given  quadratic  is  taken  of  the 

form 

r«x2  +  <i.r*+J*F(«)-0....(6) 

and  that 


^'  +  ■1) 


B-- 


484-43 


-9x9=-32 


185 
'    4   ' 


is  made  equal  to  X.  -    -      , 

In  j3  let  m  be  the  coefficient  of  x*  and 
n  the  part  free  fom  x  ;  also  let  x^  be 
thfe  greater  and  ««  the  less  of  the  roots, 
of  (6),  both  being  supposed  positive ; 
then  when 

X+p 
is  a  perfect  square,  if 

^  +  «-(r«  +  »)ar»,orB, 

and 

(r«  +  m)a?;-(^  +  n),  or  C. 

be  both  negative  the  equations 
/,(x)=Oand/a(ar)-0 
may  both  be  satisfied ;  but  if  thote  quan- 
tities have  difibrent  signs,  only  one  of 
these  equations  admits  of  Solution.  This 
I  shall  show  in  my  next  paper  upon  (he 
subject,  but  here  I  shall  merely  apply 
the  rule  to  the  equations  (4)  and  (5). 
In  (4)  then  we  have 

y«~  «i=0,r-3, 

8  43 

ar^-ita,  jr,-tl  "g"**"  ""y 

*  Some  remarks  on  the  Uro  equations  which  fol- 
lAir  wiU  te  IbuBd  at  p.  Ul  of  f ol.  xlvIL  of  Che 
Meehanie^  Magazines  et  #M.  tt.,  p,  ItS. 

t  Meek,  Moi'i  vol.  xItU.,  p.  ISd. 


C=9x(l|-)-49     «-l6| 

Again,  in  (5)  we  have 

r=3,a=20,«=0, 
x,«*4,ara«»2«,ii^ 75, 

and  consequently 

B»100-75-9xl6--119, 
C  =  (3x2|)«-25«+39; 

So,  in  the  equationf 

*«-21x  +  54=0..(7)' 
r«l,  «-21,  m-0, 

:r^=18,*a«3,»«" 

whence 

B^iJL_i|i.(i8)»=-2eo, 

C-9-64-     -55. 

In  (4)  and  (7)  B  and  C  are  bbth  nega- 
tive, hence  each  of  the  congeneric  surd 
equations,  corresponding  to  the  values  ol 
0  employed  respectively  in  those  two 
cases,  can  be  satisfied  :  ^ 

But  since  in  (5)  B  and  C  have  differ- 
ent signs,  the  congenerics  corresponding 
to  the  value 

j3=30*-75 

cannot  both  be  resolved. 
Next  let 

3*«-a0ar  +  52  =  0t....(8) 

here 

r«-3,«»^-3-.*x  ='*»•»« 
ara-2|;let0-*«-8i, 

then,  since 

msl  andnss-Si^f 

B-25-(3  +  l)xl6--39 

C-4x(2|)«-25=+3j, 

hence,  B  and  C  havinff  different  signs 

both  the  roots  of  (8)  belong  to  one  of 

the  congenerics  corresponding  to 

/3«*»-8i. 

Those  congenerics  are  

2X-5+  v'x»-7«*0 


and 


2x-5- v'*«-7=0. 


•  See  Ar«eA.  Map.,  vol.  tltfl.,  p.  186. 
f  lb.,  pp.  180,  410. 

%  TliUequ»tto!il«eqttlvalen}W(H        T 
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Let** 


and 


then, 


and 


129 


«0, 


129 


B  =  256-"4x(9i)a  =  -86J, 

C»4x7«-256--60; 
and  since   B  and  C  are  both  negative 
both  the  congenerics  corresponding  to  i3, 
y\t. : — 

2ar-16+V:c^3      «0,t 

admit  of  solution. 

In  the  preceding  instances  we  might 
have  obtained  the  same  results  more 
speedily  by  the  method  of  trial.  But 
my  object  is  to  arrive  at  a  general  Theory 
of  Surd  Equations. 
2,  Church-yard-court,  Temple. 
January  22,  IMS. 


RBVIBW  or  THB  KTIDXNCB  GIVIN  BE- 
FORE THE  MBTBOFOLITAN  SANITARY 
COMMISSIONERS  ON  TUB  APPLICATION 
OF  HYDRAULIC  SCIENCB  TO  THE  IM- 
PROVEMENT OF  THE  HEWftRAGB  AND 
DRAINAGE  OF  TOWNS.  BY  THE  REV. 
MORGAN  COWIE,  M.A.,  PRINCIPAL  OF 
THB  COLLEGE  FOR  CIVIL  BNGINEER8| 
PUTNEY. 

[From  Minutes  of  Evidence  taken  before  the  Com- 
misslonerc.j 

I  may  obterre  generally  on  the  resnltf 
of  the  investigations  which  I  have  had  an 
opportunity  of  considering,  that  their  pro- 
mulgation will  be  of  A  very  high  public  im- 
portance, as  they  will  promote  a  conilder- 
able  and  extensive  advance  In  hydraulic 
science,  and  constitute  the  first  great  prac- 
tical step  towards  the  remedy  of  the  evil  of 
the  defective  drainage  of  our  towns.  I  will 
first  observe  upon  the  evidence  of  Mr. 
PhilKpSi  which  I  think  highly  important. 
I  have  read  this  evidence  with  peculiar 
pleasure;    though   Mr.   Phillips    disclaims 

*  This  equation  occurs  in  the  ftolutlon  of  Exam- 
ple 21  of  p.  1S5  of  the  fourth  edition  of  Prof.  J.  R. 
Young's  Jlgehra;  *t  vide  ibid  pp.  181—132,  where 
the  preceding  equation  and  iti  congenerics  Just 
arrived  at  will  be  found. 

f  On  dividing  this  equation  by  2  it  -beeomes 
ideotieal  with  that  of  the  Bxamplt  mentioned  in 
the  pieoeding  note. 


heing  a  scientific  man,  he  shows  that  he  is 
well  acquainted  with  the  scientific  authori- 
ties on  this  snbject.*  The  cases  he  dis- 
CQSses  are  extremely  well  explained,  and  the 
principles  he  employs,  even  where  he  dis- 
agrees with  scientific  writers,  are,  for  the 
most  part,  stated  with  accuracy  and  distinct- 
ness. I  have  the  honour  to  subjoin  several 
remarks  which  occur  to  me,  relating  to  this 
inquiry : — 

1.  As  to  gauging, 

2.  As  to  the  velocity  with  which  fluids 
will  discharge  themselves  in  pipes  not  kept 
constantly  full,  with  different  incUnatioiis. 

3.  As  to  the  capacity  necessary  for  re- 
ceiving and  carrying  off  united  streams. 

4.  As  to  the  nature  of  the  substance 
of  the  channel;  what  influenee  i(  has  on 
velocity. 

1.  The  gauging. 

Complaints  are  made  that  the  formulai 
investigated  by  mathematicians  and  others 
do  not  give  accurate  results.  I  should  ask, 
in  reply :  -~  Firtif  How  the  accuracy  i9 
teiied?  Second,  How  was  the  experiment 
made  for  finding  the  data  required  in  the 
formula  ?  Mr.  Phillips  gives  correctly  the 
rules  adopted  (not  from  theory  though  by 
mathematicians,  but  from  experiment)  for 
determining  the  mean  velocity  when  the  sur- 
face velocity  is  known,  except  in  the  case  of 
M.  Prony's  formulie  for  finding  the  mean 
velocity  (»)  from  the  surface  velocity  (V), 

V  +  2-37 
r=  Vy— TTjc  »n  metres. 

Or  in  feet, 

V  + 7-77/1 
*"*^V  + 10-836 » 
in  small  velocities  it  would  not  be  safe  to 
take  an  approximation  to  this  rule.  The  me- 
thod given  of  findiifg  the  surface  velocity  is 
very  rough,  and  depends  for  its  accuracy 


*  We  too  have  read  itith  "  pecoliar  pleaaute" 
the  evidence  of  this  gentleman,  who  presents  one  of 
the  most  remarkable  instances  we  ever  met  with  of 
the  successful  "  pursuit  of  knowledge  under  dlfficul- 
ties."  We  extract  the  following  Intersting  piece  of 
personal  history  from  the  ** Minutes  of  EvLdcnce," 
p. 42  :— "  Had  you  been  employed  on  sewer  work? 
(before  beinj^  appointed  Surveyor  to  the  "West- 
minster Court  of  Sewers)— No;  excepting  that 
many  years  ago  I  once  worked  as  a  bricklayer  in  the 
buildinp  of  a  sewer.  Wtre  you  brought  up  to  the 
profession  of  a  surveyor  f — No ;  I  went  to  work  »hen 
I  was  eight  years  old,  as  a  bricklayer.  I  never  had 
tht  tlightnt  educatiov.  'i  he  litttc  I  do  Y  now  I  have 
tauKht  myself,  and  tiiat,  loo,  under  a  xuccession  of 
trying  difficnltieB."  Wli;»t  Mr.  I'hilllps  modestly 
calls  a  "little,"  is  nearly  as  much  as  anybody 
knows  of  the  subjcet  on  which  he  was  examined  { 
and  much  more  thaji  the  generality  of  the  edu- 
cated men  amongst  us.  His  evidence  displays 
■throughout  not  only  a  thorough  practical  acquaint- 
ance with  hvdraullcs,  but  a  perfbot  itemiliarity  with 
the  scientific  principles  on  which  it  is  (ox  rather 
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entirely  on  the  dexterity  of  the  observer. 
Several  methods  of  finding  velocities  of  cur- 
rents are  in  use,  but  all  are  defective  in  some 
point  or  other.  Woltman's  Tachometer  or 
Hydrometric-mill  is  the  best.  But  in  the 
ease  of  sewage  water,  there  may  be  diffi* 
culty  in  applying  these  rales.  I  therefore 
think  Mr.  Phillips  has  stated  wisely  that 
the  best  plan  is  to  gauge  directly  by  bar- 
ring the  channel,  making  an  aperture  of 
given  breadth,  and  then  calculating  the  velo- 
city  of  the  current  from  the  ascertained  dis- 
charge in  a  given  time.  Here,  however, 
Mr.  Phillips  has  unfortunately  applied  the 
formulsB,  relating  to  waters  discharged  from 
a  still  reservoir,  and  not  to  waters  arriving 
at  the  apperture  with  a  given  velocity. 

The  proper  plan,  on  his  own  method, 
would  Im  this, — bar  the  whole  section  by 
boaring  it ;  let  a  rectangular  slit  be  made 
whose  breadth  is  in  feet  (/),  and  the  height 
through  which  the  water  flows  (H);  let  the 
breadth  be  small,  compared  with  the  breadth 
of  the  section,  then  the  number  of  cubic 
feet  dUcharged»f  (/ VH)  x  4*813.  So  that 
by  noting  H,  as  Mr.  Phillips  proposes,  we 
could  find  the  quantity  of  water. 

**  The  more  accurate  formuls  would 
require  us  to  know  (r)  the  mean  velocity  of 
the  water ;  but  this  will  have  little  influence 
unless  (v)  is  considerable.  Taking  it  into 
consideration,  the  quantity  discharged  in  one 
second  in  cubic  feet,  would  be, 

I  (5-3)  /  H  V'H-fOSSr", 


M.  Poneelet  gives  a  formula,  invMtigated, 
I  believe,  by  Navier,  and  which,  when  ap- 
plied  abroad,  has  given  very  accurate  results, 
of  which  the  following  is  the  expression  m 
English  feet : 


(3-5)/Ha/H  +  -035i7». 

In  all  cases  where  the  formulae  are  to  be 
applied  to  large  masses  of  water,  I  should 
give  more  close  and  accurate  values  to  the 
coefficients,  continuing  them  to  several  de- 
cimal places. 

The  present  formuls  are  derived  from 
very  accurate  experiments  made  by  M. 
Castel,  Engineer  of  the  Etablittement  dee 
Baux  at  Toulouse. 

Mr.  Roe  finds  that  Mr.  Hawksley's 
tables,  calculated,  as  I  suppose,  from  his 
formula,  give  incorrect  residts.  The  formula 
in  question,  is  for  velocity  of  water  through 
a  tube  of  considerable  diameter. 


r  =  -77/s/ 


hd 


l-i-Hd. 

»=  velocity  in  yards. 
Atahead  of  water  in  inches. 
/» length  of  pipe  in  yards. 
J  ts  diameter  of  pipe  in  inches. 
This  reduced  to  the  form  where  all  the 
dimensions  are  given  ia/eet,  would  be, 


/x54if. 


l  +  bid. 

This  differs  from  Mr.  Hawksley's,  by 
such  very  small  quantities,  that  I  conclude 
both  to  be  the  same,  and  therefore  that  Mr. 
Hawksley's  is  correct,  when  correctly  ap- 
plied. Poncelet's  formuU  gives  very  cor- 
rectly the  quantity  of  water  which  is  fnr- 
nished  to  the  town  of  Metz  from  Scy,  and 
therefore  should  not  be  at  fault  elsewhere; 
by  the  formula,  the  quantity  of  water  deli- 
vered under  a  constant  pressure  aa  Metx  m 
24  hours,  was  calculated  to  be  262656  cm., 
and  was  found  to  be  accurate  within  2  or  3 
cubic  meters :  in  all  these  cises  the  tube  is 
supposed  to  be  constantly  lull. 

2.  As  to  the  velocity. 

In  an  open  canal,  the  mean  velocity  being 
(r)  in  feet. 

c,  the  wet  contour. 

*,  the  area  of  a  section  of  the  fluid 

— ,  is  the  hydraulic  mean  depth, 
c 

g,  the  force  of  gravity, 
sin  t  =8ine  of  angle  of  inclination. 

g  sin  •  = -0035855—  (v'+  •02028p). 

These  constants  have  been  determined  by 
Eytelwcin  from  experiments  made  on  91 
canals  and  rivers,  involving  considerable  va- 
riation of  veloeity  and  magnitude  of  section : 
and  this  is  the  accurate  formula,  from  which 
the  approximate  common  rule  (of  taking 
•^f  ths  of  the  mean  proportional  between  the 
hydraulic  mean  depth  and  the  fall  in  two 
miles)  is  derived. 

The  law  connects  the  inclination  with 
the  velocity ;  and  if  the  latter  term  be  not 
neglected  (which  it  generally  is,  to  avoid 
trouble,)  I  feel  confident  it  will  give  accurate 
results.  It  tells  us  at  once  what  inclmation 
we  must  have  to  secure  a  given  mean  velo- 
city. I  should  observe,  however,  that  this 
inclination  is  the  inclination  of  the  iurfaee 
of  the  fluid,  not  of  the  bottom  of  the  canal 
or  tube.  Eytclwein's  great  discovery  vras, 
that  the  velocity  was  independent  of  the 
latter  inclination,  and  only  depended  on  the 
Inclination  of  the  surface  of  the  flilid  in  the 
case  of  canals  and  rivers. 

It  is  still,  however,  desirable  to  know 
how  this  formula  is  modified  by  the  spedfio 
gravity  of  the  fluid  I  am  not  aware  t^at 
any  experiments  have  been  made  to  asc«r- 
Uin  how  it  would  be  modified,  at  least,  in 
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the  ctM  of  large  tubes.  Dn  Bnat,  in  tubes 
of  small  diameter,  found  that  dirty  water 
would  not  flow  so  fast  as  rain  water,  which 
we  should  have  expected ;  but  the  diameter 
of  his  tube  was  so  small,  (five  tignes,)  that 
the  results  obtained  are  not  sufficiently  prac- 
tical to  guide  us  in  this  matter. 

Mr.  Philiips  has  calculated,  by  a  for- 
mula which  only  agrees  approximately  with 
the  true  one,  what  velocity  will  be  given  by 
one  of  his  egg-shaped  sewers,  of  given  di- 
mensions, and  given  inclination,  kept  con- 
stantly fiiU,  and  he  finds  that  experience 
shows  a  much  larger  velocity ;  for  he  says 


that  he  has  known  larger  areas  drained  by 
smaller  conduits ;  so  that  he  eonclndes, 
'  Absurdly  large  as  practice  demomtratee 
the  present  sewers  to  be,  the  theories  would 
make  them  larger,* 

I  think  Mr.  Phillips  has  not  sufficiently 
considered  the  case. 

The  formula  he  calcnlates  from  refers  to 
a  canal  conveying  Gonstantly  the  same  body 
of  water,  and  at  the  same  velocity  from  one 
end  to  the  other,  and  does  not  contemplate 
the  constant  addition  of  quantities  of  water, 
arriving  with  various  velocities.  The  for- 
mula applies  to  a  case  like  this : 


The  sewer  B,  leading  from   a  reservoir  A,  where  the  height   does  not  vary,   to  an 
out  et  C. 


The  case  he  tests  the  formula  by,  is  like 
the  figure  above ;  one  main  sewer,  from  A 
to  B  and  C,  receivug  in  its  coarse  a  number 
of  smaller  sewers,  down  which^tbe  water  will 
rush  from  the  upper  surface  with  various 
velocities,  increasing  as  we  proceed  from  F 
towards  E.  In  all  these  esses,  the  velocity 
of  the  water  passing  on  from  B  to  C  will  be 
increased.  The  water  coming  down  A  C 
and  £  C  will  have  fallen  through  the  same 
Tertical  height ;  and  if  it  had  fallen  Jireely 
would  have  the  same  velocity ;  but  the 
water  down  A  C  has  been  retarded  by  the 
friction  along  A  C,  and  that  down  E  C  by 
the  friction  ^ong  £  C  ;  the  former  retarda- 
tion will  be  greater  than  the  latter,  and 
therefore  Telocity  less  in  the  former  than  in 
the  latter  case.  So  that  we  not  only  have 
the  velocity  in  A  C  variable  (which  is  sop- 
posed  in  the  formula  to  be  uniform),  but 
continued  additions  of  masses  of  water  with 
different  velocities.  It  is  clear,  therefore, 
that  the  motion  in  A  B  C  cannot  be  um/ornlf 
and  therefore,  that  be  has  applied  the  for- 
mula to  a  case  where  it  does  not  apply 
properly. 


The  reason,  then,  why  Mr.  Phillips 
finds  theory  at  variance  with  practice,  is 
this :  —The  velocity  in  the  sewer  will  not  be 
uniform,  because  the  stream  receives  con- 
stant accessions,  moving  with  different  velo- 
cities. 

I  would  calculate  in  the  following  way : 
—Suppose  a  sewer  5  miles  long,  with  a  fall 
from  one  end  to  the  other  of  200  feet,  i.  e.,  a 
fall  of  40  feet  per  mile,  and  suppose  it  to 
receive  additions  of  water  at  every  half  mile 
by  sewers  of  given  dimensions,  the  water 
coming  down  these  sewers  will  have  fallen 
through  20,  40,  60,  80,  &c.,  feet;  and  I 
should  calculate  the  velocity  with  which 
each  feeding  sewer  would  bring  its  tributary 
waters  into  the  main  sewer,  and  calculate 
the  continual  acceleration,  and  so  find  at 
last  the  velocity  at  the  outlet. . 

It  is  true  that  the  mean  velocity  is  nni- 
form,  when  the  resistance  arising  from  the 
friction  of  the  channel  is  equal  to  the  accele- 
rating force  which  gives  it  motion.  But  if 
the  accelerating  force  is  greater  than  the 
resistance  arising  from  friction,  the  mean 
velocity  is  not  uiUform,  but  accelerated,  and 
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we  shall  have  a  constantly  increasing  mean 
Telocity  from  the  head  of  the  sewer  to  the 
outlet.  I  apprehend  this  is  the  case  in 
practice.  Not  having  Mr.  Roe's  gaugings, 
I  cannot  tell  whether  or  no  he  has  found  an 
increasing  mean  velocity  towards  the  outlet ; 
hut  the  facts  would  authorize  one  to  say  that 
it  must  be  so. 

Eytelwein's  formula  is  inapplicable  to 
this  case :  it  refers  only  to  an  open  canat, 
where  the  mean  velocity  is  uniform  from  the 
canal  head  to  the  outlet. 

I  would  further  suggest,  that  in  estimat- 
ing the  quantity  of  water  to  be  drained  over 
a  given  surfi^,  no  allowance  is  made  for 
evaporation ;  so  that  the  quantity  of  water 
being  less  than  that  which  Mr.  Phillips  cal- 
culates would  drain  away,  it  is  not  surprising 
that  he  found  smaller  drains  than  those  he 
calculated,  carrying  off  the  surface  waters  of 
a  larger  district.  The  evaporation  must  be 
very  considerable  in  summer ;  but  I  cannot 
refer  to  any  tables  which  give  us  the  quan- 
tity of  rain  water  which,  in  the  coarse  of 
the  year,  will  be  returned  to  the  atmosphere 
in  this  manner. 

In  general,  in  short  drains  or  sewers,  it 
will  be  inconvenient  to  vary  the  calibre  :  in 
that  case,  we  must  calculate  the  necessary 
size  of  the  outlet  from  the  following  for- 
mula, which  I  dare  say  agrees  with  Mr. 
Hawksley's,  but  which  is  taken  from  M. 
Morin's  Aide  Mimoire  de  M^canique  Pra- 
tique : 

Q«  cubic  feet  to  be  discharged  per  mi- 
nute. 

/» length  of  sewer. 

/»fall  in  the  length  (/).  All  expressed 
in  feet. 

Db=  diameter  of  sewer  in  feet. 


D— 04547«VQW 

/ 
This  will  give  an  accurate  result  in  all 
cases  where  the  velocity 


( 


which  =  -0212 


n 


is  not  less  than  2  feet  per  second. 

3.  It  is  a  well-known  principle  in  hy- 
draolict,  that  if  a  tube  be  kept  constantly 
fhll,  the  velodty  will  adjust  itself  so  as  to 
be  inversely  as  the  area  of  the  section. 


If,  therefore,  one  end  of  a  tube  be 
open,  there  cannot  be  any  necessity  for 
enlarging  it  as  it  receives  tributary  streama 
in  proportion  to  the  sections  of  those 
streams.  All  that  would  be  necessary 
would  be  to  take  care  that  the  sec- 
tion was  so  large  towards  its  extremity 
that  the  fluid  should  not  attain  a  velocity 
which  would  injure  the  structure ;  and  having 
given  the  maximum  quantity  of  water  to  be 
conveyed  by  the  sewer,  we  should  see  that 
the  outlet  size  was  large  enough  to  oonvey 
this  quantity  with  convenient  velocity,  and . 
then  gradually  (at  junctions  where  the  tri- 
butary waters  are  coMiderable)  reduce'  the 
section  of  the  drain,  proceeding  upwards 
from  the  outlet.  But  if  the  final  velocity 
were  such  as  not  to  injure  the  work,  or  dam 
up  the  waters  in  small  tributaries,  I  see  no 
reason  to  increase  the  section  from  one  end 
to  the  other  of  the  ramified  system. 

If  we  could  secure  a  constantly  foil 
sewer,  discharging  itself  above  high-water 
level,  it  would  prevent  the  evolution  of 
noxious  gases  to  a  considerable  extent. 

"  The  scouring  power  of  water  is  very 
great.  I  believe  Mr.  Hopkins,  of  Cam- 
bridge, has  calculated  it  to  be  as  the  seventh 
power  of  the  velocity ;  but  I  quote  from 
memory. 

4.  I  am  rather  inclined  to  think,  from 
general  considerations,  that  the  influence  of 
tiie  material  of  the  channel,  on  the  velocity, 
would  be  small.  In  most  cases  the  tube 
gets  lined  as  it  were  with  a  film  of  the  fluid, 
which  remains  stationary,  or  nearly  so,  and 
in  that  case  the  only  friction  is  the  fluid 
rubbing  against  itself,  the  moring  fluid 
against  the  stationary  fluid.  Mr.  Roe  has 
made  experiments  on  this  subject,  which 
show  a  greater  difference  than  I  had  antici- 
pated in  favour  of  glazed  tubes;  and  it 
probably  may  be  the  case,  that  in  '  mere 
dribbles,'  as  the  streams  are  in  many  cases, 
the  glazed  tubes  would  have  an  advantage, 
because  of  their  allowing  no  percolation  or 
absorption. 

But  farther  experiments  on  such  a  point 
would  be  highly  interesting  and  uaefid,  as 
well  as  those  referred  to  above  on' the  rate 
of  flow  of  floidfl  of  different  spodfie  gra- 
vities. 


THE  COMING  COMBT. 

Sir,— I  venture  to  send  you  the  results  of  some  calculations  which  I  have  lately 
made  relating  to  the  comets  which  appeared  in  the  years  1 264  and  1556,  and  suppofled 
to  be  identical  bodies ;  if  this  be  the  ease,  the  return  of  the  comet  to  its  perihelion 
must  be  now  ?ery  close  at  hand.  Aocording  to  the  Chinese  observations,  the  appear- 
ance it  presented  in  1264  must  have  been  very  remarkable,  "  the  length  of  the  tail 
being  100^.  The  comet  of  1556  did  not  appear  in  such  splendour  aa  at  its  former 
perihelion  passage,  but  was  nevertheless  noticed  by  nearly  all  European  astronomers. 
As  both  these  apparitions  took  place  before  the  invention  of  the  telescope,  observa- 
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tions  of  the  oooMt  could,  of  coursCy  not  be  made  with  any  ^eat  degree  of  accuracy, 
though,  at  the  same  time,  they  would  be  quite  sufficient  to  compute  approximatively 
the  elements  of  the  orbit ;  the  similarity  of  those  thus  determined  for  the  comets  of 
the  above  years,  is  the  basis  of  the  calculations,  which  are  made  for  an  elliptical 
orbit.  The  comet's  co-ordinates  (a,  y,  x)  were  obtained  from  the  following  fpr- 
mulfi: 

log  ar  :=>  log  sm  {    9^  36'  9/'  410  +  O    \  +  9'999996  +  log  r. 
log  y  -  log  un  1 27^  35'  30/'  840  +  v  |  +  99960496  •«-  log  r. 

logz  «logiin  { 100°  11' 10."  017 +r].+ 9*1281146  + log  r. 

A  table  tif  the  co-ordinates  Was  thus  computed,  extending  from  perihelion  to  100  days 
before,  and  combined  with  those  of  the  sun,  as  siven  in  the  Nautical  Almanac^  on 
five  hypotheses,  differing  ten  days  in  the  assumed  time  of  perihelion  passage.  The 
comets  co-ordinates,  together  with  the  log  radii  vectores,  are  exhibitea  in  Sie  Table 
below : 


Days  from 

P.P. 

X, 

y. 

s* 

logr.   . 

0 

+  00795423 

-  0*4732612 

+  0*0640313 

9-6849796 

-  10 

-  0-2583039 

0-4716612 

00642715 

9-7335964 

-  20 

0-5565812 

0*3830785 

0-0526947 

9-8310516 

-  30 

0-8032185 

0-2557124 

0-0357761 

9*9261876 

^  40 

1-0100411 

-  01145803 

•f  0*0169363 

0-0071760 

-  50 

1*1881224 

+  0*0302254 

^  0*0024416 

00749994 

-  60 

1-3449709 

0-1746159  1 

00217926 

0*1323986 

-  70 

1-4858849 

0*3171379 

0*0409127 

0*1818158 

-  80 

1*6141145  J 

0*4569469 

0*0596825 

0*2249502 

-  90 

1-7328996 

0-5939961 

0*0780923 

0-2632010 

•-too 

-  1-8419216 

+  0*7280339 

-  0*0961063 

0-2973034 

The  hypothettcal  times  of  perihelion  passage  are 

1 February  28, 1848. 

2 March  9,         — 

3  March  19,      — 

4 March  29,      

5 Aprils,  

Hence  we  have  the  following  Ephemerides  upon  the  different  hypotheses  of  P.  P.  for 
enabliog  na  to  discover  this  Comet : 


Right  Ascension. 


h.     m.    t. 

O      /     #/ 

18  43  22 

-  11  39  21 

0*0071550 

«0   8  ^2 

-  7   6  47 

0*0479492 

21  26  15 

--  3  25  33 

0*1091617 

17  44  2 

19  15  38 

20  39  53 

21  54  8 


16  37  44 

18  14  6 

19  50  12 

21  12  20 

22  %%  18 


Declination. 


14  36  52 

9  28  13 

4  12  58 

0  80  5 


—  17  39  20 

12  58  26 

6  18  11 

«     6  37  44 

+     2  46  54 


Log.  A. 


9*9450133 
9*9594181 
0-0177757 
0*0924533 


9*9004243 
9-8709043 
9*9047568 
9-9841613 
0*0729604 
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Hyp.  IV< 


Right  ABceniion. 


A.  m.  8. 

15  27  12 

16  57  36 
18  47  41 
20  28  7 
21<  46  21 
22  51  4 


14  19  49 

15  28  14 
17  16  33 
19  31  46 

21  11  18 

22  22  47 


Aprils 23     20     53 


Decimation. 


-  19  56 
17  5 
10 

-  1  49  26 


1 
35 
2  48 


3  44  19 
6  25  42 


^  20  53  18 

20  19  10 

15  29  17 

-     4  50  19 

+     4  26  24 

8  57  31 

+    10  27  1 


Log.  A. 


9-8831854 
9*8003835 
9*7798724 
9*8428119 
9*9474170 
0-0507347 


9-8948494 
9-7710961 
9-6665923 
9*6658860 
9-7745813 
9-9082831 
00257748 


South  declinations  are  denoted  by  the  sign  —  ;  north  decUnationi  by  +  ;  il  la  the  diat* 
anoe  between  the  centres  of  the  earth  and  comet. 

JoHK  T.  Baebbk. 

Trinity  College,  Cambridge,  February  11. 


GLASS   PIFXS. 


Sir,— In  your  Magazine  of  this  day,  in 
reference  to  the  article  on  "  Sanitary  Re- 
form/' you  mention  Mr.  Eilerman's  sug- 
gestion of  '*  glass  pipes/'  and  that  no  one 
has  yet  seen  any  such  pipes,  even  in  Paris, 
where  it  was  supposed  they  were  in  use  for 
water  and  gas.  Some  four  or  fiye  years  ago, 
M.  Pelltier,  a  sulphuric-acid  maker  (I  be- 
liere  of  Paris),  paid  us  a  visit,  and,  amongst 
other  things,  stated  that  he  was  enabled  to 
see  the  state  in  which  the  nitrous  acid  gas 
passed  off  from  his  chamber  by  means  of  a 
gloM  pipe.  This  is  the  only  one  I  have 
heard  of,  and  I  hare  made  many  inqui- 
ries of  the  glass  manufacturers  (at  least, 
those  who  now  make  glass  tiles,  glass  bowls, 
&c.,  &c.),  and  have  been  informed,  that 
nothing  has  been  yet  perfected  in  this  country 


in  that  way.  If  there  had  been,  I  shoold  have 
adopted  it  for  all  pipes  where  either  dry  or 
wet  acids  travel,  and  where  tinned  copper 
pipes  are  now  in  use,  but  which  perish 
eventually. 

I  am>  Sir,  yours,  &c. 

Andrbw  B&akdram. 
Rotherhithe,  Feb.  13, 1848. 

[We  beg  to  assure  our  correspondent  that 
he  may  obtain  any' number  of  glass  pipes  he 
pleases  to  order  of  Messrs.  Coathupe  and 
Co.,  Nailsa  Glass  Works,  near  Bristol,  not 
exceeding  12  feet  long,  and  of  any  diameter 
(we  believe)  from  1  to  12  inches.  We  have 
in  our  possession  a  couple  of  spedmeni, 
which  we  should  be  glad  to  show  to  BIr. 
Brandram.    Ed.  M.  M.] 


iMQUiaiBS  and  answxbs  to  inqui&ibb. 


Bullek  in  Elephants  Tutkt.^"  I  have  a  piece  of 
ivory,  a  portion  evidently  of  an  elephanrt  tooth, 
in  cutting  through  which  J  came  to  a  leaden  bul- 
let, closely  imbedded  in  the  heart  of  it,  without 
there  being  the  least  trace  of  how  it  came  there. 
The  irory  all  round  it  !•  perfectly  sound  and  of  a 
fine  grain.  How  is  this  to  be  explained  t  And 
has  such  case  ever  been  heard  of  before? — 
M.  M.,  Clerkenwell,  Jan.  23."  The  finding  of 
such  bullets  In  elephani's  tusks  is  nothing  un- 
common. Even  gold  and  silver  bullets  have 
been  found  thus  imbedded--shot  no  doubt  f^om 
some  imperial  or  princely  gun.  In  the  Phil. 
Trant.  for  1801,  there  is  a  paper  by  Mr.  Combe, 
in  which  he  endeavours  to-explain  how  the  orifice 
through  which  the  bullet  enters  becomes  closed. 
He  supposes  that  the  ball  may  enter  at  the  root, 
descend  loto  the  hollow  of  the  tooth,  and  become 
covered  up  by  the  growth  of  the  layers  which  are 


successively  developed  upon  the  catfcal  vascular 
pulp. 

Criekmer't  Obliqut  CpUnder-enffine.^"  There  is  a 
mistake  in  your  answer  to  a  correspoDd«nt  re- 
specting this  engine,  p.  141.  It  was  planned  by 
me  fifteen -years  ago,  in  order  to  woikaateam- 
carriage.  I  placed  the  cylinders  at  the  angle  to 
do  away  with  the  frames,  and,  at  the  same  ttae, 
to  connect  both  cylinders  upon  the  same  ersiik. 
I  never  took  out  a  patent  for  the  arrangement, 
but  purposely  published  it  in  your  useful  Mag»* 
sine  for  the  .benefit  of  any  persons  who  mi^t 
wish  to  avail  themselves  of  a  simple  double  an* 
gine.  At  the  same  time,  should  any  one  make 
an  enxine  on  this  plan,  I  hope  they  will  at  least 
do  me  the  favour  of  allowing  me  a  sight  of  It. 
—Robert  Criekmert  Engineer.  Spa-road,  Ber- 
mondsey.    February  7,  1848." 

Medical  StertU,^**  M.D."    No  one  can  bava  a 
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NOTES    AND    NOTICES. 


nwptitty  In  a  medieal  redpe  except  by  grant  o  f 
Letters  Petent.  An  obligation  by  a  penon  not  to 
dlTulge  the  secret  of  a  particular  composition, 
Is  one  which  no  court  has  yet  found  itself  able  to 
enforce.  James's  Fever  Powders,  James's  Ana- 
leptic Pills,  and  Velno's  Vegetable  Syrup,  have 
all  ftamlshed  cases  in  point. 

GMm  CabUs,^"L.  D.  W."  A  chain  of  56  lbs. 
per  ftthom  is  usually  tested  to  bear  a  strain  of  17 
tons ;  but  tha  weight  of  anchor  allowed  for,  in  the 
calculation  is  not  more  than  8  or  9  cwt. 

Whiteknp  and  SUrr^et  Water-vhttl.^**  A.  M." 
We  cannot  promise  our  correspondent  that  either 
this  wheel  or  the  turbine  of  Foumeyron  will  do 
"  much  mors  work"  than  '*  agood  overshot  water- 
wheel;"  but  it  is  fit  he  should  understand  that 
the.  superiority  of  these  wheels  does  not  rest  so 
much  on  their  producing  a  greater  per  centage  of 
useftil  effisct,  as  their  working  well  in  situations 
where  an  overshot  wheel  could  not  work  at  all. 
The  overshot  water-wheel  is  limited  to  a  range 
of  bU  of  from  10  to  60  feet;  but  the  wheels  re- 
ferred to  are  applicable  to  all  falls  from  2  feet  to 
200  and  upwarda.  They  work  too  equally  well 
(nearly)  whether  wholly  or  partly  immersed  in  the 
water.  For  a  Aill  description  of  Whitelaw  antf 
Stlrrat'a  wheel,  aeeMeeJL  Mag.,  No.  1004. 

RopaiSUam  Navjf.^The  regulations  of  this  service 
wen  given  at  length  in  No.  1246.  Good  hands 
are  much  wanted  at  present.    Age  no  objection/- 

XicMses.— <'  A  Manuftetnrer."  An  actual  license 
must  be  by  deed  under  hand  and  seal ;  but  any 
agrsement  for  a  license  ( similar  to  an  agreement 
for  a  lease)  on  a  half-crown  stamp  will  be  equally 
valid. 


•      MOns  AMD  NOTXCSS. 

JnmUuUe  PrimHug.-^"  In  conjunction  with  Mr* 
P.  H.  Delamotte,  who  has  lately  esublished  an 
anastatic  press  in  this  city  (under  licence  from  the 
patentee,)  I  have  recently  been  trying  various 
modes  of  transferring  pen  etchings  and  tracings  to 
sine  plates.  Two  days  ago  it  occurred  to  me  that' 
drawings  made  on  paper  with  lUhographie  chalk 
night  be  transferred,  and  printed  from  in  the  same 
manner.  Yesterday  morning  1  had  a  somewhat 
hasty  sketch  made  with  lithographic  chalk,  on 
oommon  drawing  paper  (of  good  quality,  but  not 
very  smooth  surface),  and  sent  it  to  Mr.  Delamotte's 
preaa.  An  hour  after,  I  received  a  proof  similar  to 
the  one  incloied ;  which  is  a  perrect  fae-Hmile  of 
the  original  drawing,  and  cannot  be  distinguished 
IVom  a  lithograph.  Further  experiments  will  be 
required  to  prove  whether  this  method  can  super- 
sede the  finer  branches  of  lithographic  drawing, — 
or»  in  other  wo(ds,  whether  paper  can  be  made  with 
a  snrfisce  as  finely  and  untfbrmly  grained  as  that 
which  is  produced  on  the  stone,  but  for  leas  deli- 
cate and  elaborate  works  there  can  be  no  doubt  that 
the  anastatic  process  has  two  advantages  over  litho- 
gz^hy.  Flnt,  we  dispense  with  the  cost  and  in- 
convenience of  transporting  and  using  heavy  stones. 
■The  traveller  may  no  w  fill  his  portfolio  with  sketches 
made  in  the  field,  with  lithographic  chalk  on  paper, 
and  may  afterwards  print  off  as  many  copies  of 
these  sketches  as  he  pleases.  And  secondly,  the 
drawings  do  not  require  to  be  reverted,  nor  even 
recopied, — a  great  saving  of  the  artist's  time  and 
Ubour.**-H.  E.  Strickland,  M.A.  Oxford,  Feb.  10. 
*M^  ihentetun, 

TmUmonial  to  Dr,  Clannjf.— On  Thursday,  a  testi- 
monial of  merit  and  esteem  was  presented  to  Dr. 
Clanny,  of  Sunderland,  in  the  Athenaeum  In  that 
town.  The  testimonial  consisted  of  a  large  silver 
salver,  bearing  an  appropriate  inscription,  and  a 
purse,  wrought  of  gold  thread,  containing  100  sove- 
reigns—the whole  the  produce  of  a  subscription 
which  realised  nearly  £2uQ.  The  presentation  took 
place  in  the  library  room,  in  which  a  numerous  and 
respectable  company  assembled.  The  rector  of 
Snndexiand  was  called  to  the  chair,  and  Dr.  Glover, 
of  Newcastle,  presented  the  testimonial.  The  doc- 
tor •dTMted  to  Dr.  Clanny*!  claims  as  the  originator 
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of  the  safety-lamp;  and  whilst  admitting  that  Sir 
Humphrey  Davy  and  Mr.  George  Stephenson  an 
entitled  to  great  merit,  contended  that  Dr.  Clanny 
is  entitled  to  thepraise  of  having  first  conceived 
and  carried  into  effect  the  construction  of  a  safety- 
lamp.  He  also  refbrred  to  Dr.  Clanny's  estimable 
qualities  as  a  man,  and  his  merits  as  a  medical 
practiiioner,  particulariy  alluding  to  his  researches 
on  gas  and  the  blood,  which  he  said  had  earned  for 
him  a  name  that  will  not  die.  Mr.  Ronnie  embraoed 
the  opportunity  of  stating  what  he  knew  relative  to 
the  origin  of  the  safety-lamp,  and  corroborating  Or. 
Clanay's  claim  to  the  priority  of  the  invantion.— 
Dr.  Clanny  responded  in  suitable  terms,  thanking 
the  various  parties  who  had  taken  an  active  part  in 
the  proceedings,  and  speaking  of  the  origin  and  pro- 
gress of  the  safety-lamp.— i^evc«//c  Jdvertiter. 

AtUAeial  Rubies.— M.  Gaudin,  of  Paris,  has  suc- 
ceeded in  producing  artificial  rubies,  which  have  all 
the  character  of  tiie  natural  stone.  His  process 
consisU  in  submitting  to  the  flame  of  an  oxy-hydro- 
gen  blow-plpe  ammoniacal  alum,  with  the  addition 
of  some  grains  of  chromate  of  potash. 

Test  for  readltn  Distinguuliing  Iron  from  Steel.— 
To  distinguish  iron  from  steel  by  a  chemical  pro- 
cess, take  pure  nitric  acid,  dilute  it  with  so  much 
water  that  it  will  only  feebly  act  upon  the  blade  of 
a  common  table-knife,  if  a  drop  of  the  acid  thus 
d^uted  be  sufl!bred  to  fkll  upon  steel,  and  allowed  to 
ramain  upon  it  for  a  few  minutes,  and  then  waahed 
off  with  water,  it  will  leave  behind  a  black  spot. 
But  if  a  drop  of  this  acid  be  suffered  to  act  upon  iron 
in  the  same  manner,  the  spot  will  not  be  black,  but 
of  a  whitish-grey  colour.  The  black  stain  is  owing 
to  the  conversion  of  the  carbon  oT  the  steel  into 
charcoal,  which  thus  becomes  predominant;  and 
iron  being  nearly  free  from  carbon,  can  produce 
only  a  grey  stain.  The  utility  of  this  test  is  not 
confined  to  finished  articles  manufactured  of  steel, 
but  its  application  enables  the  workman  in  iron  and 
steel  to  ascertain  also  the  quantity  and  uniformity 
of  texture  of  unfinished  articles. 
'  The  Wear  of  Cast-Iron  Rails.— 1  have  had  an  op- 
portunity of  ascertaining,  in  the  case  of  a  railroad 
over  which  200,000  tons'  weight  were  conveyed  an- 
nually, during  a  period  of  eighteen  years,  (compris- 
ing the  carriages  and  their  loadings  of  coals  in  one 
direction— viz.,  150,000  tons;  and  the  empty  wag- 
ons only  in  the  other— viz.,  50,000  tons,)  that  the 
mechanical  waste  from  attrition  was  1  lb.  in  every 
lineal  foot  of  rail,  (2  lbs.  per  foot  o^  way,)  or  there- 
abouts, in  the  course  of  the  tiroe  named,  which  is 
587 lbs.  per  mile  of  road  per  annum,  the  rails  being 
cast  Arom  cold-blast  pig-iron.  It  may  not  be  gene- 
rally known,  but  I  believe  it  to  be  true,  that  there 
is  no  chemical  waste  going  on  with  rails  in  regular 
certain  degree  of  heat,  occasioned  by  Uie 


loads  passing  over  them,  preventing  oxidation. 
The  wear  of  hot  blast  cast-iron  rails  will  be  consi- 
derably greater,  and  by  breakage  still  more ;  it  is, 
indeed,  a  very  difficult  matter  to  assign  to  them 
a  competent  weight  and  strength— one-half  more 
metal  would,  I  mucli  doubt,  scarcely  be  sufficient 
for  the  purpose.  I  do  not  think  it  has  yet  been  8a>  ■ 
tisfactorily  shown  what  the  loss  in  weight,  by  wear, 
of  malleable  iron  rails  is,  but  it  cannot  fail  to  be 
considerably  less  than  those  of  cast-iion.  It  is,  in- 
deed, a  fact  well  known,  and  supported  by  theory, 
that  the  more  highly  iron  is  wrought,  and  the  purer 
it  is  rendered,  by  being  purged  of  earthy  dross  in 
its  transmutation  from  the  crystalline  to  the  fibrous 
state,  the  stronger  and  more  durable  it  will  be,  whe- 
ther as  regards  its  subjection  to  the  action  of  fire, 
to  attrition,  or  mechanical  stress— in  the  character 
of  engine  grate  bars,  wagon-way  rails,  tye  bars, 
fipc. — Thompson's  Colliery  Inventions  and  Improve^ 
menls. 

Fountains  without  Seteers.—*'  It  is  reported  that, 
on  the  completion  of  the  Cloaca  Maxima  of  Rome,  so 
proud  was  Tarquinius  of  the  achievement,  that  he 
rode  through  it  in  his  chariot  in  procession."  But 
"  now  it  is  veiymnoh  in  the  condition  of  too  many  of 
our  own  wretched  sewers  and  drains,nearlychoked  np 
to  the  crown  with  deposit  and  filth,  perpetually  send 
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ing  focth  It!  bobblei  of  peitntntkl  gu,  ukI  poiwn- 
inff  tlw  neighbourhood.  The  supply  of  water  that 
•tul  exiats  in  Rome—and  It  ia  now  twelve  tlmea 
greater  than  what  ie  given  to  thia  metropolian- being 
supplied  only  externally,  the  mereat  portion  ia 
devoted  Ja  domeatie  and  cleansing  purposes.  The 
buUt  ot  it  plays  its  part  at  the  beautiAxl  fountains, 
then  lona  to  waste,  and  the  drainage  being  deficient, 
piodueea  only  dampness  and  decay."— llr.  H.  Au»- 
Hth  O,  B.^M*m,  of  JMd.  Mt$rop.  SmUk  Commu- 
Hon. 
**MtekaniM  of  Vg$latkm:*-'liT,  li.  Noton,  ze- 


fecriog  to  the  aitlcte  by  Mr.  G.  Woodhead  under 
thia  tlttet  which  appeared  ia  No.  1277,  compbUus 
that  it  ia  but  a  repetition,  with  a  slight  change  of 
form,  of  some  peculiar  views  on  the  subject  of 
"  Light,**  "  Heat,"  "  Air,"  &c.,  by  the  same  writer, 
which  have  appeared  in  former  numbers  of  the 
Magaxine,  and  were  ably  refuted  by  Mr.  Thomaa  D. 
Eaton,  of  Norwich,  in  No.  1093,  p.  43.  We  ^rce 
with  Mr.  Noton  in  thinking,  that  it  would  have  been 
no  more  than  fair,  had  Mr.  Woedhsad  replied  to  Ux. 
Eaton  before  again  preasiag  his  notions  on  thia 
attention  of  our  readera. 


WBIKLT  LIST  OV  NXW  KNGLISR  PATENTS. 


Th«  Right  Hon.  Thomas,  Earl  of  Dundonald, 
Vlee- Admiral  of  the  White  squadron  of  Her 
Majesty's  fleet.  Knight  Grand  Cross  of  the  Most 
Hon.  Order  of  the  Bath,  for  improvements  in 
marine  steam  boilers  and  apparatus  connected  there- 
with.   February  II;  six  months. 

Horatio  Black,  of  the  town  and  county  of  the 
town  of  Nottingham,  lace- maker,  for  improvements 
in  evaporation.    February  14;  six  months. 

John  WaUoa,  merchant,  and  Edward  Cart,  gen-, 
tleman,  both  of  HuU,  for  improvementa  in  the  ma- 
nuflscture  of  gas.    February  14 ;  six  months. 

Jamea  Thnmlns  Chance  and  Edward  Chance,  of 
Birmingham,  for  improvements  in  Aimaces,  and 


in  the  manufacture  of  glaaa.     February  14;  fix 
months. 

Wnjlam  Tottie,  of  Crosby-aquare,  London,  mer- 
chant, for  improvementa  In  distilling.  (Being  a 
communication.)    February  14;  six  months. 

John  Weston,  of  Portlsnd-town,  Middlesex,  ua- 
Qhinist,  for  certain  improvements  in  obt^njag  and 
applying  motive  power.    February  16;  six  months. 

Joseph  Barber  Haxby,  of  Dewsbury,  for  improve- 
ments in  making  communications  between  the 
guards,  engineers,  and  other  servants  in  chacge  of 
railvtay  carriages,  and  also  between  the  paaaangers 
and  such  servants,  which  improvements  are  appli- 
cable generally  where  speedy  and  certain  commu- 
nications are  required.    February  16;  six  months 


WBIKLT  LIST  Of  DBSIONS  FOB  ARTIOLBS   OF   UTILITY    RBttlSTRRBD. 
Date  of  No.  In 

Proprietors' Names.  Addresses.  Subjects  of  Designs. 

James  Batch  Cox  aad\  Falmouth,  Ironmonger;   and\  t«.«««-^ -fcu««— .  *-** 
Josiah  SUnton......  /      Gerrans,  Cornwall,  builder.. /  I"P>wed  ehimiiey-top. 

George  Twigg ••...  Birmingham Button. 

Bedford  and  Rand Oxford- street  m..... Lady's  saddle. 

Henry  Jackson. «...  Little  Love-lane,  Cbeapside  ....«  Cravat. 

Smith  and  Co «...  FeU-street,  Cbeapside  Bombule,  for  medicinal  pur* 

poses. 

Antoni  Foner |legent- street,  artist  in  hair  and 

jewellery  Hair    guard,    necVIaco    and 

bracelet  proi 
William  Davidson  ....^  Thomaa-plaoe,  Gravel-lane,  en- 
gineer  ^  Improved  flre-escape. 

W.  Northen  .......^...m.  VauxhaD-walk,  Lambeth,  brown 

stone  potter  Improved  atone-ware  pipes. 

John  Warner  and  Sons.  Crescent,  Cripplegate,  engineers.  Improved  fkn  or  spreader,  fbr 

Are  and  garden  engines. 

Robert  Davies Blue  Cross  street,  Hajnnarket...  Cigar  and  pipe  tube. 

Samuel  White... ^  Broad  -  street.    Golden  -  square, 

cap  manufacturer   ...« Hat  stretcher. 

St.  Albaii's,    Hertfordshire,   as- 
surance agent,  &c ..Improved  pan  or   vessel  for 

holding  milk. 


Registra- 
tion. 

the  Re- 
gister. 

Feb.  U 

1360 

»» 
*• 
14 

»» 

1351 
1852 
1853 
1364 

•' 

1355 

16 

1356 

M 

1357 

»» 

1358 

17 

1359 
1360 

bracelet  protector. 


1361      Ebenezer  Cha.  Browne,  f 


^btrt&emrntd* 


HUNDREDS  of  visitors,  including  various  sci- 
entific men  of  distinguished  celebrity,  have 
daring  the  past  week  inspected  the  Model  and  Plans 
of  the  above  aitonishing  and  interesting  production, 
whilst,  with  trifling  exception,  but  one  opinion  has 
predominated  In  respect  to  its  suocessf  j1  operations 
and  powerful  results,  especially  the  simplicity  of 
tta  eonstiuction,  the  very  considerably  reduction  iif 
outlay  compared  with  the  "electric,"  "and,"  aa 
the  MomHi  Po*l  (in  iu  critical  remarks)  obsert ea, 
"BO  oDt  caa  examine  the  model  without  being 


Jowett*s  Hydraulic  Telea^rapli. 


struck  with  the  nrincfple  it  fo  beautlfdlly  conveVl. 
A  Committee  of  Management  is  now  iu  formation 
to  ftilly  carry  out  the  important  objects  of  the  pa- 
tentee, and  a  report  of  scieutlflc  opinions  upon  the 
meriU  of  the  hydraulic  telegraph,  together  with  the 
notices  of  the  cfailyand  weekly  journals,  will  shortly 
be  published.  OfBces,  17,  Wellington- street.  Strand, 
(adjoinins  the  Morning  Pott  and  Court  Journal,) 
Open  daily  from  Ulasen  to  Four,  'Wednesdays  ex- 
cepted. 
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To  Engineers  and  Boilei^BSakers* 

TAP- WELDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOTIVE  STRAW-BOILER^;- Tubes 
•^■*  for  Steam,  Oas,  and  other  purposes;— all  sorts  of  Oas  Fittings.  The  Blrmlugriani  Patent  Iron 
Tube  Company,  42,  Cambridge-street,  Birmingham,  and  Smethwick,  Staffordshire,  maauiAOtUTtt  Boiler 
and  Gas  Tubes,  under  an  excloaive  License  from  Mr.  R.  Frosser,  the  Patentee. 

These  Tubes  are  very  extensively  used  in  the  Boilers  of  Marine  and  Locomotive  Steam  Englnea 
In  England  and  on  the  Continent  ;—4re  stronger,  Lighter,  Cheaper,  and  more  Durable  than  Bibm  or 
Copper  Tubesj  and  warranted  not  t9  open  in  the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works— Smethwick,  Staffordshire. 

LONDON   WAREUOUSE— No.  68,  UPPER  TUAMES^TREET. 


Gutta  Perdia  Company^  Patentees^ 

Wharf  road^  Citif-road,  London. 


October  1,  1847. 

THE  GUTTA  PERCH  A  COMPANY,  in  request- 
ing  the  attention  of  the  Public  to  the  accompa- 
nying Testimonials,  have  great  pleasure  in  stating 
that  the  steadily  incveasing  demand  ior  the  Pa- 
TSKT  GvTTA  Pkrcba  Driviko  Bands  justifies 
the  utmost  confidence  that  they  are  fully  approved. 

Their  durability  and  strength,  permanent  con- 
tractility and  uniformity  of  substance— their  insus- 
ceptibility of  injury  from  contact  with  Oils,  Grease, 
Acids,  Alkalies,  or  Water,  and  the  facility  with 
which  the  single  joint  required  can  be  made  in 
Bands  of  an  indefinite  length,  render  tliem.  superior 
for  almost  all  working  purposes,  and  decidedly  eco- 
nomical.' 

Galoshes,  Tubing  ofall  sizes,  Bougies,  Catheters, 
and  other  SURGICAL  INSTRUMENTS;  MOULD- 
INGS FOR  PICTURE-FRAMES  and  other  deco- 
rative purposes  ;  WHIPS  and  THONGS,  TENNIS, 
GOLF,  and  CRICKET  BALLS,  are  in  a  forward 
state  of  manufacture,  and  will  be  very  shortly  ready 
for  sale. 

All  orders  forwarded  to  the  Compamt's  Works, 
Wharf-road,  Cxty-road,  will  receive  immediate 
attention. 

Haslingden,  September  4,  1847. 

Dear  Sir,— We  have  now  been  using  the  Gutta 
Percha  Straps  for  the  last  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  our 
most  sanguine  ex^tectations ;  and  we  may  add,  that 
some  of  our  maciiinea  which  required  a  12-inch  lea- 
ther strap,  and  which  almost  daily  required  to  be 
repaired,  we  have  been  turning  tlie  same  witli  the 
Gatta  Percha  Straps  10  inches  only  lor  tho  above- 
named  period,  and  now  find  them  aa  good  as  tho 
day  they  were  first  applied. 

We  remain,  yours  respectfully, 

W.  &  U.  TURNER, 

To  S.  Statham,  Esq.,  Gutta  Percha  Company. 
Atlas  Works,  Manchester,  Sept.  1,  1847. 

Sir,— In  reply  to  your  inquiry  as  to  the  result  of 
our  experience  with  the  Gutta  Percha  Straps,  we 
have  great  pleasure  in  stating  that  the  advantages 
they  possess  are  so  veiy  manifest  as  to  induce  us  to 
apply  them  in  almost  every  instance  where  new 
straps  are  required. — We  are.  Sir,  very  respectfully, 
SHARP,  BROTHERS. 

Samuel  Statham,  Esq.,  Gutta  Percha  Company. 
liridgewater  Foundry,  Patricroft,  near 
Manchester,  bcpt.  3,  1817. 

Sir, — In  reply  to  your  inquiry  respecting  now  we 
like  your  Gutta  Percha  Machine  Straps  or  Driving 
Belts,  although  we  have  not  had  quite  so  much 
experience  in  the  above-named  use  ol  Gutta  Percha 
as  we  hoiM)  to  have,  so  far  as  we  liave  employed  it, 
H  has  given  us  general  satisfaction.  The  beauti- 
fully straight  and  regular  nianner  in  wliich  it  runs 
on  the  pulleys,  especially  on  our  cone  or  speid  pul- 
leys, is  a  strong  recommendation  in  its  favour;  and 
although  we  are  inclined  to  think  it  does  not  take 
so  fast  a  grip  on  the  pulley  as  leather,  yet  there  is 
ample  hold  for  all  geueral  purposes.  We  shall  con- 
tinue to  nse  It  and  to  give  it  our  beat  attention,  so 
as  to  learn  how  to  employ  to  best  advantage  the 


many  excellent  qualities  it  possesses  over  the  ordi- 
i.ary  leather  belts. 

NASMYTH,  GASKELL,  &  CO. 

S.  SUtham,  Esq.,  GutU  Percha  Works,  London. 
Manchester,  18th  June,  1847. 

Dear  Sir,— We  beg  to  inform  you  that  we  have 
now  had  the  patent  Gutta  Percha  Bands  or  Straps 
in  use  for  more  than  six  months.  For  tube  frames 
we  consider  them  very  much  superior  to  anything 
we  have  tried  before.  They  also  do  very  well  as 
open  straps  for  mules,  throstles,  looms,  9ic 
We  are,  Sir,  yours  respectfully, 

THOS.  DODGSHON  &  NEPHEWS. 

Mr.  Samuel  Statham,  Gutta  Percha  Company. 
Wellington  Mills,  Stockport,  4th  September,  1847. 
Gentlemen, — We  ha  ve  much  pleasure  in  bearing 
our  testimony  to  the  valuable  qualities  of  the  Gutta 
Percha  for  driving  bands;  We  have  fonnd  it  answer 
exceedingly  well  in  most  cases  where  we  have  tried 
it,  and  we  think  it  has  only  to  be  made  known  to 
ensure  its  very  general  use.  v 

We  are,  Gentlemen,  yours  obediently, 

HOLE,  LINGARD,  &  CRUTTENDEN. 

To  the  Gutta  Percha  Company,  City-road,  London* 
Tottington  Hall,  near  Bury,  Lancashire, 
September  3,  1847. 

Dear  Sir,— Your  letter  of  the  31st  August  is  to 
hand,  and  in  answer  respecting  the  use  of  your 
Gutta  Perclia  Bands,  I  cannot  give  you  a  better 
proof  of  our  approval  of  them  in  preference  to  lea- 
ther straps,  than  having  given  an  order  for  another 
to  your  partner,  yesterday,  lo  be  in  readiness  in  case 
of  accident.  They  are  decidedly  preferable  to  the 
old  straps ;  anU  we  can  recommend  them  with  the 
greatest  confidence  to  any  person  for  Driving  Straps. 
For  HALL  &  GORTON,  THOMAS  GORTON. 

S.  Statham,  Esq.,  Gutta  Percha  Company. 

Brewery,  16th  September,  1847. 

Gentlemen, — We  have  mueh  pleasure  in  repeat- 
ing our  testimony  to  the  very  great  improvement 
effected  by  the  use  of  Macliinery  Bands  made  of 
your  material  instead  of  leather:  the  stoppage  of 
parts  of  our  works,  through  the  failing  of  the  lea- 
ther straps,  used  to  he  of  daily  occurrence,  causing 
great  inconvenience  and  expense.  With  this  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advantage  of  using 
your  material  is  surprising,  as  regards  economy  and 
saving  of  trouble.  We  confidently  recommenrt  it 
to  machinists  and  factories  for  general  adoption. 
TRUMAN,  IIANBUllY,  BUXTON,  &  CO. 

To  the  Gulta  Percha  Company. 

Patent  Gutta  Percha  Soles  for 
lioota  and  Shoes. 

The  capahiliiicB  of  the  (iUTTA  PEKCHA  SOLES 
FOR  BOOTS  AND  SHOKS  having  been  exten- 
sively and  satisfactorily  tested,  we  can  unhesitat- 
ingly recommend  the  material  prepared  for  the  pur- 
pose, its  merit  havin<r  been  acknowledged  by  all 
who  have  worn  it.  Indeed,  experience  has  proved 
that  Gatta  Percha  Soles  wear  twice  as  long  as  lea- 
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ther,  vriih  great  additional  personal  comfort,  and 
they  remain  perfectly  impervious  to  wet  until  quite 
worn  through. 

23,  Southampton-rov,  UtSept..  1847. 
Gentlemen,— I  write  to  thank  you  for  allowing 
me  to  use  the  new  PATENT  GUTTA  PERCHA 
SOLES.  I  felt  annoyed  at  not  being  allowed  to  use 
them  flKom  the  time  I  had  first  worn  them,  namely, 
flrom  last  October,  but  am  not  sorry  now,  because  I 
can  apeak  confidently  of  their  advantages  over  lea- 
ther soles.  I  made  the  first  pair  last  October,  and 
wore  them  eight  months  beforeM  wore  the  soles 
through.     I  had  them  heeled  six  times,  and  one 

J  air  of  extra  fronts  I  put  to  the  same  soles.  /  only 
epi  ihe  one  pair  in  wear  io  «e«  how  long  they  vouid 
hut.  I  will  never  wear  another  leather  sole  so  long 
as  f  can  get  GUTTA  PERCHA  SOLES,  and  I  waft 
from  12  to  20  miles  a  day. 

C.  WRIGHT,  Boot  and  Shoe^maker. 
To  the  Gutta  Percha  Company. 

9,  Gloucester  Row,  Hoxton,  5th  July,  1B47. 
Sir,— I  beg  to  thank  you  for  the  boots  with 
GUTTA  PERCHA  SOLES  which  I  had  from  you 
on  the  first  of  the  year.  I  have  liad  them  in  con- 
stant use  for  nearly  five  mouths,  the  greater  portion 
of  that  time  being  the  most  inclement  period  of  the 
year;  and  from  my  occupation  as  a  general  post^ 
letter-carrier,  you  may  be  sure  that  they  have  had 
more  than  a  common  fair  trial,  and  the  Gutta  Per- 
cha seems  now  as  firm  and  as  little  worn  as  on  the 
first  day.  W.  HUTTON,  G.  P.  O.  Letter  Carrier. 
To  E.  Granville,  Esq.,  Gutta  Percha  Works 

28,  St.  John-street,  August  25th,  1847. 
Gentlemen, — It  gives  me  great  pleasure  to  ac- 
quaint you  that  the  Gutta  Percha  Soles  I  had  from 
your  Works  have  answered  the  purpose  admirably, 
as  I  can  fully  testify,  having  had  them  in  wear  six 
months,  during  the  winter,  in  Smithfield-market, 
and  have  not  been  subjected  to  the  annoyance  of 
wet  feet,  as  is  often  the  case  with  leather  soles,  and. 
In  my  opinion,  they  wear  three  times  as  long. 

H.  L  TARLING. 
To  the  Secretary  of  the  Gutta  Percha  Company, 
Dear  Sir, 

I  have  worn  the  Gutta  PereK&  Soles  for 
nearly  a  year,  with  much  satisfaction  and  comfort : 
in  wet  and  cold  weather  they  keep  the  feet  perfectly 
dry  and  warm — are  pleasant  to  wear,  and  I  have 
found  them  more  durable  than  leather. 
I  am,  Dear  Sir,  yours  faithfully, 

W.  GORTON. 
To  the  Gutta  Percha  Company. 
N.B.— The  above  Soles,  which  aie  not  worn  out, 
may  be  seen  at  the  Gutta  Percha  Company's  works. 
No.  3,  Union  place,  New-road. 


"What  to  Eaty  Drink,  and 
Avoid. 

Sound  digestion  I  What  a  boon;  but  what  a 
rarity !  All  the  wealth  in  the  world  cannot  buy  it, 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
nights !— Mow  refreshing  is  a  good  night's  rest,  and 
how  few  obtain  it !  How  fearlul  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves !  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  offroore 
fire  than  water  quenches.  Reader,  if  you  value  the 
desiderata  of  good  health  in  the  day,  and  tranquil 
repose  at  nights,  together  with  me«tal  serenity  at 
all  times,  or  should  lack  firmness  of  nerve  cr  pur- 
pose, or  sufter  from  the  sorrows  of  an  afflicted  body 
seek  bow  to  obtain  the  former,  and  remove  the 
latter,  in  DR.  CULVERWELL'S  little  Memoirs, 
called  "HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DRINK,  and  AV^OID;"  and  its  Companion— 
"  HOW  to  be  HAPPY"  (the- price  is  but  Is.  each, 
if  by  post,  1  s.  6d.  in  stamps.)  Thoy  recommend  no 
nostrum,  pill,  or  balm,  but  render  every  possessor 
master  or  mistress  of  his  or  lier  own  case.  They 
tell  home  truths,  and  detail  facts  that  may  astound, 
but  which  are  worthy  of  recognition,  and  they  ftir- 


therroore  unmyatify  the  laws  of  life,  health,  and 
happiness ;  that  how  to  live  happily  and  content- 
edly, is  rendered  clear  and  open  to  the  humblest 
intelligence.  To  be  had  of  Sherwood,  23,  Pater- 
noster-row; Carvalho,  147,  Fleet-street;  Mann,  S9, 
Comhill ;  Nelson,  457,  West  Strand,  and  all  book- 
sellers ;  or  direct  firom  the  Author,  10,  Argyll-plaoe, 
Regent  street ;  who  can  be  personally  conferred 
with  daily  till  four,  and  in  the  evening  till  nine. 


TO  ARCHITECTS,  BUILDERS.  &c. 
Patent    Copper    Wire    Cord. 

R.  8.  NEWALL  &  Co.'s  PATENT  IMPROVED 
COPPER-WIRE  CORD  for  Window  Saah  Lines, 
Hot- houses.  Lightning  Conductors,  Hanging  Pic- 
tures, Clock  Cord,  and  various  other  purposes  for 
which  hempen  rope  has  hitherto  been  naed.  This 
new  and  valuable  Patent  is  fast  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with  tha 
above.  Specimens  of  the  Wire  and  Cord  may  be 
seen  at  the  Office  of  the  Patentees,  No.  183,  Fen- 
church-fltreet.Londou:  W.T.  ALLEN,  Agent ;  and 
may  be  had  of  all  respectable  Ironmongers 


NOTICES  TO  CORRESPONDENTS, 
W.  0.,  on  Afr.  Gray's  "  LogariihmU  TttbU$,"  de- 
ferred for  want  of  room  till  our  next. 

N.  N.  L.'t  plan  it  Ao  doubt  euManlially  ihe  eanie 
a*  that  to  which  he  atludee  as  having  recently  at- 
tracted much  attention;  but  as  it  was  confessedly 
kept  private,  no  claim  of  priority  can  be  founded 
upon  it.  We  do  not,  therefore,  see  that  any  good 
purpose  could  be  served  by  its  publieaiion. 
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LKWTHWAITk's  PATBNT  IMFROYBMSNTB  in  NUMBIUMO  KACHINXfl* 

[Patent  dated  July  28, 1847.    Patentee,  John  Lewthwaite,  Haiifia.    SpecificaUon  enioUid  Jamiary 


23,  1848.] 


The  present  patent  embraces  varions  im- 
proTed  modes  of  constmctingi  placing, 
and  acljustuig  the  numbering  and  driving 
wheels  of  the  machines  used  for  num« 
bering  railway  and  pawnbrokers'  tickets, 
paging  books,  and  other  like  purposes,  and 
certain  improTed  modes  or  means  of  regu- 
lating the  action  of  the  same,  whereby  such 
machines  are  enabled  to  imprint  numbers 
in  any  consecutiye  or  alternating  or  other 
serial  or^er  which  may  be  desired,  in  a 
more  ready  and  effectual  manner  than  is 
thought  to  have  been  ever  before  accom- 
plished. We  extract  the  following  descrip- 
tion from  the  patentee's  specification : 

Fig.  1,  is  a  side  elevation  of  what  I 
call  a  ''figure  wheel''  detached  from  the 
other  parts  of  the  numbering  machine ;  it 
has  ten  cogs,  on  the  ends  or  faces  of  which 
are  the  ten  figures  from  0  to  9,  either 
punched  out  or  let  in,  in  relief.  The  num- 
ber of  these  wheels  employed  in  one  machine 
may  vary  according  to  the  extent  to  which 
the  consecutive  or  alternating  or  other 
serial  number  is  desired  to  be  carried.  Fig. 
2,  is  an  edge  view  of  four  such  wheels  at- 
tached to  one  shaft.  A,  which  supposing 
the  numbers  to  be  imprinted  in  th«  natural 
sequence,  would  together  number  from  1  to 
9999.  Each  wheel  is  made  to  turn  freely 
on  the  axis,  A,  independent  of  all  the  others. 
Fig.  3,  is  a  side  elevation  of  what  I  call  a 
"  driving  wheel,"  there  being  one  such 
wheel  for  every  figure  wheel  employed  in  the 
machine.  It  carries  ten  cogs,  the  same  as 
the  figure  wheel ;  but  these  eogs,  instead  of 
being  flat  at  their  ends  or  faces,  like  the 
others,  are  made  of  a  concave  form,  as 
shown.  A  circular  portion,  a',  is  cut  out  of 
the  body  of  the  wheel,  so  as  to  leave  a 
round  rim,  a',  all  round,  except  at  b,  where 
the  rim  is  cut  through  for  a  space  equal  to 
the  width  of  the  space  between  two  of  the 
cogs.  Fig.  4,  shows  four  such  wheels 
mounted  on  one  axis,  B,  to  correspond  with 
the  set  of  four  figure  wheels,  represented  in 
fig.  2.  Each  of  these  driving  wheels  tarns 
freely  on  the  axis,  B,  independently  of  the 
others,  in  the  same  way  as  the  figure  wheels. 
When  these  figure  and  driving  wheels  are 
fixed  in  the  machine,  they  are  so  pkced  in 


respect  to  one  another  that  the  cogs  of  each 
driving  wheel  shall  take  into  the  spaces 
between  the  cogs  of  the  corresponding  figure 
wheel ;  so  that  motion  bemg  given  to  any 
one  of  a  set  of  driving  wheels,  it  shall  trans- 
mit that  motion  to  its  corresponding  figure 
wheel,  and  the  motion  of  these  two  wheda 
be  independent  of  all  the  other  wheels,  ex- 
cepting only  in  the  special  case  or  cases 
afterwards  provided  for.  fig.  5,  is  a  side 
view  of  a  key-stop,  which  is  employed  to 
regulate  the  movements  of  each  driving 
wheel,  there  being  one  such  key-stop  for 
every  wheel,  and  all  the  key-stops  required 
for  any  set  of  wheels  being  attached  to  one 
bar,  C,  on  which  they  vibrate,  or  rise  and 
fall  freely,  independently  of  one  another, 
except  as  is  afterwards  shown.  Fig.  6,  is  an 
edge  view,  and  fig.  7,  a  plan  of  five  such 
key-stops  applied  to  one  axis.  When  fixed 
in  the  machine,  these  key-stops  are  so 
placed  in  respect  to  the  driving  wheels,  that 
whether  any  one  of  the  driving  wheels  is 
by  some  rotary  or  other  movement  brought 
into  contact  with  its  corresponding  key- 
stop,  or  that  the  key-stop  is  by  some  similar 
movement  brought  into  contact  with  its 
driving  wheel,  the  effect  shall  be,  to  cause 
the  driving  wheel  to  move  a  distance  of  one 
cog,  and  no  more,  round  its  axis.  These 
key- stops  are  all  of  the  form  shown  in  fig.  5, 
that  is,  of  a  pointed  and  somewhat  conical 
form  at  the  wheel  end,  m,  with  a  bracket 
piece  at  e;  except  only  the  key-stop  for  the 
unit  wheel  of  each  set  of  driving  wheels, 
which,  (as  shown  in  figs.  6  and  7),  has  the 
pointed  end  cut  short  off,  and  has  no 
bracket  piece,  e. 

Supposing  a  machine  to  have  four  figure 
wheels,  four  driving  wheels,  and  four  key- 
stops,  (as  represented  in  figs.  2,  4,  and  6,) 
then  e^  would  be  the  unit  key-stop,  c'  the 
unit  driving  wheel,  and  c"  the  unit  figure 
wheel.  The  next  set  in  suocession,  marked 
d^,d^td^,  would  be  the  ten  key-stop,  the 
ten  driving  wheel,  and  the  ten  figure  wheel. 
The  next  adjoining  set,  marked  e^,  e',  e", 
would  be  the  hundred  key-stop,  the  hun- 
dred driving  wheel,  and  the  hundred  figure 
wheel  :  and  so  on  with  any  number  of 
wheels  and  key- stops  which  may  be  mounted 
in  one  machine.  The  bar  which  carries  the 
key-stops  is  firmly  attached  to  the  bed  of 
the  machine  in  such  a  position  that  as  the 
driving  wheels  revolve  the  key-stops  shall 
take  into  and  act  upon  them  at  certain 
fixed  intervals,  in  the  manner  to  be  next 
explained.  Thus  supposing  the  cypher  oog 
of  the  unit  figure  wheels  e^,  ii  brought 
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into  any  position  re<]tuire(l  for  printing,  then 
the  driviog  wheel,  c^,  will  by   saccessiTc 
actions  of  the  flat-faced  kej-stop,  c^,  upon 
it,  cause  the  figure  wheel,  c*,  to  exhibit  and 
print  the  numbers  1  to  9  in  regular  se- 
quence.    By  continuing  the  revolution  of 
the  driving  wheel,  c',   the  cypher  cog  is 
brought  round  again  into  its  primary  posi- 
tion,   but    simultaneously    therewith    the 
notch  or  open  space,  b,  in  the  raised  rim, 
a^f  of  the  driving  wheel,  c',  comes  opposite 
to  the  pointed  key-stop,  d^,   of  the  ten 
series,  when  the  conical  end,  m,  of  that 
stop  enters  the  notch,  and  brings  its  flat 
shoulder  part,  n,  into  such  a  position  in 
respect  to  the  ten  driving  wheel  as  to  move 
it  round  one  cog,  when  t^e  combination  of 
the  unit  and  ten  figure  wheels  will  exhibit  the 
number  10.    The  ten  figure  wheel,  J^,  now 
remains  stationary  till  the  unit  figure  wheel, 
c",  has  made  a  second  revolution  and  ex- 
hibited a  second  series  of  the  numbers  1  to 
9,  when  the  notch,  d,  once  more  presents 
itself,  and  the  conical  end  of  the  key-stop, 
d^,  dropping  into  it,  causes  the  ten  wheel, 
d^f  to  be  once  more  acted  upon,  as  afore- 
said, and  to  exhibit  the  number  2.     And  so 
the  operation  goes  on  till  the  combination 
of  the  two  sets  of  wheels  and  key-stops, 
cSc*,  and  <i^,<i^,  exhibit  the  numbei:,99. 
The  notch,  b,  in  the  ten  driving  wheel  is 
then  presented  to  the  conical  end  of  the 
key-stop,   e\  of  the  hundred  set  which 
brings  that  set  next  into  operation,  to  play 
the  same  part  in  relation  to  the  ten  set 
which  the  ten  set  did  in  relation  to  the  unit 
set.  When  by  the  combination  of  the  three 
sets  of  key-stops  and  wheels  the  number 
999  has  been  reached,  the  conical  end  of 
the  thousand  key •  stop, /S  drops  into  the 
notch,  b,  of  the  hundred  driving  wheel,  e^, 
and  brings  the  thousand  driving  wheel,  /^, 
into  play  fn  the  same  manner  as  the  others. 
The  operation  then  goes  on  as  before,  until 
the  number  9999  is  attained.     From  what 
has  been  stated,  it  will  be  readily  under- 
stood that  in  all  positions  "of  each  of  the 
driving  wheels,  except  that  only  when  the 
notch,   b,  presents    itself,  the  continuous 
part  of   the    projecting  rim,  a^,  presses 
against  the  end  of  the  key- stop  of  the  next 
adjoining  driving  wheel  and  pushes  it  down 
out  of  the  way,  so  as  to  prevent  its  inter- 
fering  with  the  action  of  the  wheel  which  is 
immediately  in  work.     Each  key-stop  has 
a  spring,  «,  attached  to  it,  which  imparts  to 
it    the   requisite    degree    of  reaction,  the 
moment  the  pressure  on  it  is  removed,  as 
the  numbers  on  the  ten  figure  wheel  are 
only  required  to  be  brought  into  use  once 
in  each  successive  revolution  of  the  unit 
wheel,  and  the  same  is  the  case  with  the 


hundred  wheel  in.  relation  to  the  ten  wheel, 
and  with  the  thousand  wheel  in  relation  to 
the  hundred  wheel.  Each  wheel  is  held 
fast  during  its  period  of  inaction  by  means 
of  a  catch,  (a  side  view  of  which  is  given 
in  fig.  8,)  the  outer  end  of  which  takes  into 
the  concave  faces  of  the  cogs  of  the  wheeL 
When  these  catches  are  out  of  action,  their 
outer  ends  fall  into  or  coincide  with  the 
vacant  spaces  between  the  cogs.  Thus, 
when  the  unit  wheel  only  is  at  work,  the 
catch  belonging  to  it  will  always  take  into 
or  coincide  with  one  of  the  vacant  spaces 
between  the  cogs  of  that  wheel,  while  the 
catches  belonging  to  the  three  other  wheels 
will  each  rest  in  the  concave  face  of  one  or 
other  of  the  cogs  of  its  particular  wheel. 
The  ten,  the  hundred,  and  the  thousand 
driving  wheels  are  each  released  in  succes- 
sion, in  manner  before  explained.  The 
brace-pi^ce,  e,  of  the  ten  key-stop  projects 
over  the  hundred  key-stop,  and  that  of  the 
hundred  key-stop  over  the  thousand  key- 
stop,  (all  as  represented  in  the  plan,  fig.  7,) 
so  that  when  any  one  of  these  key-stops  is 
pushed  out  of  action  in  the  manner  already 
described,  the  brace-piece  attached  to  it 
causes  it  to  carry  along  with  it  all  the  fol- 
lowing key -stops.  The  catches  (fig.  8) 
serve  also  not  only  to  bind  the  wheels 
firmly  and  to  keep  them  from  shaking 
during  the  act  of  printing,  but  to  prevent 
them  from  being  moved  more  than  one  cog 
at  each  action  of  the  key -stop. 

The  manner  in  which  any  number  of 
figure  wheels  and  key- stops,  such  as  have 
been  thus  individually  describetl,  may  be 
made  to  act  in  unison,  is  exemplified  in 
figs.  8,  9,  10,  11,  and  12.  Fig.  9,  is  a 
side  elevation  of  a  numbering  machine  of 
five  sets  in  its  complete  state,  including  the 
printing  appendages  (as  to  which  last,  how- 
ever, I  claim  nothing  new).  H,  is  a  chase, 
or  frame,  which  carries  the  whole  of  the 
numbering  parts,  with  the  exception  of  the 
stops  and  slides  in  V,  grooves  on  a  bed,  L, 
on  which  it  is  made  to  move  to  and  fro  by 
means  of  a  rack,  p,  and  wheel,  7.  A  top 
plan  of  the  chase,  H,  as  resting  on  the 
bed,  L,  is  given  in  figure  10,  and  a  sec- 
tional elevation  of  it  in  figure  11.  The 
top  of  the  chase  has  openings,  KK,  in 
it,  up  through  which  the  number  cogs  of 
the  figure  wheels  slightly  project.  The 
wheel,  y,  which  works  the  rack,  p,  which 
moves  the  frame,  H,  to  and  fro,  is  worked 
by  a  crank  handle,  R.  Fig  12,  is^  plan  of 
the  driving  wheels,  figure  wheels,  and  key- 
stops,  detached  from  the  other  parts  of  the 
apparatus.  The  wheels  are  carried  by  the 
frame,  H  (as  shown  in  the  sectional  eleva- 
tion, fig.  11,)  bnt  the  key-stopa  are  perma- 
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nently  attached  to  one  end  of  the  bed,  L. 
Fig.  8 1  is  a  side  view  of  the  driTing 
and  figure  wheels,  showing  how  they  gear 
one  into  another  ;  those  marked  W^  being 
the  driving  wheels,  and  those  marked  W^, 
the  figure  wheels.  From  these  figures  it 
will  be  seen  that  the  wheels  are  so  geared 
as  to  produce  a  simultaneous  action  on  all 
the  sets.  6,  6,  (fig.  9,)  are  feeding  tubes, 
by  which  the  paper  or  other  material  on^ 
which  the  figures  are  to  be  printed  is  sup- 
plied to  the  machine  and  conveyed  between 
the  printing  roller,  R,  and  the  top  of  the 


figure  frame,  H.  As  soon  as  printed  it  is 
discharged  from  the  opposite  sides  of  the 
roller,  R,  in  the  direction,  T.  The  inking 
of  the  projecting  figures  of  the  wheels,  W*, 
is  effected  by  means  of  suitable  rollers 
mounted  in  the  frames,  V,  V,  (one  of  which 
is  shown  in  section  in  fig.  9) ;  and  these 
wheels  are  put  in  motion  by  the  series  of 
toothed  wheels,  X,  Y,  Z  ;  the  first  of  which 
is  attached  to  the  same  axis  as  that  which 
carries  the  rack  wheel,  q.  In  the  machine 
just  described,  only  five  sets  of  figure  wheeU 
and  driving  wheels,  with  one  set  of  key 
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stops,  are  employed ;  bat  I  find  it  prefer- 
able in  practice  to  use  ten  sets,  and  to 
arrange  the  unit  wheels  in  a  sequence  from 
0  to  9.  With  the  fig.  1,  on  ench  of  the 
ten  wheels,  I  get  numbers  from  10  to 
19  ;  with  the  next  change  the  numbers 
from  20  to  29  ;  and  so  on  ;  the  figure  wheel 
always  remaining  stationary.  But  in  order 
to  effect  this  (supposing  the  numbers  are  to 
be  printed  in  the  natural  consecutive  order). 


it  i<  necessary  that  the  key-stops  should  be 
moved  laterally  till  the  unit  key- stop  is 
withdrawn  from  acting  on  the  unit  driving 
wheel  and  made  to  act  on  the  ten  driving 
wheel,  which  then  becomes  the  unit  driving 
wheel  in  respect  of  all  the  subsequent 
changes.  But  should  it  be  required  that 
each  figure  wheel  shall  commence  with  a 
different  number  from  the  others,  or  that 
separate  portions  of  the  series  of  natura 
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mmbers  shall  be  exldbited  dnraltaneoiulyf 
then  the  ten  stopa  must  preseire  their  ori- 
ginal position ;  and  thii  role  will  hold  whe- 
ther the  number  of  wheels  in  the  machine 
ia  ten,  fifteen,  twenty,  or  any  greater  num- 
ber. When  a  machine  of  this  description  is 
employed  to  page  account-books,  and  others, 
in  which  case  it  is  requisite  to  exhibit  first 
all  the  odd  numbers  of  the  unit  wheel  for 
the  purpose  of  figuring  all  the  right-hand 
pages,  and  next  aU  the  even  numbers  for  the 
left  hand  pages,  and  vice  vertd^  I  accom- 
plish this  by  adding  to  the  unit  key- stop,  e^, 
m  supplementary  prong,  o,  (as  represented 
in  dotted  lines  in  fig.  5,)  placed  at  a  distance 
before  the  principal  central  end,  m,  equal  to 
the  breadth  of  one  of  the  cogs.  Every 
time  this  double  key-stop  acts  on  the  unit 
driving  wheel  it  moves  two  cogs  instead  of 
one  as  before,  so  that  according  as  the 
wheel  may  be  adjusted  at  starting,  the  key- 
stop  will  cause  it  to  exhibit  only  odd  or 
even  numben.  All  the  other  key-stopa 
will,  of  course,  act  aa  usual.  Instead,  also, 
of  each  figure  wheel  exhibiting  on  its  cogs 
the  numbers  in  the  natural  sequence,  they 
may  be  exhibited  in  any  order  which  may 
be  desired:  and  further,  instead  of  the 
usual  Arabic  numbers  being  used,  letters 
may  be  substituted  for  them,  according  to 
the  Roman  method  of  notation,  or  any 
other  signs  or  symbols  substituted  expres- 
sive of  numbers. 


OK  THS  LAW   OF  ATMOSPHERIC 
&I8I8TAKCB. 

Sir,— In  the  previous  essay  on  the 
resistance  of  atmospheric  air,  (current 
Tol.  p.181,)  I  mentioned  that  in  applying 
the  formula  to  calculating  the  resistance 
in  the  case  of  rapid  motions,  if  great 
precision  should  be  required,  two  or  Uiree 
corrections  would  be  necessary. 

I  now  proceed  to  make  a  few  remarks 
on  this  subject,  with  a  view  more  espe- 
cially of  pointing  out  the  existence  of 
certain  causes,  which  will  of  necessity 
occasion  a  difference  or  discrepancy  be- 
tween the  results  of  experiments  and  the 
corresponding  results  as  given  by  cal- 
culation from  the  formula. 

The  first  I  shall  notice  is^Ke/ton, 
that  is,  fHction  produced  by  the  particles 
or  atoms  of  the  air  amongst  themselves, 
oecaaioned  by  their  being  put  into 
motion  by  the  pressure  of  the  plane. 

Every  theory  of  ihe  resistance  of  at- 
mospheric air  founded  on  the  consider- 
ations of  its  pressure  and  density,  sup- 
poses that  the  plane  strikes  those  par- 


ticles which  are  immediately  in  front  of 
it,  that  these  particles  strike  the  next,  and 
so  on.  But  this  is  supposed  to  take  place 
entirely  without  friction ;  friction  not  en- 
tering in  any  shape  into  the  calculation. 
Very  little  consideration  is  necessary  to 
show  that  this  cannot  be  a  true  view 
of  the  case ;  for  if  it  were,  *the  par- 
ticles of  air  once  put  in  motion  would 
continue  in  motion -iz^  infinitum;  which 
is  contrarv  to  experiment,  [&  very  short 
time  only  being  necessary,  after  the  ces- 
sation of  the  cause  which  puts  it  in 
motion,  before  the  air  resumes  its  na- 
tural state  of  quiescence.  It  is  likewise 
cqntrary  to  analogy  to  suppose  that  the 
particles  of  air  move  on  each  other  with- 
out friction,  as  friction  takes  place  in  a 
very  obvious  manner,  not  only  when 
solid  bodies  move  on  each  other,  but 
also  when  the  denser  fluids,  such  as 
water,  oil,  &e.,  are  put  in  notion. 

Br.  Hutton  tells  us  in  his  d6th  Tract, 
(art.  43,)  that  comparing  the  numbers 
expressing  the  resistances  of  the  two 
hemispheres,  moving  with  their  bases 
against  the  atmosphere,  it  appeared  that, 
at  the  same  velocity,  the  larger  hemi- 
sphere experienced  greater  resistance  in 
proportion  to  the  area  of  its  base  than 
the  smaUer  one.  And  he  observes  also, 
that  as  the  velocity  increased  the  dif- 
ference of  resistance  increased  more  and 
more  in  favour  of  the  larger  hemisphere. 
He  then  gives  an  approximate  rule  for 
estimating  what  increase  of  resistanoe 
might  be  expected  to  take  place  in  the 
case  of  other  similar  bodies  of  different 
dimensions  under  the  same  circumstances; 
and  remarks  that  by  the  same  rule,  the 
resistance  to  a  smaller  body  might  be 
deduced  from  that  of  a  larger  one  found 
by  experiment,  at  the  same  velocity. 
"Whether  the  rule  be  strictiy  correct  or 
not  does  not  concern  our  present  pur- 
pose, but  it  is  evident  from  the  doctor's 
experiments,  that  the  velocity  being  the 
same,  the  less  the  surface  the  less  pro- 
portionally will  be  the  resistance.  The 
doctor  remarks  in  the  next  paragraph, 
that  in  the  slow  motions  used  in  bis  ex- 
periments, the  resistance  to  the  same 
body  is  nearly  on  the  average  as  the 
2'04th  power  of  the  velocity;  that  is 
with  bodies  of  the  same  dimensions  as 
those  used  in  his  experiments.  But  as 
the  resistance  to  surfaces  of  smaller 
dimensions  decreases  more  rapidly  than 
their  areas^  therefore  the  resistances  io 
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ihete  cases  being  less  and  less,  the  ex- 
ponent of  tlie  velocity  expressing  the 
ratio  of  the  resistance  will  likewise  be 
less.  Therefore  there  is  no  reason  for 
suppoaing  that  with  a  surface  of  very 
small  dimensions  at  small  velocities,  the 
ratios  of  the  resistances  will  vary  per- 
ceptibly from  the  squares  of  the  velo- 
cities by  which  they  are  produced. 

If  we  consider  tne  case  of  a  plane  of 
oonsiderablejdimensions  moving  through 
the  atmosphere,  it  will  be  obvious  that 
those  particles  of  air  which  are  struck 
by  the  plane  near  the  middle  of  its  sur- 
face will  not  ha¥e  the  same  facility  of 
escaping  from  the  pressure  as  those 
which  are  struck  by  it  nearer  its  edges. 
Now  as  fluids,  when  not  otherwise  re- 
strained, press  equally  in  all  directions, 
therefore  the  air  near  the  middle  of  the 
plane  will  press  upon  the  air  nearer  the 
edges,  and  force  it  into  more  rapid  mo- 
tion than  what  would  be  due  simply 
to  its  own  relative  share  of  the  pressure. 
This  lateral  pressure  of  the  air  near  the 
middle  of  the  plane  would  therefore 
occasion  a  corresponding  divergence  in 
the  motion  of  the  air  nearer  the  edges : 
the  whole  mass  of  intercepted  air  would 
consequently  escape  in  every  direction 
comprised  between  the  line  of  motion 
and  the  surface  of  the  plane.  The  pres- 
sure of  the  air  would  therefore  be  greatest 
and  the  velocity  least  at  the  middle  of 
the  plane,  while  at  the  edges  the  case 
would  be  reversed ;  the  pressure  de- 
creasing and  the  velocity  increasing  from 
the  middle  to  the  edges  of  the  plane. 
Here  then  we  have  particles  of  air  at 
the  middle  of  the  plane  moving  com- 
paratively with  slow  velocity,  and  moving 
at  the  same  time  in  contact  with  other 
particles  nearer  the  edges  of  the  plane, 
which  last  are  consequently  moving  with 
greater  velocity  than  themselves; — the 
result  must  be  some  degree  of  friction 
amongst  the  particles  of  air  thus  put  into 
unequal  motion. 

By  way  of  further  illustrating  this 
subject,  let  us  consider  the  case  of  two 
similar  planes,  the  linear  dimensions  of 
one  being  just  double  those  of  the  other  i 
the  larger  one  will  of  course  contain 
four  times  the  area  of  the  smaller  one, 
and  will  by  its  motion  displace  four  times 
the  quantity  of  air  at  the  same  velocity. 
But  the  perimeter  of  the  larger  one  being 
only  double,  and  the  air  escaping  in  all 
directions  (out  principally  laterally,)  will 


have  to  escape  with  comparatively  greater 
velocity^  and  consequently  with  greattr 
friction  than  in  the  case  of  the  smaller 
plane. 

These  considerations  sufficiently,  I 
conceive,  account  for  the  circumstance 
that  a  larger  surface  experiences  com- 
paratively a  greater  degree  of  resistance 
from  the  atmosphere  than  a  smaller  one, 
and  likewise  gives  us  the  reason  why 
even  at  slow  motions  the  resistances 
increase  in  rather  a  more  rapid  ratio 
than  the  squares  of  the  velocities ;  viz., 
that  it  is  the  friction  of  the  particles  of 
air  amongst  themselves,  from  being  put 
forcibly  into  motion  by  the  action  of  the 
moving  bodv,  which  occasions  the  in- 
crease of  resistance  here  spoken  of. 

But  if  the  friction  amongst  the  parti- 
cles of  air  increases  the  resistance  so 
perceptibly  in  cases  of  bodies  moving 
through  the  atmosphere  with  slow 
motions,  it  mnst  of  necessity  greatly 
increase  the  resistance  to  bodies  moving 
'  with  great  velocities, — such  as  military 
projectiles.  It  is  not  however  meant  to 
oe  understood  that  this  friction  is  the 
principal,  much  less  the  entire  cause  of 
the  great  increase  of  resistance,  (above 
the  ratio  of  the  square  of  the  velocity,) 
which  is  experienced  by  bodies  moving 
with  great  velocities.  Such  a  supposi- 
tion would  be  entirely  at  variance  with 
the  theory  of  atmospheric  resistance 
which  it  is  the  present  object  to  establish. 

Another  difference  betwixt  the  resist- 
ance at  great  velocities,  determined  by 
experiment,  and  the  estimated  resistance 
calculated  from  theory,  will  be  occasioned 
by  the  increase  of  temperature  which 
atmospheric  air  exhibits  on  being  rapidly 
and  forcibly  compressed.  In  the  previous 
essay  I  noticed  that  when  a  plane  moves 
through  the  atmosphere  with  consider- 
able velocity,  the  air  immediately  in  front 
of  it  would  be  compressed  :  the  degree 
of  compression  is  tnere  supposed  to  be 
directly  in  proportion  to  the  pressure  to 
which  the  air  is  subjected;  and  another 
term  is  introduced  into  the  formula, 
on  that  supposition,  to  account  for  the 
increase  of  resistance  incident  to  the  in- 
crease of  density.  But  the  law  in  ques- 
tion, that  the  density  of  atmospheric  air 
is  directly  in  proportion  to  the  pressure 
to  which  it  is  subjected,  is  well  known 
to  be  true  only  when  the  temperature 
remains  the  same.  Now  when  the  air 
is  suddenly  compressed  by  a  body  mov- 
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ing  throi|gh  it  with  considerable  velocity, 
the  heat  cannot  possibly  escape  with  any- 
thing like  the  rapidity  with  which  it  is 
evolved:   the    consequence  is  that  the 
heat    reacting  on    the   air  itself  from 
which  it  is  evolved,   must  necessarily 
prevent  it  from  arriving  at  that  state  of 
density  which  would  otherwise  be  due 
to  the  pressure  in  case  the  temperature 
had  remained  unaltered ."^  The  air  there- 
fore being  less  dense  than  supposed  by 
the  theory,  will  of  course  offer  less  re- 
sistance.    The  match  -  syringe    affords 
an  illustration  of  the  effect  produced  by 
the  sudden  compression  of  atmospheric 
air,  which  must  be  familiar  to  almost 
every  one.      The  late  Doctor  Dal  ton  is 
I  believe  the  first,  if  not  the  only,  phi- 
losopher who  has  attempted  to  assign 
the  degree  of  heat  given   out  by  the 
compression  of  atmospheric  air,  and  the 
degree  of  cold  produced  by  its  rarefac- 
tion.   The  doctor's  essay,  to  which  I 
allude,  is  published  in  the  '*  Manches- 
ter Memoirs,'*  vol.  v.  (old  series.)     Dr. 
Dal  ton  concludes  from  a  series  of  ex- 
periments (given  in  detail  in  the  essay 
alluded  to),  that  by  suddenly  doubling 
the   pressure  on    atmospheric  air,   the- 
temperature  will  be  raised  very  nearly 
50°Fahr,    And  he  observes  that  from 
his  former  experiments,  a  change  of  50° 
effects  a  change  of  nearly  one-tenth  in 
the  bulk  of  atmospheric  air.     It  does 
not  appear  that  Dr.  Dalton  carried  his 
experiments  beyond  the  pressure  of  two 
atmospheres  (that    is,  one   atmosphere 
above  atmospheric  pressure),  so  that  we 
are  left  in  uncertainty  as  to  the  increase 
of  temperature  that  would  be  produced 
at  three,   four,   or   more  atmospheres. 
That  an  increase  of  pressure,  beyond  the 
pressure  used  by  Dr.  Dalton  would  be 
attended  with  an  increase  of  the  inten- 
sity of   the  heat,   admiis    not  of    the 
slightest  doubt;  but  whether  the  inten- 
sity of  the  heat  evolved  is  directly  as 
the  pressure,  is  by  no  means  so  clear. 
Judging  from  analogy,  the  probability 
18  that  &e  temperature  would  increase  in 
a  much  more  rapid  ratio  than  the  pres- 
sure.   To  assist  in   forming  a  correct 
idea  of  the  effect  of  the  increase  of  tem- 
perature here  noticed,  it  will  be  well  to 
refer  to  the    actual    pressures  due    to 
different  velocities,  as  given  by  the  for- 
mula : — observing,  that  it  is  the  pressure 
in  front  of  the  plane  or  the  positive 
pressure  with  which  we  have  at  present 


to  deal.  The  formula  gives  for  a  velo- 
city of 

Feet.  per  sq.  io. 

1,000  per  sec.,  the  positive  pros.  8*2  lbs. 

1,500      „  „  18-5 

2,000      „  „  32-8: 

these  pressures  being  independent  of 
the  additional  resistance  produced  by  the 
increase  of  density.  Supposing  the  tem- 
perature to  remain  unaltered^the  relative 
densities  of  the  air  (the  air  in  its  ordi- 
nary state  being  taken  as  1,)  will  be  as 
follow  : 

At  1,000  ft.  per  second,  1-55  atmospheres. 
1,500  „  2-25  „ 

2,000  „  3-23  „ 

Whatever  may  be  the  law  of  the  in- 
crease of  temperature,  with  regard  to 
the  increase  of  pressure,  it  is  sufficiently 
clear  from  these  calculations  that  the  in- 
crease of  temperature  in  great  velocities 
will  be  proportionally  more  rapid  than 
the  increase  of  the  velocity  with  which 
the  plane  moves.  Or  in  other  words, 
that  the  increase  of  temperature  inci- 
dent to  the  increase  of  pressure  will 
have  the  effect  of  reducing  the  resistance 
very  materially  in  great  velocities. 

Dr.  Hutton,  in  his  37lh  Tract,  (art. 
17,)  gives  a  table  of  the  resistance  of  the 
air  to  a  ball  2  ins.  diameter.  It  is  re- 
markable on  examining  this  table,  that 
the  exponent  of  the  velocity,  indicating 
the  ratio  of  resistance,  goes  on  increasing 
till  the  velocity  reaches  1,500,  or  1,600 
feet  per  second;  after  which  it  graduaUy 
decreases.  This  anomaly  is  noticed  by 
Dr.  Hutton,  in  the  19th  and  20th  articles 
of  the  tract  in  question  ;  but  particularly 
in  the  20th,  in  which  the  Doctor  uses 
the  following  word:  "After  the  1,600 
feet  velocity,  where  the  exponent  (2*  158) 
is  the  greatest,  it  gradually  decreases  to 
the  end.** 

Now  I  think  it  will  be  conceded  that 
this  anomaly  is  sufficiently  accounted  for 
by  the  consideration  that  the  tempera- 
ture of  the  air  must  of  necessity  be 
much  increased  at  great  velocities,  in 
consequence  of  the  compression  which 
it  undergoes ;  which  increase  of  tem- 
perature diminishing  the  density,  di- 
minishes likewise  the  resistance  which 
the  ball  would  otherwise  meet  with,  in 
case  the  temperature  underwent  no  alter- 
ation. 

I  submit,  therefore,  that  the  anomaly 
here  noticed  furnishes  a  strong  corrobo- 
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ration  of  the  truth  of  the  theory  of  the 
resisiance  of  atmospheric  air,  which  it  is 
the  object  of  the  present  essay  to  assist 
in  establishing. 

In  like  raanner,  as  the  air  in  front  of  a 
plane  in  motion  is  compressed,  so  like- 
wise must  the  air  immediately  behind  it 
be  rarefied.  Now  as  the  rarefaction  of 
air  occasions  a  diminution  of  temperature, 
this  diminution  of  temperature  will  have 
the  effect  of  increasing  what  may  be 
called  the  negative  pressure,  or  partial 
vacuum  behind  the  plane,  tending  to 
impede  its  progress  forwards. 

There  is  also  another  phenomenon 
attending  the  motion  of  bodies  when  mov- 
ing through  the  atmosphere  with  great 
velocity  (such  as  miliury  projectiles,) 
which  is  that  they  are  generally,  if  not 
universally,  preceded  by  a  mist,  or  ap- 
pearance of  vapour  in  a  visible  form. 
This  is  precisely  what  takes  place  when 
air  is  compressed  in  the  receiver  of  the 
pneumatic  apparatus  called  a  conden- 
ser, and  therefore  affords  a  proof,  if  any 
were  wanting,  of  the  compression  of  the 
air  in  front  of  the  moving  body.  That 
it  is  vapour  (existing  in  the  atmosphere 


in  an  invisible  form),  wbich»  being  reduc- 
ed by  the  pressure  to  the  form  of  minute- 
drops  of  water,  occasions  the  appearance 
cannot  be  doubted.  Dr.  Hutton,  in  the 
esday  before  alluded  to,  observes,  that 
when  vapour  is  condenseil  heat  is  given 
out.  This  circumstance  would  therefore 
tend  to  increase  the  temperature  of  the 
air  in  front  of  the  moving  body,  and  so 
far  have  a  tendency  to  diminish  the  re- 
sistance :  but  the  moving  body  having 
to  encounter  the  vapour  in  such  a  dense 
form,  it  seems  reasonable  to  suppose  that 
on  the  whole,  vapour  in  the  atmosphere 
has  a  tendency  to  increase  the  resistance. 
On  revising  the  formula  for  rspid  mo- 
tions, given  in  the  previous  essay,  I 
have  reason  to  think  that  it  is  not  suffi- 
ciently correct,  and  in  lieu  thereof  now 
give  me  following  ;  viz, : 

^  14-7279  n 

Which,  I  believe,  is  nearly  correct  for 
all  velocities;  the  numbers  and  letters 
indicating  the  same  quantities  as  in  the 
previous  essay.     I  am,  Sir,  yours,  &c., 
John  Pottkh. 

Cluitlton-oQ-liedloek,  Feb.  14,  1848. 


GKOMBTRY   OF  THE   LINK   AND   PLANK. — BY  T.    8.   DAVIBB,    F.B.8.,    L,    AND   B.,  F.8.A., 
ROTAL   MILITARY   ACADBMY,   WOOLWICH. 
(Continued  from  p.  1 30. ) 
Prof.   XXX. 
Dihedral  angles  are  to  one  another  ae  their  profile  anglet. 
Let  AMP,  AMQ    be   two   dihedral 
angles,  and  MBP,  MBQ  their  profile 
angles ,  then  AMP,  AMQ  wiU  have  the 
same  ratio  as  MBP,  MBQ. 

For  in  the  plane  PBQ,  in  which  BM 
also  lies,  take  any  number  of  angles 
PBP,.  PxBBa,  PaBP  each  equal  to 
PBM ;  and  any  number  QBQ„  Q^BQs, 
each  eqaal  to  QBM ;  and  through  AB 
and  the  lines  BP„  BPg,  BP„  BQ„ 
BQs  draw  planes. 

Then,  since  the  profile  angles  MBP, 
PBB„  P.BPa,  I^aBPa  are  all  equal, 
the  corresponding  dihedral  angles  arc  all 
equal  (prop.  29.)  ;  and  hence,  whatever 
multiple  the  profile  angle  MBP,  is  of 
MPB,  the  same  multiple  will  the  profile 
angle  AMP.  be  of  AMP. 

k2 
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In  the  same  way,  whatever  multiple  the  profile  angle  MBQ2  "  of  MBQ,  the 
same  multiple  is  the  dihedral  angie  AMQ2  of  AMQ. 

Also,  if  the  profile  an^le  MBPg  be  greater  than  MBQg,  the  dihedral  angle  AMP. 
will  be  greater  than  AMP  ;  if  equal ;  and  if  less. 

We  have  hence  the  four  magnitudes,  the  profile  angles  MBP,  MBQ  and  the 
dihedral  angles  AMP,  AMQ ;  and  there  are  taken  any  equi-multiples  of  the  first  and 
third,  and  any  of  the  second  and  fourth :  and  when  the  multiple  of  the  first  is 
greater  than  that  of  the  second,  the  multiple  of  the  third  is  greater  than  that  of  the 
fourth;  when  equal,  equal ;  and  when  less,  less.  When  the  first  is  to  the  eecond  as 
the  third  is  to  the  fourth.     (Euc.  v.  def,  5)  :  that  is, 

AMP  :  AMQ  : :  MBP  :  MBQ. 

Paop.  XXXI. 
If  a  line  be  perpendicular  to  a  plane,  every  plane  dravm  through  it  will  be  perpendicular 

to  that  plane. 

Let  AB  be  a  line  perpendicular  to  the 
plane  MN :  then  every  plane,  as  MN, 
drawn  through  AB  wul  make  dihedral 
right  angles  with  MN. 

For  through  B  draw  BG  in  the  plane 
MN  perpendicular  to  the  intersection  BQ 
of  the  two  planes. 

Then,  since  AB  is  perpendicular  to  the 
plane  MN  it  is  perpendicular  to  the  lines 
BQ,  BC  in  it  (prop.  24.),  and  BC  is  per- 
pendicular to  B  Q  by  construction  .Whence 
the  lines  B  A,  BC  are  drawn  in  the  planes 
PQ,  MN  perpendicular  to  BQ  their  in- 
tersection (  and  hence  ABC  is  the  profile 
angle  of  the  dihedral  angle  PQ,  MN. 
Also,  the  angle  ABC  is  a  right  angle, 
and  hence  the  dihedral  angle  itself  is  a 
right  angle.  The  plane  PQ  is,  therefore, 
perpendicular  to  the  plane  MN ;  and  the 
same  may  prove  for  every  other  plane  through  AB. 
is  true. 

Paop.  XXXII. 

Jffrom  a  point  in  one  of  two  planet  a  line  be  drawn  perpendicular  to  theeommom  99eiion, 
it  will  be  perpendicular  to  the  other  plane;  and  \f  from  a  point  in  the  firat  pitki 
a  Une  be  drawn  perpendicular  to  the  eecond  plane,  it  will  lie  wholly  m  the  ff€t 
plane  and  be  perpendicular  to  the  common  eeetion. 

{Preceding  figure,) 

(1).  Let  the  planes  PQ,  MN  be  perpendicular  to  one  another  and  meet  in  BQ; 
and  from  any  point  A  or  B  (without  or  in  the  line  BQ)  let  a  perpendicular  AB  be 
drawn  to  BQ  in  the  plane  PQ ;  the  line  AB  will  be  perpendieular  to  MN. 

For,  in  the  plane  MN  draw  BC  perpendicular  to  BQ. 

Then,  since  AB,  BC  are  drawn  from  the  same  point  B  of  the  line  BQ,  (one  in 
each  of  the  planes  PQ,  MN,)  ABC  is  the  profile  angle  of  the  dihedral  angle  MNPQ. 
But,  by  hypothesis,  the  dihedral  angle  is  a  right  angle,  and  hence  the  profile  angle 
ABC  is  a  right  angle ;  or  AB  is  perpendicular  to  BC. 

AB  is  also  (hypoth,)  perpendicular  to  BQ ;  and  therefore  being  perpendicular  ID 
the  lines  BC^  BQ.  it  is  perpendicular  to  the  plane  MN  which  contains  them. 

(2.)  Let  PQ^  MN  be  two  jnlanes  at  right  angles  to  each  other,  intersecting  in 
MQy  and  A  any  point  in  VQ,  (bat  not  in  the  common  section  MQ) :  then  if 

Digitized  by  VjOOQ  IC 


Whence  the  proposition 


CURIOUS    EIKCTBICAL   PHENOMENA. 


203 


from  A,  a  perpendicular  be  drawn  to 
MN,  it  will  lie  in  the  plane  PQ  and  be 
perpendicular  to  MN. 

For,  if  possible,  let  the  perpendicular 
not  lie  in  PQ,  but  meet  the  plane  MN 
in  Bome  point  B.  Draw  AC  perpendi- 
cular to  MQ. 

Then,  bv  the  preceding  case  AC  is 
perpendicular  to  MN :  wherefore  from 
the  point  A  two  lines  AC^  AB  can  be 
de  drawn  perpendicular  to  the  same 
plane :— wkich  is  impossible,  (jprcp,  26, 
ease  2.) 

If  the  point  A,  therefore,  be  not  in  the  line  MQ,  the  perpendicular  wiH  fall 
wholly  in  the  plane  PQ ;  that  is  it  will  coincide  with  AC.  Also,  since  AC  is  per- 
pendicular to  the  plane  MN  it  is  perpendicular  to  the  line  MQ  in  it,  which  panes 
through  C. 

(8.)  Ako,  if  the  point  A  be  in  the 
intersection  MQ  of  tne  planes,  the  per- 
pendicular firom  to  MN  will  faJl  wholly 
in  the  plane  PQ,  and  be  perpendicular 
toMQ. 

For,  if  possible,  let  AB  the  perpendi- 
eular  not  fall  in  the  plane  PQ.  Draw  AC 
in  PQ  perpendicular  to  MQ. 

Then  by  the  first  case,  AC  is  perpen- 
Acular  to  MN;  and  hence  from  the 
same  point  A,  in  the  plane  MN  two 
fines  AB,  AC  can  be  drawn  perpen- 
^Ucular  to  that  plane,  MN: — ^which  is 
impossible,  (pre^p.  26,  ease  I.) 

'    Whence  the  perpendicular  from  A  cannot  but  fall  in  the  plane  PQt  and,  as  in  tiie 
preoeding  case,  must  coincide  with  AC. 

{To  be  continued.) 


CURIOUS  BLICTRIOAL  PHINOMBNA. 


We  are  indebted  to  onr  correspondent, 
Mr.  John  T.  Barber,  of  Cambridge,  for  the 
Ibllowing  notice  of  some  curious  electrical 
phenomena,  which  Mr.  B.  thinks  haTC  not 
Men  noticed  before : 

If  a  piece  of  paper  be  placed  upon  a 
smooth  table,  and  then  rubbed  pretty  smartly 
with  India-rubber,  the  electricity  which  is 
dereloped  is  so  powerful  that  two  or  three 
goose-quills  may  be  made  to  adhere  to  the 
under  side  of  the  pq>er  <^ter  it  has  been 
raised  aboTe  the  tables  By  the  same  means 
I  haTe  charged  a  Leyden  jar,  and  given  a 
powerfol  shock,  which  extended  to  the  shoal- 


Tbere  U  depoilted  in  the  Portsmouth  Dockyard 
»  vorklug  model  of  a  "  peril  indicator,"  to  denote 
tbe  i^ntroach  of  ground  to  ships  and  steamers — the 
inTenUoB  of  Lieut.  Westbrook.  R.N.,  of  the  Stag 
i«Tenae  emiser,  on  the  Ryde  district.  The  appa- 
latna  la  positively  too  simple  to  describe ;  ic  la  fitted 
to  the  keel  of  tbe  veaael,  and  consists  of  a  projec- 
tton  thenfirom  of  two  barsi  10  feet  below  the  keel 
^iaii>r«»«tl;  taffladtotely  theae  iHffB,  wbidi  are 


ders.  If  two  pieces  of  paper  be  used,  MM 
being  placed  over  the  other,  and  treated  in 
the  same  manner,  and  drawn  asunder  in  the 
dark,  they  will  produce  a  striking  effect.  No 
electricity  is  manifested  until  the  paper  is 
separated  from  the  table,  or  from  the  sub- 
stance with  which  it  was  in  contact  when 
rubbed.  If  done  upon  an  insulated  plate  of 
metal,  a  spark  of  an  eighth  of  an  inch  may 
be  obtained  after  the  removal  of  the  paper ; 
the  only  thing  necessary  is  perfect  dryneiff 
but  there  is  certainly  somethbg  dependuig 
upon  the  quality  of  the  paper.  Silk  may 
be  used  just  in  the  same  manner. 


fitted  forward  as  well  as  aft,  touch  the  grmAd, 
they  spring  up  level  with  the  keel  and  ring  a  lam 
bell  in  the  engine-room,  which  is  the  sigtial  fot  fn^ 
engineer  to  instantly  reverse  the  engines,  and  *end 
the  ship  astern.  The  invention  has  met  with  the 
approval  of  lome  of  the  members  of  the  Admi- 
ralty, and  every  scientific,  naval,  or  other  person 
wbo  bas  seen  It^Poritwrntk  Poftr. 
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MR.  gray's    logarithmic   TABLfcS. 

Sir,— I  have  to  offer  a  few  observatious  upon  the  subject  of  Mr.  l*eter  Gray's 
paper  published  in  your  last  Number,  my  iu formation  upon  which  is  derived  en- 
tirely from  that  and  his  former  ones,  pubhshed  in  your  periodical,  not  having  read 
either  of  the  papers  in  the  Muthcmalician, 

Mr.  Ilearn's  Table  for  computing  anti-logs,  is  also  applicable  to  the  computation 
of  logs,  and  superior  to  that  given  by  Mr.  Weddle  and  himself  for  the  purpose, 
because  it  substitutes  additions  for  subiractions  and  allows  of  some  abbreviations : 


As  an  example,  required  the  log.  of  3,1415,9265,3590 


Log.  3 
Col.  1  06 
Col.  2  09 
Col.  3  74 
Col.  4  41 
Col.  5  78 
Col.  6  48 


9,4247,7796,0770 
5654,8667,7646 


=  4771,2125,4720 
=  253,0586,5265 
3,9068,9250 
«  3213,6603 
«  17,8061 
=  3388 
9  21 


9,9902.6463,8416 
89,9123,8165 


9,9992,5587,6581 

6,9994.7911 

3999,7023 


5028,5012,7308 
ar.com.  «  4971,4987,2692  » required  log. 


9,9999,9582,1515 
417,8485 


06 
09 

74 


Originality  cannot  be  claimed  either  by  Mr.  Hearn  or  Mr.  Weddle,  as  a  reader 
of  Young's  Kssay  on  the  Computation  of  Logarithms  will  perceive ;  the  prin- 
ciple of  the  method  is  to  decompose  a  number  into  simple  factors  whose  logs  are 
tabulated,  which  was  done  by  Mr.  Manning,  in  a  paper  published  in  the  Phil.  Trans, 
for  1806,  and  of  which  an  account  is  given  in  the  work  above  named.  Mr.  Man- 
ning's factors  were  ^,  -^  ,  iSfiSy,  &c.,  and  his  only  operation — placing  a  number 
beneath  itself  farther  to  the  right,  and  subtracting;  an  example  by  him  would 
occupy  more  time  and  require  many  more  figures  than  one  by  Mr.  Gray,  but  he 
uses  but  1 2  primary  logs,  instead  of  600. 

If  we  take  as  factors  ^,  ^,  \%^,  &c.,  subtractions  become  additions,  and  many 
figures  are  saved,  as,  if  a  factor  (1-f  a)  enters  n  times  we  may  use  the  binomiu 
theorem,  (l  +  o)". 

I  give  an  example  of  Mr.  Gray's,  and  therefore  not  a  picked  one,  in  which  about 
the  same  number  of  figures  are  written  as  in  his.  I  do  not  trespass  on  your  space 
to  explain  the  working  of  the  example,  which  can  be  followed  by  any  one  who 
understands  the  subject : 

Required  the  log.  of  2,7182,8182,8459  +3 


9060,9394,2820 
906,0939,4282 


CO.  log.       3 

=  5228,7874,5280 

(ll-fl)a-l 

log.         M 

=     413,9268,5158 

3  log.  1001 

=       13,0223,2437 

3  log.   &c. 

1,3028,1831 

3  log.     „ 

«=               130,2882 

Clog.     „ 

26,0574 

2  log.     „ 

8686 

2  log.     „ 

869 

Slog.     „ 

347 

Clog,     „ 

26 

Slog-     „ 

2 

5667,0551.8092 

ar.  com. 

4342,9448,1903   » 

log.  required 

9967,0333,7102 

29,9011,0011 

299,0110 

997 


9996,9643,8220 

2,9990,8931 

2,9991 

1 


9999,9637,7143 

299,9989 

3 


03 


03 


9999,9937.7135 

(C2,2865Jar*poai. 
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In  Gdhclusion ;  although  any  one  possessing  Mr.  Gray's  Tables  will  gladly  avail 
himself  of  their  assistance,  it  is  evidient  that  without  much  additional  labour  the 
same  results  may  be  obtained  with  but  a  few  logarithms  tabulated ;  the  principle  of 
both  methods  is  the  same,  and  is  due  to  Mr.  Manning.  W.  O. 

Islington,  February  14,  1848. 

Note  by  ike  Editor. 
It  will  be  perceived  that  in  the  preceding  ingenloas  paper  the  author  shows  the  applica- 
bility of  Mr.  Gray's  Table  to  the  finding  of  logarithms.  This  Mr.  Gray  did  not  show  in  his 
paper.  Bat  in  a  note,  dated  the  7th  instant,  he  informed  us  he  had  discovered  its  adapta- 
tion to  this  purpose,  and  requested  space  to  show  it.  Up  to  the  time  of  receiving  the  fore- 
going paper  we  had  not  replied  to  Mr.  Gray's  note,  and  in  then  doing  so  we  thought  it  fair 
to  mention  that  a  paper  had  come  in,  hi  which  the  adaptation  in  question  was  shown ;  and 
also  claims  to  the  origination  of  the  method  put  forth  in  behalf  of  Mr.  Manning.  We 
subjoin  Mr.  Gray's  reply,  which  we  trust  will  render  farther  discuwion  unnecessary.  His 
method  is  totally  different  from  that  of  W.  O.,  but  we  do  not  feel  called  upon  to  offer  an 
opinion  as  to  the  comparative  merits  of  the  two. 


Mr.  Gray,  to  the  Editor. 
My  Dear  Sir,— Many  thanks  for  your  obliging  note.     Without  fsrther  preface  I  give 
you  an  example  of  my  method  of  applying  the  Table  at  pp.  158,  159,  to  the  finding  of 
logarithms. 

3-14,159,2,65359,0  3  x  104 
3  12 


3  1  2) 
1872 


2808 


2  159 
1872 

287  2 
280  8 


314152  8)  64  65359 

0  3  6  2  83056 


,3,1,4,1,5,9,1) 


1  82303  0 
1  67079  6 


477121254720 

17033339299 

2986340857 

8685803 

251891 

87 

39 


25223  4 
25132  7 


log. 

04 

69 

20 

58 

02 

89 


00  7 
62  8 

27  9 
25  1 


69 


20 


580289 


2  8 
*497149872696  »Iog.  required.  2  8 

I  shall  be  glad  to  find  that  your  Correspondent's  method  differs  from  mine,  and  not  very 
sorry  if  it  s£dl  turn  out  to  be  better.  Let  us  by  all  means  have  the  best  that  the  case 
admits  of.  I  should  think  it  is  about  a  month  since  I  communicated  the  above  process  to 
our  mutual  friend,  Mr.  Woollgar,  and  to  others  besides. 

I  have  been  for  several  years  acquainted  with  Mr.  Manning's  method,  as  described  in 
Younff*9  Euay  on  the  Computation  of  Logarithms.  In  an  artificial  point  of  view,  Mr. 
M.'s  resolving  process  is  a  very  beautiful  one  ;  but  it  is  so  exceedingly  operose  as  entirely 
to  preclude  the  idea  of  setting  up  in  behalf  of  his  method  a  claim  to  be  considered  as  a 
pracHcal  one.  It  was  as  possessing  this  character,  it  will  be  recollected,  that  I  presented 
Mr.  Weddle's  method  to  the  notice  of  your  readers  f  and  therefore  it  was,  I  suppose,  that 
whatever  affinity  may  subsist  between  the  two  methods,  it  did  not  occur  to  me  to  name 
Mr.  Mftmiing's.    Mr,  Weddle  himielf,  howeverr  is  sufficiently  explicit.    His  words  are, 
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(JtfMAMMilrtM,  Ntsr.  1846,  p.  26,) «'  Th«  praoeiB  of  arU  4  [the  r€»oMm^  proc«M]  was 
SUitartwi  bf  pmnamg  in  tlia  work  alluded  to,  art.  2,  [Young's  Euay,  jntt  eited,]  Mr. 
MaDnl&g'a  iageiiioHS  method  of  computing  logarithms,  (o/  which  it  may  be  accounted  a 
mod^caHon,)  and  this  led  me  to  consider  the  eonverse  problem/' 

There  is  then,  avowedly,  a  community  of  principle  between  the  two  methods.  Mr.  Man- 
ning's is,  in  fact,  the  prototype  of  Mr.  Weddle's.  But  it  is  just  such  a  prototype  as  would 
present  itself,  if  one  were  to  propose,  in  order  to  the  dirision  of  one  number  by  another, 
t9  make  as  many  subtractionB  as  there  are  uliits  in  the  sum  of  the  quotient  figures,  instcisd 
of  the  process  usually  employed  fbr  the  like  purpose,  which  requires  only  the  same  number 
of  subtradioni  as  there  are  of  quotient  figures :  which  will  be,  on  an  average,  in  the  fatiki 
of  9  to  2.  I  do  not  know  that  Mr.  Maiining  has  any  cliim  on  the  mnti4ogaiillimie  prsesas 
•f  eitlisr  Mr.  Woddle  or  Mr  Heam. 

I  am,  My  Dear  Sir,  yours  very  truly,  P.  Gbat. 

London,  37,  Baker-stieet,  Feb.  15, 18i8. 


ON  rat  coKsnvenoN  aka  vemtu.atiok  or  bbwkm. 

Bto.,  c.n. 

(Continued^  firom  page  177.) 


BT  WILLIAM  iMUm^B, 


To  proceed  with  the  investigation  of  the 

case  Droposed  in  my  last,  Damely»  that  of 

dM  flow  of  water,  asBmnlng  it  to  be  free 

from  friction  and  sll  other  extraneous 

Kg.  1. 


impediments :  let  fig.  1,  represent  the 
water,  flowing  down  the  inclined  plane 
BG,  and  fiff.  2,  an  incline,  down 
which  a  solid  slides.  In  'the  first  of 
Fig.  2. 


draw  the  line,  AB,  equivalent  to  the 
area  of  the  fluid  at  B,  and  from  A 
let  fall  the   perpendicular,  AH.     By 

transposition  of  equation  (1.)   «  .2  ^i 

3^,  therefore.  FG-^;^.«id 

to  any  intermediate  point,  £»  in  the  line 

Q 

of  descent,  C£  «  ---==- 1   therefore 

since  the  area  of  section  of  the  water 
diminishes  as  it  approaches  towards  the 
bottom,  we  shall  by  drawing  the  surface 
line,  ACF,  obtain  the  actual  inclination 
of  its  path,  which  being  steeper  than  the 
bed,  BEG,  the  velocity  generated  is 
greater  than  that  acquired  by  the  solid, 
(fig.  2,)  whose  centre  of  gravity  passes 
along  the  line,  AE,  parallel  to  the  in- 
clined plane.  This  action  is  that  to 
which  Mr.  Cressy  refers  in  the  follow- 
ing: 

Page  141. — *'  I  come  now  to  the  propo- 
sitions of  Guglielmini,  in  wbich  he  pretends 
that  a  body  descending  an  inclined  plane  will 
not  acquire  a  velocity  greater  than  it  would 
have  acquired  by  descending  perpendicn- 
lariy  the  height  of  the  incUned  plane. 

"This  is  most  tnie  as  reqpects  soUdsx 
the  elements  of  a  solid  being  bonnd  and 
tied  together  form  a  heavy  mass,  the  parts 
of  whleh  presa  eaoh  other  reciprocally ;  and 
the  pressure  en  the  plane  on  which  they  tesl 
Is  likewise  single,  as  also  is  tiie  dirsetion^ 
one  velocity,  one  energy,  one  action  beinf 
Common  to  all  parts.  On  the  other  baa^ 
a  fluid  is  a  mass  compoeed  of  T 


Dlaments,  bat  free,  and  not  bound  togetbar 
l^wyllis,  Mshofwhlsh  mk  *slBtesa 
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aoTt  ki  difennt  diraetioBf,  and  wil^  Tsry. 
ing  ▼elocitiei  preu  upon  each  otiier  aixl 
otciUate  frael J.  *  *  «  • 

▲  solid  descending  an  inclined  plane  has  a 
Telocitj  equal  to  what  it  would  haye  falling 
throng  the  same  height  directly.  *  * 
*  *  But  in  floids  the  case  is  diffe- 
rent.  Besides  the  properties  which  they 
possess  in  common  with  solids,  they  haye 
another,  to  wit,  the  pressure  exercised  by 
the  upper  on  the  lower  part  of  the  fluid ;  the 
which  being  added  to  the  impact  generates 
a  greater  effect  than  a  solid  would." 

It  is  the  inclination  of  the  surface  of 
the  water  that  generates  the  velocity,  and 
when  there  are  no  opposing  forces  to 
retard  the  flow,  it  is  proportional  to  the 
square  root  of  the  vertical  disUnce 
through  which  it  has  passed.  The  area 
of  section  depending  on  the  velocity  (the 
quantity  being  constant),  it  follows  that 
whatever  may  be  the  variation  in  the 
dimensions  of  the  channel  through 
which  the  water  flows,  the  Ixw  above 
noticed  can  in  nowise  be  departed  from. 
From  the  above  observations  it  would 
follow  that  no  reduction  in  the  vertical 
section  of  the  stream  (fig.  1)  at  any  point, 
say  G£,  would  increase  the  velocity 
of  the  flow,  for  the  speed  at  that  part  is 
already  as  great  as  is  due  to  the  full  fall 
from  A  to  G,  and  cannot  be  further  in- 
creased. And  so  also  it  would  follow 
that  if  a  similar  stream  were  added  at  the 
section  C£,  the  velocity  would  not  be 
increased,  though  the  section  of  the  con- 
joined stream  would  be  doubled. 

But  this  is  contrary  to  every- day  ex- 
perience of  the  flow  of  water  in  open 
oanals ;  for  example,  water  flows  more 
rapidly  between  the  piers  of  a  bridge 
than  it  does  either  above  or  below  this 
contraction.  If  the  water  descend 
against  the  piers  of  a  bridffe  with  a 
velocity  due  to  the  full  heignt  of  the 
head  of  the  river,  no  acceleration  in 
passing  between  the  piers  of  the  bridge 
could  take  place ;  for  the  velocity  of  the 
water  is  already  as  great  as  the  fail  can 
ffive,  and  therefore  it  cannot  be  further 
mcreased.  It  is  the  friction  from  the 
bed  and  sides,  and  other  extraneous  im- 
pediments which  the  stream  meets  with 
m  its  course,  which  lessens  the  velocitv 
due  to  the  vertical  distance  through 
which  the  stream  has  passed ;  this  force 
when  the  stream  comes  to  a  reduction 
of  section  is  again  restored  to  it,  the 


water  behind  the  obstruction  swelliBf 
until  it  is  heaped  up  to  a  sufficient  height 
above  the  ordinarf  level  of  the  stream 
to  give  the  water  an  adequate  velocity 
to  pass  the  obstruction,  and  thus  cause 
the  quantity  delivered  past  any  seetioa 
to  be  equal  in  equal  times. 

A  fluid  is  influenced  by  a  dynamical 
force  in  the  direction  in  which  it  flows, 
and  a  statical  pressure  upon  its  bed  pro- 
portional to  the  depth  of  the  stream 
passing  along.  This  is  also  true  with 
respect  to  the  motion  of  a  solid ;  for  there 
is  a  force  in  the  direction  in  which  it 
moves,  and  a  pressure  on  the  surface 
over  which  it  passes,  giving  rise  to  fric- 
tion, &c.  But  the  motion  of  a  fluid  differs 
from  that  of  a  solid  from  the  facility  with 
which  any  impediment  to  the  former 
disturbs  its  equilibrium,  causing  the 
statical  pressure  of  the  stream  to  be  in  a 
measure  unresisted,  and  thereby  trans- 
ferring it  into  a  dynamical  force  accele- 
rating the  flow,  or  on  the  other  hand 
with  equal  facility  transferring  the  dyna- 
mical force  into  a  statical  pressure. 

The  friction  along  the  bed  of  a  stream 
increases  with  the  velocity  until  it  be- 
comes equal  to  the  acceleration,  when  the 
motion  of  the  stream  becomes  uniform. 
The  effect  of  friction  is  to  reduce  the 
velocity  of  a  stream,  and  consequently 
to  increase  its  sectional  area ;  but  it  in 
nowise  reduces  the  force  of  the  stream. 
If  the  velocity  is  lessened,  that  force 
which  produced  the  velocity  is,  so  to 
speak,  converted  into  an  inate  statical 
pressure.  The  reduction  in  speed  in- 
creases the  depth  of  the  water,  and  con- 
sequently the  pressure  on  the  bed,  which 
is  proportional  to  the  depUi.of  the 
stream,  and  is  in  equilibrium  with  the 
surrounding  water ;  but  as  soon  as  any 
reduction  in  the  section  of  the  channel 
is  made,  the  statical  equilibrium  is  de- 
stroyed, and  this  unresisted  pressure 
increases  the  velocity  to  pass  by  the 
reduced  section.  Thus  the  fiiotion  re- 
duces velocity ;  it  does  not  lessen  the 
force  of  the  stream,  but  reserves  that 
force  by  damming  back  the  stream,  and 
thereby  enables  it  to  put  forth  its  energy, 
like  the  fly-wheel  in  a  steam-engine, 
when  circumstances  demand  it. 

If  H  be  the  vertical  height  of  the  head 
of  a  river  above  the  level  of  the  sea, 
V  »  C  v^H  would  be  the  velocity  at  which 
it  would  join  the  sea,  were  it  not  for  the 
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friction  along  tlie  bed,  and  sides  and 
other  opposing  forces,  which  the  river 
meets  with  in  the  course  of  its  length ; 
these  impediments  reduce  the  flow  to 
the  uniform  velocity,  v=^C^/b^  and 
consequently  the  velocity  lost  by  fric- 
tion, &c.,  is  V-i;«=C(V£r-  Vg),  But 
the  area  of  section  increases  in  the  same 
proportion  ;  for  if  A  be  the  area  of  the 
stream  with  the  velocity  V,  andV=tit;, 
then  nA  is  the  area  with  the  velocity  », 
and  the  increased  statical  pressure  of  the 
section,  nA,  is  equivalent  to  the  force  lost 
by  reduction  of  velocity,  and  were  the 
channel  again  reduced  to  A,  the  velo- 
city Would  become =V. 

Suppose  a,  6,  c,  d,  (fig.  3,)  to  be  the 
longitudinal  section    of   a    stream.    If 


Fig.  3. 


^ 

V 


U 


there  were  no  resistance  besides  the  fric- 
tion along  its  bed,  it  would,  after  the 
water  had  acquired  an  uniform  velocity, 
flow  onwards  at  the  same  depth,  ac,  be, 
bd,  but  if  an  impediment  existed  at  A, 
to  reduce  the  section  of  the  current,  the 
water  would  swell  behind  it  until  it  had 
risen  to  a  vertical  height,  fb,  above  the 
ordinary  level  of  the  stream,  sufficient  to 
increase  the  velocity  past  A  inversely 
proportional  to  the  reauction  of  section 
at  that  part. 

The  result  will  be  the  same  whether  we 
consider  the  water  to  flow  past  an  impedi- 
ment, or  whether  the  water  be  stationary 
or  a  mass  moving  through  the  water.  "We 
will,  for  the  sake  of  simplicity,  take  the 
latter  case :  therefore  let  abed,  (fig.  4,)  be 

Fig.  4. 


a  sheet  of  still  water ;  A,  a  mass  moving 
through  it  in  the  direction  of  the  arrow. 
When  the  mass  is  stationary,  the  statical 
forces  on  both  sides,  e  and  /,  are  alike 


equivalent  to  the  depth  of  the  water; 
when  however  A  moves  in  the  direc« 
tion  of  the  arrow,  this  equilibrium  is 
destroyed,  the  pressure  on  the  side,  /,  is 
lessened,  and  that  on  the  side,  e,  is  in- 
creased, and  the  water  would  flow  in  the 
direction  of  the  curved  lines.  The 
motion  of  A  would  continue  to  be 
accelerated  until  the  difference  of  pres- 
sure between  the  sides,  e  and/,  and  the 
friction  of  the  water  flowing  from  «  to/ 
was  equal  to  the  moving  force ;  after 
which  the  motion  of  A  would  become 
uniform.  The  relative  velocity  with 
which  the  water  passes  A,  would  be  to 
the  velocity  of  A  as  the  sectional  area 
of  the  water  is  to  the  sectional  area 
unoccupied  by  the  mass,  A.  Tlius  if  S 
is  the  area  of  the  water ;  «,  the  area  of 
the  mass,  A;  v—the  velocity  of  A;  and 
V,  the  relative  velocity  of  the  water 
passing  A ;  then 


S-»:S::v:V» 
but  we  see  above,  that 


-ay- 


V-CVHorH 


whence  the  difFerencein  level  between 
the  points  c  and /is 

"Vc(s-#)/' 

which  corresponds  very  nearly  with  the 
formula  given  by  Du  Buat ;  which  is,] 

G-fc*")((i)-) 

when  a  is  the  sine  of  the  an  gle  of  in- 
clination, which  in  the  above  example* 
0,  and  r  and  m  respectively  represent  S 
and  8  —  s  and  58*6  is  the  constant 
quantity  represented  by  C.  Substitut- 
ing these  values  in  Du  Buat's  formula,  it 
becomes 


o4((<^,)-.). 


the  reduction  of  the  unit  In  the  second 
part  of  the  formula  being  the  result  of 
experiment. 

Since  these  observations  apply  equally 
to  a  body  moving  in  still  water  as  to  any 
movable  body  in  flowing,  they  serve  to 
explain  how  it  is  that  the  impediment  to 
the  motion  of  a  boat  is  greater  in  a 
narrow  and  shallow  than  in  a  deep  and 
wide  canal. 

(To  be  eoniinued.) 
— — ♦ — 
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Ma.  DOULL's  BLSCT&0-MA6MXTIC  WHBBL. 
— THE  *'  MBW  ANALOGY  BKTWXBN  HBAT 
AND  BLBCTBICITY." 

Sir, — In  your  last  Number  I  observe 
a  proposal  by  Mr.  DouU  for  obtaiDing 
motive  power  by  electro  -  magnetism. 
Without  intending  to  discourage  your 
correspondent,  I  cannot  help  endeavour- 
ing to  point  out  how  he  appears  to  have 
overlooled  the  difficulties,  and  overrated 
the  advantages  of  his  plan  : 

1.  The  usual  mode  of  imparting  any 
considerable  magnetic  power  to  soft  iron 
requires  the  bar  to  be  surrounded  by 
a  coil  of  wire,  which  will  take  up  a 
considerable  space,  and  separate  the 
magnets  in  the  wheel  to  some  distance 
from  each  other. 

2.  Your  correspondent  appears  to  for- 
get  that  the  attractive  force  of  the  rail, 
or  bar,  upon  the  magnet  will  be  in  a 
direction  perpendicular  lo  the  rail  and 
not  to  the  magnet. 

In  consequence  of  this,  it  will  be  seen 
that  the  magnetic  attraction  when  most 
powerful  will  be  acting  in  the  worst  pos- 
sible direction  for  the  production  of 
rotary  motion. 

Thus,  let  CP  be  the  magnetic  spoke 
angle  PCA«».  Draw  NPM  through 
P,  and  perpendicular  to  the  rail:  then 


if  F  be  the  force  with  which  the  attrac- 
tion will  turn  the  wheel,  it  is  represented 
by 

CN 


or  P-*. 


PM« 

sin,  e 
versine  ^6 


where  k  is  the  magnetic  force  at  distance 
unity  from  the  rail.  Hence  the  mag- 
nets near  A  would  hardly  exert  any  use- 
ful effect,  whereas  that  position  is  the 
one  in  which  they  will  be  most  strongly 
attracted.    It  would  of  course  be  other- 


wisp  were  the  rail  reduced  to  a  short 
piece  of  iron  extending  to  comparatively 
a  little  distance  from  A.  These  obser- 
vations apply  equally  well  mutatis  mU' 
tandis  to  the  quadrants  in  which  the 
ma^etic  power  is  repulsive. 

With  respect  to  the  curious  anomaly 
in  the  use  of  the  thermometer  referred 
to  bv  your,  correspondent,  **A.  H.,"I 
would  suggest  that  a  simple  and  imme- 
diate solution  may  be  found  for  it  with- 
out having  reference  to  the  vis  inertuB 
which  he  alludes  to ;  when  heat  is  ap- 
plied to  a  thermometer  the  glass  is 
expanded,  and  thus  for  an  instant  the 
mercury  will  sink,  until  the  heat  (which 
is  not  readily  conducted  by  glass)  ex- 
pands the  mercury  also; — similarly  the 
first  instantaneous  effect  of  cold  will  be 
to  raise  the  mercury  by  contracting  the 
volume  of  the  bulb. — 1  am.  Sir,  &c., 

John  MacGkbgob. 

24,  Lincolo's-iun  Fields,  Feb.  21, 1348. 


THB  **  NBW  ANALOGY  BBTWBBN  BEAT  AND 
BLBCTRICITY." 

Sir, — Many  years  since,  when  making 
some  experiments  with  thermometers, 
I  observed  the  fact  stated  by  "A.  H." 
under  the  above  title,  (at  p.  179,)  viz., 
that  on  plunging  a  thermometer  at  60"* 
into  freezing  water,  there  is  a  sudden 
and  momentary  rise  of  the  mercury 
before  it  begins*  to  fall :  and  the  reverse 
on  plunging  it  into  boiling  water. 

I  accounted  for  it  in  this  way  ;  in  the 
first  case,  the  glass  of  the  bulb  contracts 
before  the  mercury  inside  is  affected,  a 
part  of  it  is  therefore  suddenly  forced 
up  the  tube,  the  amount  of  protrusion 
being  in  proportion  to  the  difference 
between  the  thermometer  and  the  tem- 
perature of  the  water.  In  the  second 
case,  the  glass  of  the  bulb  is  suddenly 
expanded  before  the  mercury  is  affected, 
and  a  sudden  fall  is  the  consequence.  I 
believe  I  am  correct  as  to  the  cause. 

This  reminds  me  of  another  discovery 
I  made  from  reasoning  on  the  above. 
There  is  no  difiiculty  in  at  once  making 
a  boiled  egg  spin  round,  because  motion 
is  communicated  to  the  whole  mass  at 
once ;  but  an  unboiled  egg  cannot  be 
made  to  spin  until  after  many  continu- 
ous efforts,  because  motion  is  only  given 
to  the  shell  without  being  communicated 
to  the  liquid  mass  inside. 

R.  S.  N. 

February  19, 1848. 
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LOOiUlITHIfIC  TABLSS.— VHB  ALLBOBD  APPEOPUATIOM  BY   MB.  HBABK  OF 
MB.   WBDDLB'S   MBTHOD. 


Sir, — In  my  paper  on  the  formation  of 
anti-logarithms,  inserted  at  pp.  156,  &c., 
I  stated,  as  an  inference  from  certain 
circumstances  there  detailed,  that  Mr. 
Heam  had,  without  acknowledgment, 
appropriated  Mr.  Weddle's  logarithmic 
method.  I  have  since  received  a  letter 
from  Mr.  Heam  complaining  of  my 
statement,  and  explaining  how  the  cir- 
cumstances on  which  that  statement  was 
founded  arose.  The  details  of  his  expla- 
nation are  confirmed  by  an  acc6mpanying 
letter  from  a  friend  of  his  own.  I  could 
wish  that  these  explanations  had  been 
communicated  either  to  yourself  or  to 
the  editors  of  the  Mathematician  for 
publication.  As  it  is,  your  readers  can 
only  have  my  account  of  them  : 

Mr.  Hearn  there  states,  that  '*  the 
paper  of  his  which  appeared  in  the  Ma- 
thematician for  March,  1847,  had  been 
written  several  months  prior  to  that  date, 
and  before  any  paper  on  calculating  loga- 
rithms, written  by  Mr.  Weddle,  had 
been  published  in  the  same  periodical:" 
and  that  '*  the  whole  method  was  shown 
and  explained  by  him  to  a  friend  before 
the  appearance  of  Mr.  'Weddle*s  paper.*' 
Moreover,  **  as  to  his  having  seen  any 
papers  of  mine,  he  begs  to  inform  me, 
that  not  only  was  he  entirely  unacquainted 
with  my  papers,  but  even  with  my  name 
until  the  date  of  his  writing.'* 

Mr.  Hearn*s  friend  says,  '*he  dis- 
tinctly recollects  Mr.  Hearn  showing 
him  his  paper  in  the  early  part  of  Sep- 
tember, 1845,  and  that  he  was  much 
surprised  in  the  following  November  to 
find  that  Mr.  Weddle  had  treated  the 
subject  in  a  very  similar  manner."  He 
'*  farther  recollects  being  present  in  the 
same  month  of  November,  1845,  when 
Mr.  Heam  handed  his  paper  to  one  of 
the  editors  of  the  Mathematician,  giving 
him  at  the  same  time  the  necessary  ex- 
planation;** and  he  refers  me  to  the 
gentleman  in  question  for  the  reason  why 
"  no  notiee  was  taken  of  the  paper  before 
its  appearanee  in  the  number  for  March, 
1847.** 

I  have  no  right,  and  certainly  no  desire 
to  impugn  the  testimony  of  either  Mr. 
Heam  or  his  friend ;  and  therefore  as, 
although  lees  explicit  on  some  points 
than  they  mifht  be,  they  establish  the 
fact,  that  Mr.  fieara's  paper  was  prepared 


before  the  appearance  of  Mr.  Weddlc'e, 
I  have  no  difficulty  in  admitting  that  the 
charge  of  his  having  appropriated  one 
of  his  methods  from  the  last  named  gen- 
tleman, is  no  longer  tenable.  Nay  more, 
if  it  shall  be  thought  that  the  cireum- 
stances  detailed  in  page  156 — ^none  of 
which,  be  it  remarked,  are  called  in 
question  by  either  Mr.  Heam  or  his 
friend— did.  not  justify  me  in  adducing 
a^inst  that  genUeman  the  eharge  now 
aoandoned,  I  shall  willinglv  admit  that  I 
ought  not  to  have  brought  it,  and  express 
my  regret  for  having  done  so.  If,  on 
the  other  hand,  it  shall  appear,  on  a  fcir 
review  of  those  circumstances,  that  they 
did  afford  grounds  sufficient  for  making 
the  charges  complained  of,  the  blame,  X 
apprehend,  must  then  rest  with  those, 
whomsoever  thev  may  be,  who  had  the 
power  of  controlling  the  circumstanoee 
in  question,  and  failed  to  exercise  it. 
I  am,  Sir,  yours,  &c., 

P.  Gbat. 

37,  Baker-street,  Lloyd-iquare, 
February  22, 1848. 

[Altbongh  not  sorry  to  find  that  Mr. 
Hearo  has  been  able  to  exculpate  himself 
from  tlie  charge  of  misappropriation,  we  must 
add  in  justice  to  the  journal  through  which 
it  was  made,  thattliere  is  nothing  in  the  cir- 
cumstances  stated,  to  show  that  the  Editor 
was  less  justified  iu  publishing  than  Mr. 
Gray  was  in  making  it.  The  rights  and 
claims  of  authors  can  only  be  judged  of  by 
what  the  public  have  before  them  :  no  cog- 
nizance can  possibly  be  taken  of  productions 
kept  locked  up  in  the  writer's  desk,  or  in- 
trusted to  the  keeping  of  a  fnend.  Mr. 
Hearn  would  have  had  better  cause  of  com- 
pluDt  could  he  have  shown  that,  besides 
being  unaware  of  Weddle's  method  at  the 
time  he  wrote  his  paper,  he  was  also  unaware 
of  it  at  the  time  that  paper  was  publi9hed: 
and  that  the  moment  he  did  become  ac- 
quainted with  it,  and  saw  how  identical  it  wae 
with  his  own,  he  had  published  somewhere—* 
in  the  Mathematician,  for  example — those 
explanatory  facts  which  haye  been  at  this  late 
period  extorted  from  him  by  the  spirited 
and  very  natural  strictures  of  Mr.  Gray; 
but  of  all  this  we  see  no  eridence.  Mr. 
Heam  would  appear  to  have  enooaraged  bj 
his  own  silenoe  the  false  impression  at  whioh 
(as  we  gather  from  Mr.  Gray*s  letter)  he  ia 
now  indignant. — Ed.  M.  M.] 
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90W»A'i  eOLOUft  XXTRACnva  APPA« 
KATU8. 

CFtiMt  dated  Aogost  19.  1847.  Patentee  AIm6 
Bowra,  of  Rathbone-place,  dyer.  Specification 
enrolled  Feb.  19,  1848.] 

Thfi  present  patent  is  for  "  improTementi 
in  oolouriog  mattera;"  but  it  consiats,  in 
fact,  of  an  improved  apparatas  for  eztract- 
mg  ooloaring  matters,  there  being  no  im- 
proyement  effected  (or  at  least  claimed)  in 
the  matters  themselyes. 

The  patentee  employs  a  metallic  steam-tight 
▼easel  of  a  globe- like  form,  which  is  support- 
ed by  hollow  tmnions  or  axles,  mounted  in 
a  suitable  frame- work  so  as  to  admit  of  its 
being  reversed  and  the  spent  matter  dis- 
c^rged  through  an  opening  in  the  top.  The 
(rater  end  of  one  of  the  hollow  axles  is  fitted 
with  a  stop- cock  and  connected  to  a  steam- 
boUer,  while  the  inner  end  is  attached  to  a 
pipe  which  leads  into  the  interior  and  lower 
part  of  the  vessel,  and  there  terminates  in  a 
flat  coil,  which  is  perforated  with  numerous 
■mall  holes.  The  outer  end  of  the  other 
hoUow  axle  is  connected  in  a  similar  manner 
with  a  reservoir  of  water,  and  is  also  fur- 
nished with  a  stop- cock.  Underneath  the 
flat  coil  is  a  partition  of  fine  wire  cloth 
through  wUch  the  extracted  colour  and 
water  pass,  and  thence  out  through  an 
opening  in  the  bottom  of  the  vessel  (to 
wnich  a'  pipe  is  attached  by  means  of  a 
union  joint)  into  a  suitable  receptacle.  The 
opening  in  the  top  of  the  vessel  is  furnished 
inth  a  cover,  by  means  of  which  it  is  made 
entirely  steam  tight ;  the  cover  is  fitted  with 
a  steam  escape-pipe  and  stop-cock.  Gauge 
eocks  are  placed  in  convenient  positions  in 
the  vessels. 

When  it  h  desired  to  extract  the  colour- 
iaig  matter  from  any  substance  (logwood, 
for  instance,)  the  vessel  is  filled  with  it  up 
to  just  above  the  hollow  axles ;  the  cover  is 
then  fastened  on  and  water  allowed  to  run 
in,  sufficient  to  cover  and  soak  the  materia], 
after  which  the  supply  is  cut  off,  and  steam, 
ol  a  pressure  of  about  10  pounds  to  the 
ilicb,  allowed  to  flow  in  through  the  other 
hoUow  axle,  whereby  the  water  is  caused 
to  boil.  The  steam  escapes  through  the 
jet  pipe  in  the  cover  ;  when  it  has  boiled 
loeg  enough,  say  about  twenty  minutes, 
the  outflow  of  steam  is  prevented,  and  a 
Oommunication  is  opened  between  the  bot- 
tern  of  the  vessel  and  the  receptacle  through 
and  into  which  the  colouring  matter  and 
water  pass  under  pressure.  The  operation 
is  repeated  for  the  purpose  of  extracting,  as 
mueh  as  possible,  all  the  colouring  matter 
csriginally  contained  in  the  substance.  Hie 
dpe  in  the  bottom  of  the  vessel  is  tiien 
disconnected  and  the  opening  closed,  the 
n^ly  of  water  and  ste^  shut  off|  the  top 


oom  nmar^df  and  the  wmA  tvwmi  to 
that  the  spent  matter  may  be  Uiereby  readilj 
and  easily  discharged. 

miiTARD's  WOOD  pnssimTiiro  an» 

OOLOU&INO   P&OOBSa. 


QfA%  Au^stuB  Rtoard,  of  Parte,  for  improvementa  In 
preeerving  and  colouring  wood.  Speciflcatioa  aa- 
ToUed  February  29, 1848.] 

The  patentee  proposes  to  impregnate 
wood  with  preserving  or  colouring  matter 
by  causing  the  latter  to  pau  in  a  liquid 
state  through  the  fibres.  To  effect  this  the 
wood  is  placed  horbontally  on  a  frame  |  at 
one  end  of  this  frame  there  is  a  vessel  having 
a  tap  in  the  bottom  and  an  opening  at  top 
through  which  a  rod  is  passed  into  the  inte. 
rior,  to  the  lower  end  of  whieb  rod  if 
attached  a  piece  of  wire  gauze.  From  the 
side  of  this  vessel,  opposite  to  where  the 
wood  to  be  operated  on  is  placed,  there  pro- 
jecU  a  short  pipe,  fitted  at  its  extremity  with 
a  disc  of  metal  having  a  hole  in  the  centre, 
against  which  one  end  of  the  wood  is  made 
to  press  tightly  by  suitable  contrivances,  so 
as  to  prevent  the  passage  of  air  between  the 
surfaces  of  the  disc  and  of  the  end  of  the 
piece  of  wood,  into  the  interior  of  the  vesseU 
Around  the  other  end  of  the  piece  of  wood  is 
fastened  a  bag,  made  of  any  impermeable 
material,  which  is  connected  with  a  reser- 
voir filled  with  the  preserving  or  colouring 
liquid.  The  patentee  then  creates  a  vacuum 
in  the  vessel,  whereby  the  pressure  of  Uie 
atmosphere,  acting  on  the  eolumn  of  the 
preserving  or  colouring  liquid,  foross  it 
through  the  fibres  of  tlie  wood  into  the 
vessel  and  drives  before  it  the  sap  and 
moisture. 

The  mode  of  creating  the  vaonnm  pre- 
ferred by  the  patentee  is  the  following  i—i 
He  dips  the  wire  cloth  in  an  inflammable 
liquid,  ignites  and  plaoee  it  inside  the  vessel, 
taking  care  to  dose  the  top  opening  and  to 
allow  the  air  to  escspeby  dte  tap.  When  a 
vacuum  is  thus  created,  which  is  indicatea 
by  a  barometer  connected  to  the  vessel,  the 
tap  is  closed  and  the  passage  of  the  liquid 
through  t^ie  wood  continues  until  the 
vacuum  in  the  vessel  is  destroyed.  The 
expressed  moisture  or  preserving  or  oobur* 
ing  liquid  which  may  be  In  the  vessel  is  nu| 
pff  by  means  of  the  tap,  and  the  operatioD 
repeated  as  oftea  as  may  seem  expedient 

SHAUP'a  IMpnOTBD  HOOTVAmT. 

Sir, — Having  seen  in  a  recent  number  of 
your  valuable  Magazine  a  letter  purporting 
to  be  fh>m  **  An  Old  Clockmaker"  in  Bir. 
mingham,  commenting  in  not  very  courteous 
terms  on  my  new  r^fitterinin  do^k,  I  wpultt 
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SUARP*S   IMPROVED    NOCTUARY. 


ask  as  a  faTOur  (I  know  from  your  sense  of 
justice  not  in  vain)  a  space  in  jour  Journal 
for  the  purpose  of  explaining  (in  all  kind- 
ness) to  your  correspondent  and  those  of  his 
opinion,  the  difference  between  my  inyention 
and  the  old  noctuary  which  is  still  in  many 
parts  in  use. 

Your  correspondent,  *to  whom  I  do  feel 
much  obliged  for  the  opportunity  he  has 
gWen  me  of  explaining  tiie  advantages  of 
my  invention,  either  did  not  read  the  descrip- 
tion of  its  principle — being  perhaps  per- 
fectly satisfied  in  his  own  mind  that  the  old 
noctuary  was  perfect,  and  that  if  mine  was 
good  for  anything,  that  it  should  be  identical 
in  construction — or,  having  read  it,  the  de- 
scription had  not  been  sufficiently  explicit  to 
convey  to  his  mind  the  action  of  the  different 
parts.  Whatever  the  cause  may  have  been, 
I  feel  considerable  confidence  in  being  able 
to  satisfy  him  now  as  to  its  distinctiveness 
and  superiority ;  and  I  also  feel  assured  that 
the  man  who  for  the  sake  of  truth  publishes 
his  convictions,  will  also  publicly  admit  his 
errors,  if  convinced  of  their  fallacy. 
'  And  now,  Sir,  if  your  friend  will  refer  to 
the  extract  lie  made  from  Thompson,  he  will 
perceive  by  the  sentences  I  here  put  in  italics 
where  the  distinction  exists. 

Thompson  says: — "The  telUtale  clock 
was  invented  to  insure  the  presence  and 
attention  of  sentinels  and  night  watchmen. 
Forty- eight  movable  pins  project  round  the 
edffeqf  the  dial  (qucere  the  periphery)^  which, 
turning  round  once  in  twelve  hours,  brings 
one  of  these  pins  under  a  fixed  hand  each 
quarter  of  an  hour.  T)i\a  fixed  hand  indi- 
cates the  time,  while  behind  the  hand  is  a 
lever  push-piece,  which,  when  pulled  by  a 
cord,  pushes  in  the  projecting  pin,"  &c. 

Now  if  he  will  examine  my  description,  he 
will  not  discover  any  revolving  dial — any 
stationary  hand;  neither  will  he  find  the 
pins  projecting  from  the  edge  of  the  dial. 

But  instead  of  these,  he  will  perceive  an 
ordinary  eight-day  clock,  with  an  ordinary 
dial  and  hands ;  and  from  the  surface' oi  the 
dial,  within  the  figures,  a  number  (not 
limited)  of  pins  projecting,  over  which  the 
hands  freely  pass.  When  extreme  accuracy 
is  not  required  for  the  registration,  one  cir- 
cle of  pins,  acted  upon  by  the  hour  hand,  is 
sufficient,  as  I  find  that  the  time  can  be 
ko  registered  to  within  two  minutes  and  a 
half  of  the  exact  time  of  pullkg  the  cord. 

Now  this  is  near  enough  for  all  ordinary 
purposes ;  but  if  greater  accuracy  should  be 
required,  the  principle  admits  of  having  a 
circle  of  pins  acted  on  by  the  minute  hand, 
and  another  for  the  seconds,  thereby  giving 
by  one  action  and  movement  the  hour,  minute, 
and  second  of  any  particular  occurrence.  So 
much  for  the  capabilities  of  Uie  apparatus. 


I  need  not  enter  here  into  a  detail  of  tbe 
mechanism  employed  to  move  the  hands 
towards  the  dial  for  the  purpose  of  pushing 
in  the  registering  pin  :  any  mechanic  can 
at  once  see  that  the  thing  can  be  done,  and 
it  will  be  sufficient  for  me  to  mention  that  it 
is  so  arranged  that  it  cannot  possibly  affect 
the  going  of  the  most  delicate  timepiece. 

I  would  here  with  particularly  to  draw 
attention  to  some  extraordinary  advantages 
which  my  apparatus  possesses  with  respect  to 
non- liability  of  derangement  and  falsification 
of  registration. 

I  will  first  mention  some  of  the  defects 
of  the  present  noctuaries.  They  are  never 
made  to  register  nearer  than  within  a  quarter 
of  an  hour,  and  this  in  such  a  way  that  if 
the  watchman  is  too  late  five  minutes  or  so 
beyond  a  certain  hour  in  pulling  the  cord, 
the  clock  registers  agamst  him  as  being  ab- 
sent a  quarter  of  an  hour.  The  natural  con- 
sequence of  this  is,  (I  speak  from  actual 
knowledge,)  that  the  watchman  is  in  constant 
attendance  on  the  clock  instead  of  taking 
his  round  of  the  premises.  This  unneces- 
sary watching  of  the  clock  is  not  required 
with  mine,  as  there  is  a  registration  when- 
ever the  connection  is  pulled,  and  that 
within  two  or  three  minutes  of  the  actual 
time.  A  watchman  may  thus  be  continually 
moving  about,  and  he  could  legitimately 
account  for  a  few  minutes'  delay  when  he 
coold  not  do  so  for  an  hour. 

Another  source  of  error  in  the  old  noctu- 
ary is  this,  that  the  watchman  can  have  access 
to  the  machinery  by  means  of  false  keys, 
and  by  this  means  cause  the  registration  to 
be  made  in  advance  to  a  considerable  extent. 
The  clock  motion  can  also  be  stopped  altoge- 
ther by  the  watchman  holding  down  the  fixed 
hand,  sufficiently  long  to  come  in  contact 
with  the  succeeding  pin,  and  there  could  be 
no  proof  that  the  stoppage  was  not  owing  to 
a  fault  in  the  mechanism.  In  mine  these 
defects  are  avoided,  for  if  an  attempt  be 
made  to  open  the  clock-case  the  registra- 
tions that  have  been  already  made  will  be 
effaced,  and  cannot  by  any  possibility  be 
renewed  again;  neither  could  any  other 
registration  be  made  except  through  the 
medium  of  the  hands  at  the  proper  time. 
Further  s  if  any  attempt  be  made  to  stop  the 
clock  by  holding  down  the  hand  for  any 
length  of  time  it  would  prove  of  no  effect,  u 
the  instant  the  hand  was  released  it  would 
spring  to  the  hour  it  would  have  been  at, 
had  it  not  been  stopped  at  alL 

And  lastly ;  should  ever  a  time  come  when 
watchmen  will  be  immaculate  or  unneces- 
sary, my  clock  would  still  retain  its  value  as 
a  timekeeper ;  and  no  one,  surely,  who  now 
requires' the  services  of  such  a  functionary 
would  regret  to  pay  a  little  extra  for  a  dodc 
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which  would  proTide  lo  effectual  a  guarantee 
for  his  faithful  Bcnrices. 

I  xemain,  Sir,  yours  very  respectfully, 

R.  Sharp. 
I>a1>Iiii,  Febuary  24,  1848. 


PATENT  LAW  CASES. 
CoumT  or  Common  Plsas, 

FsB.  21  AND  22. 

BEFORE  CHIEF  JUSTICE  WILDE  AND  A 

SPECIAL  JURY. 

PiWrow  ▼.  The  Pilbrow  Atmospheric 
Bttilway  Company. 

The  present  was  an  action  brought  by  Mr.  James 
PSfbrow,  the  Inventor  and  patentee  of  the  well- 
known  system  of  atmospheric  traction  identified 
with  his  name,  against  the  Company  which  was 
fbrmedin  1825  to  carry  it  into  effect,  in  order  to 
recover  £14,000,  being  the  balance  owing  of  a  sum 
of  £15.000,  which  the  directors  had  covenanted  to 
pay  the  plaintiff  for  an  exclusive  license.  The 
action  was,  however,  only  nominally  against  the 
company ;  for  the  real  defendants  were  admitted  to 
be  the  Earl  of  Essex,  the  representatives  of  the  late 
Sari  Besborough,  and  Mr.  Lambert— all  the  other 
gentlemen  who  were  directors  or  shareholders  hav- 
Ingsomehow  or  other  slipped  out  of  the  concern. 

The  contract  to  pay  the  money  was  admitted,  bat 
the  defendants  pleaded  that  they  were  relieved  from 
ftilflhnent  of  it  because  the  invention  had  proved  a 
fidlure,  and  was  utterly  worthless;  and  on  this  plea 
Issue  waa  Joined. 

The  nature  of  the  invention  need  not  be  here  de- 
■cribed,  as  it  has  been  repeatedly  noticed  in  our 
pages,  ^d  must  be  familiar  to  our  readers— {see 
Meckaniei^  Magazine,  Nos.  1115  and  1202.)  Seveml 
witnesses  were  called  on  the  part  of  the  plaintiff, 
who  spoke  most  favourably  of  the  invention,  though 
not  all  with  equal  positiveness. 

Mr.  Francis  Wishaw,  C.  E.,  thought  Mr.  Pil- 
brow's  plan  a  great  improvement  on  Messrs.  Clegg 
and  Samnda*s ;  and  that  it  was,  in  fact,  all  that  was 
wanted  to  secure  the  ultimate  triumph  of  the  atmo- 
spheric system. 

Mr,  Qeorge  Mennit,  C.  E.,  was  apprehensive  that 
the  rack  and  pinions  would  not  stand  the  wear  and 
teaor  to  which  they  would  be  subjected  at  high 
velocities,  but  had  no  doubt  that,  by  substituting 
friction  or  adhesion  rollers  (as  provided  for  by  the 
plaintlfrs  specification,)  similar  to  those  adopted  in 
H.  M.  S.  DvoarJ  for  transmitting  the  power  of  the 
engines  to  the  screw-shaft,  at  the  dockyard,  Wool- 
wich for  working  the  large  till  hammers,  and  In 
other  instances,  the  plan  would  answer  perfectly. 

Mr.  Thoroldy  of  Norwich,  thought  so  well  of  the 
fljystem,  that  he  had  offered  to  contract  to  lay  down 
a  tine  of  railway  upon  it. 

Mr.  Robertson  considered  the  invention  when  it 
was  brought  out  to  be  quite  new,and  saw  nothing  me- 
chanically impracticable  in  it  (meaning  as  explained 
In  the  Meeh.  Map.,  No.  1 1 15,  p.  422,  when  adhesion 
rollers  were  used,  and  *•  neither  cogged  wheels  nor 
racks,**)  and  thought  it  was  well  deserving  of  a  trial. 

Mr.  Newton  had  never  had  a  good  opinion  of  the 
atmospheric  system,  but  thought  that  if  anything 
could  make  it  answer,  it  was  the  plan  of  Mr.  Pil- 
brow. 

For  the  defendants  there  were  examined  Mr. 
Heighten,  telegri^iliic  engineer  to  the  London  and 
North  Western  Railway,  Mr.  G.  P.  Bidder,  Profes- 
sor Cowper,  Mr.  Cottara,  and  Mr.  John  Farey,  who 
ail  eoncurred  in  pronouncing  the  scheme  to  be 
utterly  impracticable  whether  racks  and  pinions, 
or  adhesion  rollen,  were  used. 

Mr  Bidder  had  calculated  that,  to  make  the 
pillions  xevolye  at  the  rate  necessary  to  produce  a 


velocity  In  the  driving  carriage  of  thirty  miles  an 
hour— to  do  less  than  which  was  doing  nothing- 
would  require  a  force  of  no  less  than  lUO  tons;  and 
this  without  taking  at  all  into  account  the  weight  of 
the  following  train.  But  it  was  impossible  that 
any  pinions  could  withstand  such  a  force  as  that  • 
they  would  be  infaUibiy  shivered  to  pieces.  Then 
supposing  adhesion  rollers  to  be  substituted,  they 
would  at  IcMt  require  a  pressure  upon  them  equal 
to  that  which  is  ordinarily  used  to  cause  the  driving 
wheels  of  locomotives  to  take  the  requUite  grip  of 
the  rails,  which  was  from  10  to  12  tons;  but  how 
■w  ^S^'*"""  ^"  *°  **  obtained  on  this  plan  he 
( Mr.  Bidder)  did  not  know,  and  there  wai  no  method 
of  obtaining  it  pointed  out  in  the  plaintiff's  specifi- 
cation. 

An  intelligent  mechanic,  of  the  name  of  Gore, 
was  also  examined,  who  slated  that  he  had  super- 
intended the  working  of  the  modeU  of  the  plaintTrs 
Invention  at  the  Company's  offices  and  at  the  Ade- 
laide Gallery,  and  that  though  they  had  never  been 
subjected  to  a  pressure  of  more  than  about  8cwt, 
the  teeth  were  constantly  breaking  when  the  rack 
Mid  pinions  were  used,  and  the  piston  running  away 
from  the  carriages  when  the  friction  rollers  were 
substituted  m  consequence  of  the  failure  of  the 
rollers  to  transmit  to  the  carriages  the  requisite  im- 
pellbig  power. 

The  JLORD  Chief  Justice,  in  his  charge  to  the 
Jury,  laid  it  down  that,  if  they  were  satisfled  that 
the  plaintiff,  at  the  time  he  entered  into  the  contract 
with  the  defendants,  honestly  and  conscientiously 
believed  that  his  invention  was  a  practicable  one, 
they  were  bound  to  find  a  verdict  for  him,  no  matter 
how  the  thing  might  have  turned  out  afterwards ; 
but  that  if  they  thought  he  must  or  ought  to  have 
known  from  the  first  that  it  was  a  scheme  which 
could  not  answer,  it  wrfs  their  duty  to  find  for  the 
defendants. 

The  Juav,  after  deliberating  some  time,  gave  a 
verdict  for  the  defendants.  ** 

Counsel  for  the  plaintiff— Mr.  Seijeant  Talfourd, 
Mr.  Siamwell,  and  Mr.  Robinson ;  for  the  defend- 
wits— Sir  Frederick  Thesiger,  Mr.  Bovill,  and  Mr. 
Peacock. 


Court  op  Quken's  Bench. 

July  23  and  24. 

BEFORE  CHIEF  JUSTICE  DENMAN  AND  A 

SPECIAL  JURY. 

Lowe  y.  Penn. 

This  was  a  new  trial  of  an  action  brought  by  the 
plainUff  against  Mr.  Penn,  of  Greenwich,  for  the 
infringement  of  the  patent  granted  to  the  former 
for  a  screw  propeller.  At  the  former  trial,  which  took 
place  on  the  i6th  December,  1844,  and  was  fullv 
reported  in  our  Journal  of  the  21st  December,  1844, 
a  \erdlct  was  found  for  the  plaintiff.  The  Court 
afterwards  granted  a  new  trial  on  the  ground  that 
the  plaintifTs  specification  did  not  specify  the  precise 
number  of  threads  or  turns  to  be  given  to  the  pro- 
peller, aud  that  this  point,  which  was  material,  had 
not  been  sulBciontly  pressed  on  the  attention  of  the 
Court  and  Jury.  Alter  a  trial  of  two  days' duration, 
the  Jury  again  found  a  verdict  for  the  plaintiff. 

Counsel  for  the  plaintiff— the  Attorney  General, 
Mr. Serjeant  Byles,  bir.  Webster,  and  Mr.  M.Smith 
For  the  defendant— Sir  -Frederick  Thesigrr,  Mr. 
Martin,  and  Mr.  Peacock. 
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Edward  Maasey,  of  Middleton-square,  Middle- 
sex, watch*maker,  for  improvements  in  logs  and 
sounding  apparatus.    February  18;  six  months. 

Edward  Duncombe  Lines,  of  Chelsea,  and  Samuel 
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two.      gtstet.      Proprietors' Names.  Addresses.  fluljects  of  Designs. 

Feb.  18      1362     Marius    Pierre   Philip  . ,.    ^        _.    , .    ^ 

Bourieaurd  ...... ...^  17,  Deverall-Btreet,  Dover-road  Elastic  surgical  bandage. 

„      1363      BobertYeates Upper  Fountain-place,  City-road  The  acute  eatter. 

10      IS64     WelUngton  Williams,..  34,  Gutter-lane,  Cheapside,  ma- 
nufacturer  Shirt  collar. 

1365     Thomas  Lambert   and 

Son New  Cut,  Lambeth Water-closet  basto  and  toy. 

SI      1366     Meyer    Isaac.   Tobias. 

and  CO..M......M..M...  Liverpool  .m.m m  Independent  ^compound    ae- 

conda' movement. 

22  1367      Henry  Doulton  Lambeth  Pottery»  Lambeth ......  Air-tight  jar  and  cover. 

„      1368      William.  WUllama  and  Be^ord j  improved  Chaflf-cutter. 

Samuel  L.  Taylor  ...  Cotton  End...... •/        '^ 

23  1369     George  Chambera  and 

Co Greaham-atreet  ......t.^ .....•...••.  Pin  and  needle-boic 

„      1370     Joseph  Wright............  Gough-streot.M .........m.....*  Mechanical movaneot  fof  car- 
riage wtodows. 


To  Engineers  and  Boiler-Makers. 

LAP-WELDfiO  IBX>N  TUBES,  FOR  MARINE  AND  LOCOMOTIVB  STBAM-BOILBRS,  Tabes 
for  Steam,  Gas,  and  other  purposes  ;~all  aoru  of  Gas  Fittings.  The  Birmlnghim  Patent  Iteft 
Tube  Company,  42.  Cambridge-atreeC,  Birmingham,  and  Sraethwicic.  Slaflbrdahire,  mannlMtttre  BoUit 
Md  Oa«  Tubes,  under  an  exclusive  License  from  Mr.  R.  Prosser,  the  Pateotee. 

These  Tubes  are  very  extensively  used  in  Che  Boilers  of  Marine  and  Locomotive  Steam  Edgtaes 
in  England  and  on  the  Continent;— are  stronger,  Lighter,  Cheaper,  and  more  Durable  than  Brass  Or 
Copper  Tubes,  and  warranted  not  to  open  in  the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIBMINOUAM. 

Works— Smethwick,  Staffordshire. 

LONDON   WAREHOUSE— No.  68,  UPPER  THAMES-STREET. 

To  Bngineers  and  Iron  Founders* 

PERLBACH'S  PATENT  PROCESS  of  uniting  MetaU  and  Alloys,  described  In  Cho  Meehamiet^  Magm- 
sine.  No.  1277,  will  be  found  very  usefiil  for  strengthening  Iron  Castings  by  inserting  iMura  or  picees 
of  Wrought  Iron  and  for  uniting  Cast  Iron  with  Copper,  Steel,  Gun  Metal,  Brasa,  and  other  Altoya. 
For  Licenaes  and  Particulars,  apply  to  Mr.  C.  A.  Prelier,  31,  Abchurch-lane. 

To  Spinners  of  the  finest  and  Sliortest  WooL 

^OR  LICENSES  FOR  PRELLBR'S  Patent  WoolComblng  Machines,   apply  to  Messrs.  PaiaaTMt 

and  Co.,  Bradford,  Yorkshire,  or  to  Mr.  C.  A.  PreUer,  31,  Abohoreh-Une. 

What  to  Eaty  Drink,  and  Avoid. 

Bovas  DioKSTiON  1  What  a  boon  I  but  what  a  "  HOW  to  be  HAPPY  "  (the  price  la  but  la.  aaoh; 
rarity  1  All  the  wealth  to  the  world  cannot  buy  it,  if  by  post.  Is.  6d.  In  stamps.)  They  recommend  no 
and  yet  how  simple  it  is  to  secure  it.    Dreamless       nostrum,  pill,  or  balm,  but  render  every  poeeeasor 


-^ -s  1— How  refreahing  is  a  good  nigh  fa  reat,  and  master  or  mistreas  of  his  or  her  own  case.  They 
how  few  obtain  it  I  How  fearful  is  Ulneas,  and  who  tell  home-truths,  and  detail  fiscta  that  may  aetound. 
have  we  to  blame  for  it  fbut  [ourselves  t  Physic  is  but  which  are  worthy  of  recognition ;  and  they  im- 
one  evil  to  cure  another;  but  caution  keeps  off  more  thermore  unmystify  the  laws  of  life,  health,  and 
fire  than  water  quenches.  Reader,  if  you  value  the  happiness;  that  how  to  live  happily  and  content- 
desiderata  of  good  health  in  the  day,  and  tranquil  «dly,  is  rendered  clear  and  open  to  the  hun^leac 
repose  at  nights  together  with  mental  serenity  at  intelligence.  To  be  bad  of  Sherwood,  23,  Patar- 
all  times,  or  should  lack  firmness  of  nerve  or  pur-  noster-row;  Carvalho,  147,  Fleet-street}  Masn,  39, 
yaee,  or  sufifer  from  the  sorrows  of  an  afilicted  body,  Comhill ;  Nelaon,  457,  West  Strand,  and  all  book- 


•eek  how  to  eUain  the  former,  and  remove  the       sellers ;  or  direct  from  the  Author,  10,  AzgyO-plaee, 
latter,  to  DR.  CULVERWELL'S  Uttle  Memoirs,       Reffent  street,  who  can    be  personally  coaibnwd 
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Outta  Perclia  CompaAy^  Patentees^ 

Wharf-road^  dty^aad^  London^ 


^  October  1, 1S47. 

THE  GVTtA  PERCHA  COMPAKY,  in  request- 
ing  the  attention  of  the  Public  |o  the  aeco^po- 
nyiog  Tcf  timonisls,  hare  great  pleasure  in  stating 
that  the  steadily  incveasing  demand  for  the  Pa- 
XBiTT  GuTTA  Pbacba  Drivxvo  BAMns  justifies 
th«  Qtmost  confidence  that  they  are  ftilly  approired. 
Their  durability  and  strength,  permanent  con- 
tractility and  uniformity  of  substance — their  insus- 
ceptibility of  injury  £rom  contact  with  Oils,  Grease, 
Acids,  Alkalies,  or  "Water,  and  the  facUity  with 
whick  the  single  Joint  required  can  be  made  la 
Bands  of  an  indefinite  length,  render  them  lupenor 
for  abnoet  all  working  purposes,  and  decidedly  eco- 
nomical. 

Galoshes,  Tubing  of  all  riaes,  Bougies,  Catheters, 
and  other  SURGICAL  INSTRUMENTS;  MOULD- 
INGS FOR  PICTURE-FRAMES  and  other  deco- 
latiTO  purposes  ;  WHIPS  and  THONGS,  TENNIS, 
GOLF,  and  CRICKET  BALLS,  are  in  a  foiward 
state  of  manufacture,  and  will  be  very  shortly  ready 
for  sale. 

All  orders  forwarded  to  the  Company's  Wokki, 
WHA&#-moAi>,  CiST-aoAS,  will  receive  immediate 
attention. 

_  Hasliogden,  September  4, 1847.  _ 

"  Dear  Sir,~We  have  now  been  uiing  the  Gutta 
Percha  Straps  for  the  last  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  our 
most  sanguine  expectations ;  and  we  may  add,  that 
some  of  our  maeblnes  which  required  a  IS-inch  lea- 
ther strap,  and  which  almost  daily  required  to  be 
repaired,  we  have  l>een  turning  the  same  with  the 
Gutta  Percha  Straps  10  inches  only  for  the  above- 
named  period,  and  now  find  them  as  g«K>d  as  the 
ds^  Ufesy  were  first  applied. 

We  remain,  yours  respectfully, 

W.  &  R.  TURNER. 
To  S.  Statham,  Esq.,  Outta  Percha  Company. 
Athks  Works,  Manchester,  Sept.  1,  1847. 
Sir,^In  reply  to  your  inquiry  as  to  the  result  of 
cur  experience  with  the  Gutta  Percha  Straps,  we 
have  great  pleasure  in  stating  that  the  advantages 
they  possess  are  so  very  manifest  as  to  induce  us  to 
airily  them  in  almost  every  instance  where  new 
•traps  are  required.-~We  are,  Sir,  very  respectfully, 
SHARP,  BROTkERS. 
Samuel  Statham,  Esq.,  Gutta  Percha  Company. 
Bridgewater  Foundry,  Patricroft,  near 
Manchester,  Sept.  S,  1847. 
Sir,— In  reply  to  your  inquiry  respecting  how  we 
like  your  Gutta  Percha  Machine  Straps  or  Driving 
Belts,  although  we  have  not  had  quite  so  much 
experience  in  the  above-named  use  ol  Gntta  Percha 
as  we  hope  to  have,   so  far  as  we  have  employed  it 
it  has  given  us  general  satisfaction.    The  beauti- 
fully straight  and  regular  manner  in  which  it  runs 
on  the  pulleys,  especially  on  our  cone  or  speed  pul- 
leys, is  a  strong  recommendation  in  its  favour ;  and 
although  we  are  Inclined  to  think  it  does  not  take 
BO  fast  a  grip  on  the  pulley  as  leather,  yet  there  is 
ample  hold  for  sll  general  purposes.    We  shall  con- 
tinue to  use  it  and  to  give  it  our  best  attention,  so 
as  to  learn  how  to  employ  to  best  advantage  the 
many  excellent  qualities  it  possesses  over  the  ordi- 
Bary  leather  belts. 

NASMYTH,  GASKELL,  &  CO. 
S.  Statham,  Esq.,  Gutta  Percha  Works,  London. 

Manchester,  18th  June,  1847. 
Dear  Sir, — We  beg  to  inform  you  that  vie  have 
now  had  the  patent  Gutta  Percha  Bands  or  Straps 
in  use  for  more  than  six  months.  For  tube  frames 
we  eonsider  them  very  much  superior  to  anything 
we  have  tried  before.  They  also  do  very  well  as 
open  strips  for  mules,  throstles,  looms,  &c. 
We  are,  Sir,  yours  respectfully, 

THOS.  DODGSHON  &  NEPHEWS. 
Mi.  Samuel  Statham,  Gutta  Feich«  Cpmpaoy. 


Wellington  Mills,  Btockpetrt,  4th  September,  1847. 
GentlemeD,— We  hare  moek  pleaanre  in  baaring 
onr  testimony  to  the  valuable  qualltlea  of  the  Gutta 
Percha  for  driving  bands.    We  have  found  it  a 


exceedingly  well  in  most  cases  where  we  have  tiled 
It,  and  we  think  it  has  only  to  be  made  kaowa  to 
ensure  its  very  general  use. 

We  are,  Gentlemen,  yours  obediently, 

HOLE,  LINOARD,  *  CRUTTBNDEN. 

To  the  Gutta  Percha  Company,  City-road,  London. 
Tottington  Hall,  near  Bury,  Lancashire, 
September  3, 1847. 

Dear  air,->Your  letter  of  the  31  st  August  la  ta 
hand,  and  in  answer  respecting  the  use  of  your 
Outta  Percha  Bands,  I  cannot  give  you  a  better 
proof  of  our  approval  of  them  in  preference  to  lea- 
ther straps,  than  having  given  an  order  for  another 
to  your  partner,  yesterday,  to  be  in  readiness  in  case 
of  accident.  They  are  decidedly  preferable  to  the 
old  straps ;  and  we  can  recommend  them  with  the 
greatest  confidence  to  any  person  for  Driving  Straps. 
For  HALL  &  GORTON,  THOMAS  GORTON. 

8.  Statham,  Esq.,  Gutta  Percha  Company. 

Brewery,  16th  September,  1847. 

Gentlemen, — We  have  much  pleasure  in  repeat- 
ing our  testimony  to  the  very-  great  improvement 
elTected  by  the  use  of  Machinery  Bands  made  of 
your  material  instead  of  leather :  the  stoppage  of 
parts  of  our  works,  through  the  failing  ofthe  lea- 
ther straps,  used  tabe  of  daily  ocomrcnce,  causing 
great  inconvenience  and  expense.  With  this  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advantage  of  using 
your  material  is  surprising,  as  regards  economy  and 
saving  of  trouble.  We  confidently  recommend  it 
to  machinists  and  factories  for  general  adoption. 
TRUMAN,  H ANBURY,  BUXTON,  &  CO. 

To  the  Gutta  Percha  Company. 

Patent  Gutta  Percha  Soles  for 
Boots  and  Shoes* 

The  eiq>abilities  of  the  GUTTA  PERCHA  SOLES 
FOR  BOOTS  AND  SHOES  having  been  exten- 
sively and  satisfactorily  tested,  we  can  unhesitat- 
ingly recommend  the  material  prepared  for  the  pur- 
pose, its  merit  having  been  acknowledged  by  all 
who  have  worn  it.  Indeed,  experience  has  proved 
that  Gntta  Percha  Soles  wear  twice  as  long  as  lea- 
ther, with  great  additional  personal  comfort,  and 
they  remain  perfectly  impervious  to  wet  until  qtiite 
worn  through. 

23,  Southampton-row,  1st  Sept.,  1847.  ^ 

Gentlemen.^I  write  to  thank  you  lor  allowing 
me  to  use  the  new  PATENT  GUTTA  PERCHA 
SOLES.  I  felt  annoyed  at  not  being  allowed  to  use 
them  from  the  time  I  hsd  first  worn  them,  namely, 
from  last  October,  but  am  not  sorry  now,  because  I 
can  speak  confidently  of  their  advanuges  over  lea- 
ther soles.  I  made  the  first  uair  last  October,  and 
wore  them  eight  months  before  I  wore  the  soles 
through.  1  liad  them  heeled  six  times,  and  one 
pair  of  extra  fronts  I  put  to  the  same  sol^.  /  only 
kepi  the  one  pair  in  teear  to  te«  how  long  they  would 
last.  I  vrill  never  wear  another  leather  sole  so  long 
as  I  can  get  GUTTA  PERCHA  SOLES,  and  I  walk 
ttom  12  to  20  miles  a  day. 

C.  WRIGHT,  Boot  and  Shoe-maker. 

To  the  Gutta  Percha  Company. 

9,  Gloucester  Row,  Hoxton,5th  July,  1847. 

Sir,— I  bet;  to  thank  you  for  the  boots  with 
GUTTA  PEUCHA  SOLES  which  I  had  from  you 
on  the  first  of  the  year.  I  have  had  them  in  con- 
stant use  for  nearly  five  months,  the  greater  portion 
of  that  time  being  the  most  inclement  period  of  the 

J 'ear;  and  firam  my  occupation  as  a  genera]  post 
etter-carrier,  you  may  be  sue  that  they  have  lud 
moie  tbfU)  a  commQO  fail  ]M,  and  the  Gutta  Per- 
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cha  seetn<  now  as  firm  and  as  llttte  vorn  as  on  the 
first  day.     W.  HUTTON,  G.  P.  O.  Letter  Carrier. 
To  £.  Granville,  Esq.,  Gutta  Percha  Works. 

28,  St.  John-street,  August  35th,  1847. 
Gentlemen,— It  gives  me  great  pleasure  to  ac- 
quaint you  that  the  Gutta  Percha  Soles  1  had  from 
your  Works  have  answered  the  purpose  admirably, 
as  I  can  ftilly  testify,  having  haa  them  in  wear  six 
months,  during  the  winter,  in  Smithfield-market, 
and  have  not  been  subjected  to  the  annoyanoe  of 
wet  feet,  as  is  often  the  case  with  leather  soles,  and, 
in  my  opinion,  they  wear  three  times  as  long. 

H.  I.  TARLING. 
To  the  Secretary  of  the  Gutta  Percha  Company, 
Dear  Sir, 

I  have  worn  the  Gutta  Percha  Soles  for 
nearly  a  year,  with  much  satisraction  and  comfort : 
in  wet  and  cold  weather  they  keep  the  feet  perfectly 
dry  and  warm— are  pleasant  to  wear,  aud  I  have 
found  them  more  durable  than  leather. 
I  am,  Dear  Sir,  yours  faithfully, 

W.  GORTON. 
To  the  Guttapercha  Company. 
N.B.->The  above  Soles,  which  avo  not  worn  out, 
may  be  seen  at  the  Gutta  Percha  Company's  works . 
No.  3,  Union  place,  New-road. 


TO  ARCHITECTS,  BUILDERS,  &c. 
Patent    Copper    Wire    Cord. 

R.  S.  NEW  ALL  &  Co.'s  PATENT  IMPROVED 
COPPER-WIRE  CORD  for  Window  Sash  Lines, 
Hot-houses,  Lightning  Conductors,  Hanging  Pic- 
tures, Clock  Cord,  and  various  other  purposes  for 
which  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  is  fast  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with  the 
above.  Specimens  of  the  Wire  and  Cord  may  be 
seen  at  the  Ofilce  of  the  Patentees,  No.  163,  Fen- 
church-street,  London :  W.  T.  ALLEN,  Agent ;  and 
may  be  had  of  all  respectable  Ironmongers. 


Newcastle  Polsrtechnic 
Exhibition. 

TTNDER  the  Patronage  of  the  Dukes  of  North- 
^  umberland  and  Cumberland,  the  Marquis  of 
Londonderry,  the  Earls  of  Carlisle  and  Durlum, 
the  Bishop  of  Durham,  and  many  of  the  Nobility 
and  leading  Gentry  of  the  Counties  of  Northumber- 
land, Durham,  and  Cumberland. 

An  Exhibition  of  Paintings,  Sculpture,  Works  of 
Art,  Objects  in  Natural  History,  Manufactures, 
Machinery,  Mechanical  Vf  odels,  &c.,  will  be  opened 
in  Newcastle-upon-Tyne  In  the  month  of  April 
next,  and  be  continued  for  about  four  months. 

From  the  interest  manifested  during  the  former 
Exhibition  in  1810,  and  the  Increased  facilities  of 
communication  by  railways  between  Newcastle  and 
all  other  parts  of  the  kingdom,  the  Committee  con- 
fidently recommend  tlie  forthcoming  Exhibition  to 
Artists  and  inventors  as  n  favourable  opportunity 
for  exhibiting  their  productions. 

Notice  of  all  Contributions  are  requested  to  be 
sent  to  the  Secretaries  on  or  before  the  30th  of 
March. 

The  expense  of  carriage  to  and  from  Newcastle 
will  be  paid  by  the  Committee. 

D.  Emblbtok,  M.D.,  Newcastle % 

Hbk.  Brady,  Surgeon,  Gateshead..  I  o^^^..,,^. 
Jos.  Watson,  Solicitor,  Newcastle.,  h  Secretaries. 
Jot.  Blacklock,  Solicitor,  Ditto ) 

NewcaaUe,  Feb.  21,  1848. 


This  day  is  published,  one  vol.  8vo,  cloth,  1?8., 

A  Treatise  on  Conic  Sections  : 

Containing  an  Account  of  the  most  Important 
Modern  Algebraic  and  Geometrio  Methods,  forming 
Parts  I.  and  II.  of  a  Treatise  on  Analytical  Geo- 
metry and  the  Theory  of  Carves.  By  the  Rev; 
GEORGE  SALMON,  FeUow  of  Trinity  College, 
Dublin. 

Dublin :  Hodges  and  Smith,  Orafton-street.  Lon- 
don :  Whittaker  and  Co.,  Ave  Maria-lane. 


NOTICES  TO  CORRBSPONDEyrS, 

"  D**'''Contult  Roberttoa  Buchanan'*  *' Practi- 
cal Euaff't  on  Milft  Work,"  and  Oliver  Epans't 
•«  JToung  JUillmight.'*  Thit  latUr  is  am  American 
publication,  but  may  be  procured  through  some  of  the 
Amfrican  Booktellert  in  London. 

"  A  StHdent:'''Mechanici*  Magazine,  vol.  M  and 
35  pateim, 

••  Trcbon**  declined. 

Communicatiom  received  from  W.  P,  F.—Hiber- 
nieu*—A  Miller— J.  J.—Spuncheel—Mr.  Catrne— 
A  Reader  from  the  Pir»t--Velox. 
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KB*  THOMAS  WOSfORO 


JOKXt'    PATINT  IMPmOVBMBNTt    IN    8TBAM   BMOIMSS   AND  IN. 
MACHINBRT  rOB   PBOFBLIiXNO  TBS8SL8. 


[fateot  eUited  January  14, 1847.    8p«cifloation  enrolled  January  14, 1818.] 


Thb  "improvements"  embraced  by 
this  patent  are  six  in  number :  some  of 
these  give  fair  promise  of  being  highly 
useful ;  others  belong  rather  to  the  cate- 
gory of  barren  speculation  ;  but  all  are 
well  deserving  of  attention  for  the  me- 
ehanical  knowledge  and  ingenuity  which 
they  display. 

1.  The  first  improvement  relates  to 
oseiUating  engines,  particularly  when 
employed  on  board  ship ;  "  the  working 
sear  of  which,*'  says  Mr.  Jones,  "  I  re- 
duce and  simplify ;  whereby  a  plain  and 
simple  action  and  more  ready  means  of 
worJdng  the  engines  are  effected,  the 
expense  of  construction  is  lessened,  and 
friction  is  greatly  reduced."  In  expla- 
nation of  this  branch  of  his  invention, 
Mr.  Jones  observes : 

There  exist  various  modes  of  gearing  to 
work  marine  engines,  whether  connected 
with  fixed  or  oscillating  cylinders.  All  these 
modes  of  gearing  are  so  well  known  that  it 
is  not  requsite  to  describe  their  construc- 
tion or  application,  but  generally  the  work- 
ing gear  of  oscillating  marine  engines  consists 
of  two  starting  levers,  two  eccentrics-eccen- 
tric rods  and  levers,  besides  other  connections. 
AU  this  gearing  is  in  action  when  the  en- 
gines are  at  work,  causing  great  complexity, 
friction,  and  liability  to  disarrangement. 
Mow,  I  propose  to  abandon  most  of  the 
working  gear  above  stated,  and .  instead 
thereof  to  substitnte  my  improvements  here- 
to specified.  The  application  of  my  im- 
provements refers  to  all  oscillating  marine 
or  locomotive  engines.  I  prefer  the  steam 
cylinders  to  oscillate  from  the  base  ;  I  also 
prefer  that  the  slide-boxes  be]  fixed  on  [the 
sides  of  the  cylinders  over  the  inside  gud- 
geons and  bearings  ;  I  do  not  interfere  with 
the  well-known  formation  of  the  steam  cy- 
linder, steam  passages,  and  slide-boxes. 

He  then  proceeds  to  describe  what  his 
improved  arrangement  is : 

In  my  arrangement  of  the  working  gear 
in  oscillating  marine  engines,  I  ruse  a  small 
iron  frame  of  a  suitable  height  on  the  bed- 
plate between  the  two  cylinders  ;  I  place  a 
strong  bar  of  iron  horizontally  on  this 
frame  {which  I  call  the  gear  bar)  with 
substantial  bearings  well  secured  with  strong 
tight  plnmmer-blocks  near  the  extremities 
of  this  bar.  I  then  firmly  fix  horizontidly 
on  both  ends  of  the  bar  strong  guides  or 


sweeps  of  metal,  of  a  length  to  be  ascer- 
tained by  the  length  of  stroke,  and  of  a  carve 
corresponding  with  the  motion  of  the  cy- 
linder. In  the  metal  guides  or  sweeps  I 
place  securely  the  friction  rollers,  or  metal 
slides,  or  blocks,  attached  to  the  head  of  the 
slide-rods,  by  which  the  slide-valves  are  to 
be  worked.  Having  thus  connected  the 
**  gear  bar"  guides,  or  sweeps  and  slides,  I 
•then  attach  a  lever  (which  I  call  the  work- 
INO  lxtxr)  to  the  middle  of  the  "  gear 
bar"  horizontally,  and  at  right  angles  with 
the  "  gear  bar,"  and  of  any  desirable  length 
to  acquire  power  over  the  slides.  As 
the  working  lever,  gear  bar^  guides  or 
sweeps,  and  slide  rods,  are  ail  firmly  con- 
nected and  fixed  together,  the  slide  rods 
only  having  a  to  and  fro  motion  in  the 
guides  or  sweeps,  and  corresponding  with 
the  oscillation  of  the  cylinders,  it  will  be 
readily  understood  that  when  the  working 
lever  is  elevated  the  guides  or  sweeps  assume 
an  oblique  direction,  consequently  the  valves 
are  immediately  moved,  and  the  engines 
work  upon  the  forward  motion.  When  the 
working  lever  and  sweeps  or  gnides  are 
again  placed  horizontally,  then  the  steam 
ports  are  closed  against  the  steam,  and  the 
engines  stop.  Again;  when  the  woridng 
lever  is  lowered,  the  guides  or  sweeps  take 
an  opposite  oblique  directbn,  the  valves 
open  the  steam  ports,  and  the  reverse  mo- 
tion is  obtained;  and  when  the  lever  is 
lowered  or  raised  between  any  intermediate 
points,  the  "  ease"  motion  wfll  be  effected : 
thus  the  working  lever  having  a  perfect 
and  immediate  command  over  the  valves, 
the  "  forward,"  "  reverse,"  «'  ease,"  and 
**  stop  "  motions  are  under  the  complete 
and  instantaneous  control  of  the  engineer. 
The  correct  adjustment  of  the  valves  is  faci- 
litated, regulated,  and  most  truly  ensured 
by  this  arrangement.  When  the  engines  are 
at  work,  there  is  no  part  of  the  gearing  in 
motion  e]^cept  the  slides  and  rods  to  open 
and  close  the  ports.  Should  I  deem  it 
requisite  to  work  one  engine  independent  of 
the  other,  I  can  divide  the  gear  bar  in 
the  centre  and  connect  it  with  a  coupling 
box,  secured  by  one  or  more  keys,  or  by 
any  other  well-known  means  ;  at  the  same 
time  making  the  working  lever  a  doable 
lever,  to  form  two  separate  levers  of  one  at 
pleasure.  By  this  arrangement  it  will  be 
understood  that  either  engine  can  be  worked 
separately.  The  gearing,  as  described,  may 
be  applied  to  high-pressure  or  condensing 
engines,  but  when  a  condenser  is  pUocd  be- 
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tween  the  two  cylinden,  a  bracket  maj 
be  fixed  on  each  tide  of  the  condenier  to 
reoeire  the  gear  bar  and  working  gear,  as 
already  aet  forth,  ina tead  of  the  frame  raiaed 
upon  the  bed.plate  as  before  stated.  The 
gnides  or  sweeps,  as  described,  may  also  be 
applied  to  work  the  TalTes  of  locomotiTes 
with  osdUating  cylinders.  As  the  engines 
aie^  readily  worked  with  one  IcTcr,  as  de- 
tcribed,  a  connection  may  be  made  thereto, 
txtending  upwards  to  the  deck,  and  by  a 
wheel-lerer,  or  other  means,  the  engines 
nay  be  easily  worked  on  deck,  and  with  per- 
fect safety. 

Fig.  1,  of  the  aecompanyiiig  engraTings 
is  a  longitudioal  section  of  an  oscillating 
engine  of  the  preceding  description  fitted 
to  a  steam-b(wt,  uken  on  the  line  A,  B, 
of  Ag,  2,  which  is  a  transyerse  section  of 
the  same ;  and  Ag.  8,  is  a  plan  of  the 
machinery:    a,  Is  the  shaft;    b,   the 
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working  lever,  and  c,  index  to  the 
same ;  d^  the  gear  bar;  e  s,  the  pluin- 
mer  blocks  and  gearings  to  the  gear  bar ; 
/  /,  the  guides  or  sweeps  to  work  the 
slide  valves ;  ^  ^,  the  slide  rods  ;  and  t, 
the  upright  framing,  raised  on  the  bed* 
plate  to  receive  the  gear  bar.  A  separate 
view  of  part  of  the  working  gear  is  given 
in  fig.  i. 

II.  Mr.  Jones's  next  improvement 
consists  of  a  pecoliar-  arrangement  for 
working  the  valves  which  open  and  close 
the  ports,  whereby  he  gives  **  a  lead  to 
the  eduction  port,  so  as  to  destroy 
quickly  the  elasticity  of  the  steam  by 
opening  an  early  freedom  for  the  waste 
steam  to  escape  through  the  exhaust 
passage."  It  is  represented  in  fig.  5  (a 
naif  view)  and  thus  explained : 


Vig,7. 


Fig.  6. 


1  do  not  interfere  with  the  usual  and 
general  oonstmction  of  the  slide-boxes, 
valves,  and  steam  ports ;  however,  I  prefer 
long  steam  ports,  to  admit  the  steam  sad- 
danly,  and  to  limit  the  action  of  the  valve. 
To  obtain  my  object  to  give  an  early  "  lead" 
to  the  edaction  port,  I  so  make  the  concavity 
In  the  valve  that  wiien  the  piston  is  at  either 
extremity  of  the  cylinder,  the  main  crank 
being  then  vertical,  and  when  the  engines 
are  qoiesoent,  the  steam  ports  are  closed 
against  the  inlet  of  steam ;  bat  I  make 


both  ports  open  on  the  eduction  sides  about 
fiye-sixteenths  of  an  inch,  more  or  less,  into 
the  cavity  of  the  valve  (as  at  e),  and  conse- 
quently leading  into  the  main  exhaust  pas- 
sage (6).  On  both  the  steam  sides  of  the 
valves  I  would  have  an  overlap  of  three- 
eighths  of  an  inch  (as  at  (Q,  or  a  little  less,  if 
preferred.  Now  it  will  be  distinctly  under- 
stood tliat  when  the  valves  are  acted  upon 
by  raising  or  lowering  the  working  lever,  the 
eduction  port  will  continue  to  open  Into  the 
exhaust  passage,  having  ahready  a  lead  of 
l2 
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five-fliiteeatUB  of  an  inch  before  the  piston 
has  arrived  at  tlie  end  of  the  cylinder  (or 
before  the  main  shaft  becomes  vertical)  ;  and 
when  the  iieam  port  begias  to  open  (which 
will  be  immediately  after  the'  main  shaft- 
crank  is  vertical),  the  eduction  passage  will 
already  have  been  closed  against  the  steam 
port.  When  the  main  shaft-crank  is  qoite 
horizontal,  of  course  both  ports  are  fully 
open — one  a««  the  iudi.^fion  cr  steam  port, 
the  other  as  the  eduction  port  leading  to  the 
exhaust  passage ;  but  wheo  the  main  shaft- 
crank  approaches  a  vertical  position,  the 
valves  alternate  in  their  duty,  and  the  new 
eduction  port  begins  to  open,  to  allow  the 
escape  of  the  waste  steam ;  so  that  when  the 


main  shaft  crank  pasf es  its  vertical  positioni 
the  steam,  through  the  alternate  or  new  steam 
port,  must  act  with  full  force  upon  the  pis- 
ton. I  am  firmly  convinced  that  the  mode 
of  regulating  the  valves  thus  described  can. 
not  be  productive  of  evil  when  the  maia 
shaft-crank  is  vertical,  or  when  the  engioea 
are  stopped,  in  consequence  of  both  steam 
ports  being  about  five-&izteenths  of  an  inch 
open  to  ibe  exhaust  passage,  because  they 
aie  at  that  instant  both  closed  agaioat  the 
inlet  of  steam.  The  early  **  lead''  for  the 
waste  steam,  in  conjunction  with  the  great 
simplicity  of  the  gearing  and  the  immense 
reduction  of  friction,  must  be  productive  of 
the  most  beneficial  results. 


III.  The  third  improvement  specified 
consists  in  substituting  hollow  main  shafts 
for  solid  ones.  Mr.  Jones,  however,  only 
proposes  to  do  so  **  when  desirable," 
with  which  qualification  we  may  leave 
this  part  of  the  specification  and  pass 
on  to 

IV.  An  impVoved  paddle-wheel,  the 
advantages  of  which  are  thus  set  forth : 

It  is  more  or  less  admitted  that  the  com- 
mon paddle-wheel  is  destructive  of  power. 
The  concussions  of  the  floats  on  entering 
the  water  vibrate  and  shake  the  vessel 
throughout,  and  the  floats,  by  their  lift  of 
water  on  leaving  it,  destroy  power,  and  act 
as  repellents.  The  object  of  my  impro? e- 
ments  for  propelling  is  to  reduce  those  evils, 
by  adopting  the  following  mode  of  construct- 
ing the  wheel  and  adjusting  the  floats  : — I 
divide  the  width  of  the  wheel  into  three  or 
more  parts,  but  I  prefer  a  division  into  four 
parts ;  and  the  more  clearly  to  describe  my 
plans,  I  call  a  section  of  my  whe€[,  one  cen- 
tre,  with  arms  and  circles^  or  ringt  uniiedf 
which  may  be  combined,  or  made  in  any 
usual  well-known  and  appropriate  manner, 
and  of  lighter  substance  than  in  the  ordinary 
wheel ;  the  arms  to  receive  the  floats  may  be 
placed  apart  at  any  approved  distance,  but 
i  prefer  the  distance  of  the  floats  to  be  ft^o 
feet  fix  incAei  .•  and  in  order  to  specify  my 
improvements  more  clearly,  I  will  suppose 
the  dimensions  of  a  wheel  to  be  constructed 


to  be  twenty  feet  in  diameter,  and  eight  feet 
six  inches  in  width,  and  the  floats  two  feet 
six  inches  apart.  I  form  five  aeotions,  each 
furnished  with  twenty-four  arms  or  staya,  to 
receive  the  floats.  I  place  and  fix  the  aae- 
tiotts  on  the  shaft,  so  that  all  the  outward 
rings  of  the  sections  shall  be  two  feet  apart 
upon  the  three  centre  sections,  extending 
from  the  inner  ring  to  the  outward  ring ;  I 
place  stays  of  iron  seven  and  a  half  inches 
distant-from  each  arm;  the  stays  and  the 
arms  are  to  receive  the  floats  in  the  manner 
afterwards  described.  Instead  of  paddle* 
wheel  floats  eight  feet  six  inches  in  width, 
or  divided  into  two  parts  across  the  width 
of  the  wheel  (which  has  already  been  adopted, 
but  without  much  or  any  good  result),  I 
prepare  a  number  of  floats  two  feet  six  inches 
in  width,' or  thereabouts,  and  of  any  deaira- 
hie  depth  of  wood  or  iron,  or  of  light  cor- 
rugated iron,  with  or  without  stays  at  the 
back,  in  form  either  flat,  concave,  or  convex ; 
but  I  prefer  corrugated  iron  to  a  flat  aur* 
face  for  the  paddle  floats.  I  place  on  the 
first  and  second  sections  one  of  the  floats  of 
the  dimensions  already  given ;  on  the  second 
and  third  sections  1  place  another  float,  seven 
and  a  half  inches  distant  from  the  first  float : 
I  then  place  a  third  float  on  the  third  and 
fourth  sections,  also  seven  and  a  half  inohes 
distant  from  the  second  float ;  I  lastly  place 
a  fourth  float  on  the  fourth  and  fifth  seetions, 
also  aeven  and  a  half  inches  distant  from 
the  third  float    The  floats  betog  thas  placed 
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ill  like  manner,  and  at  equal  distancea 
thr6iigh<rat  the  drcumferenee  of  the  wheel, 
it  will  be  obienred  that  there  will  be  an  over- 
lap of  the  floats  of  four  inchea,  or  leaa ;  and 
when  the  wheel  ia  in  full  motion,  with  the 
floata  arranged,  aa  deaeribed,  I  beliere  that  the 
accumulated  |m>pellingpower  will  be  greater, 
than  if  the  floeta  were  of  the  entire  width  of 
the  wheel,  aa  the  aame  column  of  water  will 
be  acting  at  right  anglea  on  the  smalt  floats, 
and  the  eff'ect  of  the  lap  of  the  floaU  aeren 
and  a  half  inches  apart  will  also  gi?e  in* 
creased  power  i  and  aa  the  repellant  objec- 
tiona  are  ao  much  diminished,  it  muat  be 
admitted  that  the  floata,  snceessiTely  entering 
the  water,  aeven  and  a  hal^  inchea  apart, 
with  a  lap  of  fonr  incheSf  or  less,  throughout 
the  circumfiBrence  of  the  wheel,  there  can 
acareely  be  any  perceptible  concussion  of 
the  floata  on  coming  in  contact  with  the 
water;  the  propelling  power  relatire  to  the 
enginea  will  be  perfectly  uniform  and  equable 
in  the  entire  revolution  of  the  wheel,  and  the 
great  lift  of  back  water  will  be  reduced  to  a 
fraction.  Therefore  I  consider  that  theae 
improTcments  are  oonclnsifc  proo/b  of  the 
advantagea  act  forth.  Also  I  beliere  that  a 
narrow  wheel,  with  the  modificationa  atoted, 
will  be  a  more  eiTectiTe  propeller  than  a 
wheel  one-ilfth  wider  with  undivided  floats, 
or  floaU  divided  into  two  parta.  Narrow 
floaU  are  more  readily  reefed,  removed,  or 
replaced  than  wide  floata.  They  may  be 
made  to  ez6end  one  foot  or  more  beyond  the 
periphery  of  the  wheel,  and  to  recede  one 
foot  or  more  within  it,  thus  reefing  the  wheel 
two  feet  or  more.  The  mechanical  oonatmc- 
tion  of  the  wheel  deaeribed  will  be  atronger 
than  the  paddle-wheel  in  ordinary  uae,  and 
need  not  be  heavier. 

Fig.  6,  ia  a  side  elevation ;  and  flg.  7, 
a  Tertioal  aection  of  a  wheel,  on  Mr. 
Jones'  plan ;  fig.  8,  is  an  outside  view, 
and  fig.  9,  an  inner  view  of  a  segment  of 
the  wheels,  with  the  additional  stays. 

Y.  Mr.  Jones  proposes  farther  to  make 
the  eentre  of  the  paddle*wheel  of  a 
lam  water-tight  hollow  cylinder,  or 
polyson*  ^th  a  tube  in  the  centre  to  be 
passed  over  the  main  shaft. 

VI.  And,  lastly,  he  makes  his  floats  of 
corrugated  iron,  to  the  employment  of 
which  for  this  purpose  he  lays  exclusive 
claim. 


cumious  otrsToic  in  Hungary,  illustaa* 

TITB   OF    OaaTAlN    BmCTS-OF    HEAT, 
BTO. 

Shr»— In  reading  ^'Kohl's  Travels  in 
Austria/*  &c.,  lately,  I  met  with  the  foU 
lowing,  (pp.  343,  344.)  "The  herdsmen 


of  the  Pustc  (or  deserts  in  Hungary) 
practically  carry  out  many  scientific  prin- 
ciples which  with  us  are  never  used  in 
common  life.  For  instance,  when  they 
wish  to  keep  anything  cool  they  do  so 
by  the  aid  of  fire,  and  in  the  following 
manner. — They  dig  a  hole  in  the  ground, 
into  which  they  put  the  milk  or  what- 
ever else  they  wish  to  cool ;  they  leave  a 
long  narrow  opening  at  the  top,  over 
which  thev  light  a  fire ;  this  fire  draws 
away  all  the  heat  from  the  hole  beneath 
and  leavea  it  quite  cold:  they  then 
quickly  cover  up  the  whole,  and  in  this 
manner  preserve  their  food  fresh  and 
cool." 

There  are  so  many  circumstances  on 
which  this  effect,  namely,  the  preserva- 
tion of  the  food  "fresh  and  cool,"  may 
be  dependent,  that  it  would  be  almost 
impossible,  without  a  great  deal  more  in- 
formation on  the  subject,  to  point  out  the 
real  cause  or  causes. 

We  have  something  of  the  same  kind, 
in  so  far  as  "  Heat  vertus  Heat  '*  is  con- 
cerned, in  the  well-known  fact  of  the 
sun's  rays  "putting  the  fire  out,"  or  at 
anjr  rate  producing  a  very  deadening 
effect.  Philosophers  at  one;  time  affected 
to  disbelieve  this  phenomenon — ^but  it 
requires  only  half  an  hour's  observation 
to  convince  the  most  incredulous.  A 
similar  deadening  effect  is  produced  by 
burning  a  large  quantity  of  paper  or 
other  materials  on  the  top  of  a  fire.  There 
is  also  another  very  common  custom 
(which  I  cannot  say  I  have  ever  seen 
tried)  of  applying  heat  to  a  scald  or  bum 
**  to  draw  out  the  heat,"  as  the  common 
phrase  is. 

It  is  a  pity  M.  Kohl  has  not  informed 
us  how  long  the  food  will  keep  fresh,  or 
whether  the  fire  is  required  to  be  re- 
newed, &c.,  kc.  A.  H. 


THE  "  Haw  ANALOGY  BBTWSaN  HBAT  AND 
BLBOmiOITT. 

Sir, — The  eaplanation  offered  by  your 
correspondent  of  the  fact  which  I  men- 
tioqed  under  the  title  of  "  A  New  Ana- 
logy betw^n  Heat  and  Electricity,"  is 
plausible,  and  such  as  no  doubt  has 
occurred  to  most  of  those  who  have 
observed  the  facts  and  attempted  to  ac- 
count for  them.  But  I  have  great  doubts 
as  to  its  correctness,  for  the  following 
.i«ason  : — If  any  such  appreciable  time 
is  taken  up  iiLtraosmittnig  the  heat  from 
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the  glass  to  the  mercoiy,  a  fracture  of 
the  glass  would  be  the  consequence.  Such 
a  process  as  the  sensible  contraction  of 
the  whole  glass  bulb  must,  I  should 
think,  take  a  longer  time  than  the  trans- 
mission of  the  heat  from  the  glass  to  the 
mercury.  In  the  absence  of  all  positive 
evidence  one  way  or  the  other,  however, 
of  course  it  must  remain  a  matter  of 
mere  opinion  as  to  which  is  the  real 
explanation.  Something  would  be  done 
towards  arriving  at  the  truth,  by  having 
the  bulb  made  of  some  other  substance 
than  glass,  and  observing  the  effect  If 
it  takes  any  sensible  time  for  the  heat  to 
be  transmitted  from  the  exterior  to  the 
interior  of  the  glass — and  if  the  contrac- 
tion (or  expansion)  is  coincident  wiUi 


this  process— -then  the  different  layers  or 
strata  of  the  glass  must  be  unequally 
contracted  (or  expanded),  and  Kfiracture 
is  the  necessary  consequence.  The  only 
ground  on  which  the  explanation  pro- 
posed by  your  correspondents  is  admis- 
sible is,  that  the  transmission  of  heat 
from  the  exterior  to  the  interior  of  ^e 
glass  is  instantaneous;  but  is  suddenly 
checked  at  the  surface  of  separation  of 
the  glass  and  mercury,  thereby  giving 
time  for  the  contraction  (or  expansion! 
of  the  glass  before  the  mercury  is  acied 
Upon.  Upon  the  whole,  therefore,  1 
consider  the  cause  to  which  I  iattributea 
it  by  much  the  more  probable  one. 

A.  H* 


SOLUTTOMS  OF  THB  0A8S  iN  VSirSlTAAnOK. 


Taa  Cask  {imte  p.  60.) 
<<Giveth  a  cironlar  shaped  vessel;  tile 
top  diameter  b^g  225  inches,  and  the 
bottom  diameter  150  inches,  and  the 
inside  perpendicular  height  275  inches. 
Required  two  vessds  similarly  shaped, 
the  one  to  bold  exactly  an  imperial  pint, 
and  the  other  an  imperial  half  pint, 
both  having  their  diameters  and  heights  in 
the  same  proportion  as  the  vessel  given. 
The  answer  to  be  In  inches,  with  proof." 

SOLTTTIOirS. 

I.   By  O. 

ABCD,  is  a  vessel  in  the  form  of  a  fros- 
tom  of  a  cone,  of  which  DC,  the  gretitiK 
diameter,  »a,  AB,  the  less  diameter,  ^b, 
and  £F,  the  depth,  ^d.  It  is  required  to 
determine  9,  Uie  solid  contents,  in  terms 
of  a,  b,  and  d. 

Complete  the  cone  by  producing  CB  and 
DA  till  they  meet  in  6,  and  draw  BH  paral- 
lel to  EP.  We  have  now  two  simitar  cones, 
GDC  and  GAB,  the  difference  between 
whose  solid  contents  will  evidently  be  the 
contents  of  the  frustum,  ABCD,  that  is,  the 
'f«qii!i«d  value  of  t. 

A  cone  being  one-thfird  of  a  cylinder, 
having  the  same  bale  and  ^titude,  tiie  oon- 

CH  :  HB  t  i 

or,  *(«-»):      d:: 

Heacethe  solidity  of  the  Urger  cone  is 


tents  of  the  larger  cone  will  be  equal  to  the 
prodnct  of  the  area  of  the  base  of  whic& 
DC  is  a  diameter,  by  ^GF.    Now  the  area 


of  the  base  is,   DC^  x^fr»i^>^,  where 
x a3'14159. ...  s  and  we  find  GF  ttom.  ihe 
similar  triangles,  GFC,  BHC,  thus : 
CF:FG; 

^''IT^b' 


-    -       ^  ad         a*dfr 
i  fl»w  X  i^— r— 1^ — r. 

Also,  sfanihiir  soHd  figures  being  to  one  another  as  the  cubes  of  their  homologous  Aides, 
a*  :  3«  J I  inzi « A;jr5-**  K^Wity  Of  the  ttrt  oone. 
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Hence 

a^dv        h»dir        (tf«-i»)<fir        ^  ^      ,     ,  .. 

A-sz:j-iV;^-A^^-;r::ir — TV(a» +«*+ ^"M^-*, 

the  loliditj  required. 

From  this  ezpreeeion,  when  any  three  of  the  quantities  a,  b,  d,  «,  are  giretty  the  Iburlk 
may  be  readily  determined.  It  is  also  applicable  in  other  drcamstanoes ,  one  example 
being  your  correspondent's  **  case." 

Here  9  is  given,  and  the  ratio  of  a,  b,  and  df  as  the  nnmben,  tay,  tm,  n,  p.  Let,  therefort, 
a^wuff  btmnmf  and  d^px.    We  haTe  then 

or        «•  (i«»  +  mm-»«)pir-12j; 
ir  a  •  V12  « + (m>  4- iMi  •!•  »*}  j7ir  ; 


whence, 
or,  in  logarithms, 

log.  ar 


'*  Dog*  i2  9  -log.  (m>  +  fim  •(•  is")/?^]. 


l%e  givta  ratios  are, 
or  in  lower  terms, 
corresponding  to 
Making  then  m»-9,  iie6,  and  4a  11,  the 
foregoing  expression  becomes, 

log.  x^\  [log.  12*-log.  1881  ir]  ; 
which,  when  faone  pint  e  94 '65925  cubic 
inches,  is  farther  reduced  to 
log.  j:»f  (log.  415-9110-log.  1881  tt). 
The  Talnation  of  this  expression  is  easy, 
and  need  not  be  set  down.    It  gives  for  x 
the  Talue  '4128769.    Whence 

«a  9x»3-715892  inches. 
5-  6X-2-477261       „ 
d-ll;p-4-541646       „ 


•^2  !  "a/I 


225,         150        275, 

9,  6,  11, 

fl,         4,  dr. 

and  these  are  the  dimensions  of  the  vessel 
when  its  contents  are  to  be  one  pint. 

We  can  now  easily  find  the  dimensions  of 
any  simiiar  vessel,  whoso  contents  are  to 
those  of  the  vessel  whose  dimensions  have 
jost  been  determined  in  a  given  ratio,  the 
corresponding  dimensions  lieing  to  each 
other  *as  the  cube  roots  of  the  capacities* 
Thus,  to  find  the  dimensions  of  a '  vessel 
similar  to  the  above,  and  of  half  its  eapa« 
city,  that  is,  to  contain  half  a  pint,  wo 
have, 

3-715892  :  3-715892 x—=r 
••2 

b.  Another  vessel,  of  nniform  thicknesa 
throughout,  ezaotly  fits  hito  the  first*  tho 
tops  of  the  two  being  upon  a  level  with 
each  other.  It  is  required  to  determhie  the 
thickness  of  the  second  vessel,  when  itn 
oapadty  is  to  the  capacity  of  the  first  in  • 
given  ratio,  as  1  to  r. 

I  beg  to  propose  this  problem  for  the 
oonsldention  of  your  readers. 

G. 
Bakar-sfatMt,  Lloyd'«qiiare, 
Feb.  8,  1848. 

II.— By  Mr.  C  C.  Whitrion. 
Your  correspondent,  "J — ^n  M — s,"  c^ 
Bftttersea,  in  your  Number  of  15th  instant, 
must  mean  a  frustum  of  1 


the 


this  gives  the  larger  diameter,  and 
otiier  cBmensions  are  found  in  the  same  way 
from  those  given  above,  by  multiplying  these 
by  the  constant  factor  1  -«-  « >/  2  .     The 
value  of  this  factor  is  readily  found  by  loga- 
rithms to  be  *  7937005  ;  and  this  gives  for 
the  dimensions  of  a  vessel  similar  to  the 
above,  and  whose  capacity  is  lialf  a  pint, 
a- 2-949305  inches. 
i»  1-966204      „ 
^=3-604707      „ 
An  interesting  problem  that  may  be  solved 
by  the  aid  of  the  preceding  investigation  is : 
— ^The  top  and  bottom  diameters  and  the 
depth  of  a  oonical  vessel  are  given,  equal  to 

e,  bf  df  respectively,  a  being  greater  than     must  mean  a  firuttum  of  a  cone. 
.-.  ito  contente-275  (225>  +  225  x  150  + 150«)  ^  v 
-275  X  106875  X -26180  cubic  inches. 
Theft;  if  X  be  the  depth  of  a  similar  vessel  containing  a  pint,  -34*65925  cubic  Inches, 
275  X  106875  x  -26180  t  34-65925  :  :  275*  t  je* 
^.    ^_275«x  34-65925. 
106875  X -26180' 
whence,  ;r— 4*5416  » the  depth  required. 

tn  the  tame  way  the  diameter  of  the  lower  end -2-4773,  and  of  tiie  upper  end -3*7159* 
The  contents  are     4*5416  C3*7159>+ 3*7159  x  3-4773 -f  2*4773*)  -26180 
-34*659  oublo  lncfaet-1  pint,  as  xequlied. 
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Actio ;  if  '  be  the  diameter  of  the  bottom  of  the  smaller  resiel, 
«»  :  2-4773"  : :  1  :  2 
...  ^,.2'-l773»  ^^^1.9562. 
2 

la  like  manner,  the  bdght»3'6047y  and  the  diameter  of  upper  end  •2*9493. 
Brifhtoii,  Jan.  18, 1848. 
.  lU.-By  Mr.  T.Wood. 


Atsraming  the  form  of  the  yeiael  to  be  a 
frwtnm  of  a  cone,  and  caneelling  each  of 
the  dimeniiona  by  25 »  we  haTo— depth  11 
faiehea,  top  diameter  9,  bottom  6. 


^l^^±^±15!)=14.208pinU, 
264-776  * 

the  contenta  of  a  Teasel  whose  dimensioBa 
are  11,  9«  and  6  inches. 


pti. 
Then  14*208 


In. 
11» 


pt. 
:  1 


lofpt 


;.  veaael. 


By  the  slide  rule : 


93*679,  whose  cabe  root— 4*541  depth 

•^-3*716  top  diam. 
^         VV*'2*477  bottom  do. 
Dtfiding  each  by  ''v^  2  we  haye  3*6042  depth 

2*9489  top  diam.    ^  of  i  pt.  vetseL 
1*9659  bottom  i^ 

Over  16*27  set  11  the  depth  ;  orer  6  u  1*498 

9  is  3-36 
15  is  9*35 


m.    Vc 

do.  J 


14*208  pints. 


Under  14*208  pints  on  E  set  11  inches ;  under  1  is  4*58 ;  and  under  *5  is  3*61 

9 3-71     2*95 

6    2-47     1-96 

T.  Wood. 
London,  Jan.  IT,  1848. 

Note  hjf  the  Editor. 


Of  the  three  solutions  abore  giren,  we 
prefer  the  first,  because  in  it  alone  has  due 
attention  been  paid  to  the  fuarita  of  the 
problem,  which  are  both  solution  and  de- 
monstration. Mr*  Wharton's  solution  is, 
otherwise,  very  neat  and  Tery  complete.  He 
employs,  it  will  be  noticed,  the  same  tbco- 
vsm  as  dednced  by  **  O."  for  the  contents  of 
thefinstnm.  Mr.  Wood's  first  solution  is,  to 
tts,  less  satisfeotory,  Inasmuch  as,  although 
his  Talues  differ  but  little  from  those  of 
•'  6.*'  and  Mr.  Wharton,  the  formula  he 
makea  use  of  is  by  no  means  obnous.  Had 
his  solution  been  the  only  one  recdved,  we 
could  BOt»  solely  from  this  cause,  have  giTcn 
it  to  our  readers  without  rerification.    Hia 


Second  solution  by  the  slide  rule  is  very 
satisfactory. 

The  preceding  remarks  will  show  what  are 
our  ideas  with  regard  to  modes  of  solution. 
A  mere  array  of  figures,  however  correct 
the  result  brought  out  at  the  close,  is  of 
comparatiyely  little  use.  To  be  really  bene* 
ftdal,  the  reasons  of  the  operations  ought 
to  be  assigned. 

We  ha?e  also  receired  a  solution  of  the 
question  from  *'  Oseg;"  but>  in  consecpience 
of  his  omitting  the  factor  i,  his  Talues 
would  all  require  to  be  multiplied  by  the 
cube  root  of  4.  Another  solution  by  "  J." 
(Tottenham),  is  wholly  erroneous. 


MATHIMATICAL  PIftlODICALt. 


(Continnod  from  page  155.) 

Y.^The  Gentkmam*  Mathmaiical 
Companion.     .  . 
Art.  XL  On  the  Communication  of 
Motion  by  Impact  and  GruTity.    By  Dr. 
Milner :  Phil.  Trans. 

XII.  ObsenratioDa  on  the  Limita  of 
Algebraical  Eaoationa,  with  a  ffei^eral  de* 
monatration  of  I>ewartet'8  mle  for  find- 


ing the  number  of  AffirroatiTe  and  Neff« 
atiTe  Roots.  Ry.  Dr.  Milner:  Phtl. 
Trans. 

XIII.  An  Investigation  of  the  Prin- 
ciples of  Progresaive  and  Rotatory  Mo* 
tion.  By  the  Rev.  S.  Yinoe:  Phil. 
Trans. 

XIV.  A  new  Method  of  finding  the 
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equal  roou  of  an  Equation  by  Division. 
Bj  the  Rev.  John  HeUins :  PhiL  Trans. 
.  XV.  On  the  Precession  of  the  Equi- 
noxes. By  Dr.  Matthew  Young :  Trans, 
Tnsh  Acad. 

XVI.  On  the  Velocity  with  which 
Fluids  issue  from  Apertures  in  the  Ves- 
sels which  contain  them.  By  Dr.  Mat- 
thew Young :   Trans,  Irish  Acad, 

XVII.  A  Synthetical  Demonstration 
of  the  Rule  for  the  Quadrature  of  Simple 
Curves,  in  the  "  Analysis  per  Equa- 
tiones  lerminorum  numero  it^finitas,*' 
By  Dr.  Matthew  Young.  Trans.  Irish. 
Acad, 

XVIII.  An  Explanation  of  Fluxions, 
in  a  short  essay  on  the  theory.  From  a 
Tract  published  in  1741. 

%*  This  paper  is  alluded  to  by  Simp- 
son, in  the  prefoce  to  his  '*  Treatise  on 
Fluxions;"  and  the  principles  and  me- 
thods e^mtained  in  it  appear  to  have  been 
used  by  Dr.  Connell  in  his  late  work  on 
the  "Differential  Calculus." 

XIX.  The  Resolution  of  some  Grene- 
ral  Problems  in  Mechanics  and  Physical 
Astronomy ;  viz. : 

Prob.  ].  Suppose  a  system  of  bodies, 
A,  B,  C  (connected  together),  to  revolve 
about  a  centre  or  axis  (P),  with  a  given 
angular  velocity ;  it  is  proposed  to  find 
the  momentum  (k)  which,  acting  at  a 
given  disUnce,  QP,  from  the  centre, 
shall  be  just  sufficient  to  stop,  or  take 
away  the  whole  motion  of  the  system. 

Prob.  2.  Suppose  that  a  plane,  ABC, 
moving  with  a  velocity  and  direction  re- 
presented by  6B,  is  acted  on  byamedmm, 
or  fluid,  whose  particles  move  with  a 
velocity  represented  by  DB,  and  in  di- 
rections parallel  thereto;  to  determine 
the  effect  of  the  fluid  on  the  plane,  in 
the  direction  of  its  motion,  BH,  and  also 
what  ^the  angle  of  inclination,  ABD, 
most  be,  that  the  effect  may  be  the 
greatest  possible. 

Prob.  3.  Suppose  that  a  thread,  ACn  CA, 
having  two  equal  weights  A,  A  sus- 
pended at  the  ends  thereof,  is  hung  over 
two  tacks,  C,  C,  in  the  same  horizontal 
line;  and  that  to  the  middle  point  of  the 
thread  (n)  equalljr  disUnt  from  the  tacks, 
another  given  weight,  B,  is  fixed,  which 
is  permitted  to  descend  by  its  own  gra- 
vity, so  as  to  cause  the  other  two  weights,  ' 
at  the  same  time,  to  ascend ;  it  is  pro- 
posed to  find  the  law  of  the  velocity  by 
which  the  said  weights  ascend  and  de- 
scend; abstracting  from  the  resistance 


of  the  air,  the  weight  of  the  thread,  Und 
the  friction  on  the  tacks.  By  Thomas 
Simpson,  Esq.,  F.R.S. :  Mise.  Trads. 

XX.  Observations  on  the  Theory  of 
Walls,  wherein  some  particulars  are  in- 
vestigated which  have  not  been  considered 
by  writers  on  Fortification.  By  Lieut. 
William  Lambton. 

XXI.  Hints  relatingto  the  Use  which 
mav  be  made  of  the  Tables  of  Natural 
and  Logarithmic  Sines,  Tansents,  &e., 
in  the  numerical  resolution  of  Adfected 
Equations.  By  WilUam  Walss,  F.R.S., 
Era.:  Phil,  Trasis. 

XXII.  Some  properties  of  Geometri- 
cal Series  explained  in  the  solution  of  a 
Problem,  whicli  hath  been  thought  in- 
determinate';— vis.,  "  Given  the  sum  (a), 
and  the  sum  of  the  squares  (6),  of  any 
geometrical  serlei:  to  determine  the 
series."  By  John  Rotheram,  MJ). : 
Manch,  Afsm, 

XXIII.  A  Specimen  of  a  New  Method 
of  comparing  curvilineal  Areas;  by 
which  many  such  areas  may  be  compared 
as  have  not  yet  appeared  to  be  compa- 
rable by  any  other  method.  By  John 
Landen,  Esq.,  F.R.S.:  PhiL  Trans. 

XXIV.  Some  new  Theorems  for  com- 
puting the  Areas  of  certain  Curve  Lines. 
By  John  Landen,  Esq.,  F.R.S. :  Phii 
Trans. 

XXV.  A  Method  of  finding  by  the 
help  of  the  Binomial  Theorem,  a  New 
Value  of  the  very  slowly-converging  in- 
finite series : 

jj  ^  ^  jpS 

when  X  is  very  nearly  equal  to  unity. 
By  Francis  Maseres,  Esq.,  F.R,S.:  Phti. 
Trans. 

XXVL  A  new  and  verv  useAil  Leaima» 
necessary  in  constructing  Geometrical 
Questions,  relating  to  the  Maxima  and 
Minima. 

Proposition. — ^Let  ABC  be  any  tri- 
angle ;  the  difference  of  any  two  sides 
AC,  AB  is  less  than  the  third  side,  BC. 
By  Reuben  Burrow,  Esq. :  Bur.  Diary. 

*•*  By  means  of  the  above,  the  au- 
thor gives  a  neat  solution  to  the  problem : 
"  Let  DS  be  a  given  line,  A  and  B,  two 
given  points;  it  is  required  to  find  a 
point  P  in  the  lineDS,  so  that  AP-PB 
shall  be  the  greatest"  For  (he  case 
when  the  sum  of  the  lines  is  a  nsiniinufni^ 
see  Simpson's  Geom.Max^etMin.prop. 
L ;  or  PottBs  Euclid,  p.  293.     Both 
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cases  are  also  elegantly  solved  by  Leslie, 
in  his  Greom.  Anal.  £.  S,  prop.  33,  pp. 
176,  7. 

XXVII.  A  new  Method  of  Resolving 
Cubic  Eauations.  By  James  Ivory,  Esq.: 
Edm.  Phil,  Trans. 

*^*  In  this  paper  the  illustrious  author 
shows  that  anv  cubic  equation  a^  +  A3fi  + 
Ba;-t*C=»0  will  have  three  real  roots,  or 
one  real  root,  or  two  equal  roots,  accord- 
ing as  (4B5  +  27C?)-2  AC  (9B-A*) 
+  A*  (2  AC  -  B*)  is  negative,  positive, 
or  zero. 

XXVIIL  On  the  Catenary.  By  John 
Landen,  Esq..  F.R.S. :  Land.  Lucubra. 

T.W. 
Burnley,  Lancashire,  Feb.  16, 1848. 

(To  be  continued.) 


Snt    8AMUKL    BVMTRAIC'S    PLAKS    FOR 
SSASONINO  AND  DRYING  TIMBER. 

Sir, — The  due  seasoning  and  means  of 
preservation  of  timber  having  at  length 
attracted  the  notice  of  men  of  science, 
perhaps  an  abstract  of  papers  drawn  up 
by  the  late  Brigadier  General  Sir 
Samuel  Bentham — who  paid  great  atten- 
tion to  this  important  subject — may 
be  thought  worth  insertion  in  your 
columns ;  as  also  the  description  of  a 
timber  seasoning  -  house  designed  by 
liim. 

In  the  year  1811,  Sir  Samuel  was 
officially  called  upon  to  give  his  opinion 
on  the  means  of  prevention  of  the  dry-rot 
in  ships,  and  as  to  the  most  approved 
manner  of  storing  and  seasonmg  the 
frame  timbers  of  them.  He  in  conse- 
quence (March,  1812,)  entered  into  a 
statement  of  the  various  means  of  sea- 
soning timber  which  had  been  employed 
in  this  and  other  countries  for  the  pur- 
pose, bringing  to  view  the  great  differ- 
ence experienced  in  the  durability  of 
timber  in  different  instances,  and  the 
precautions  and  preparatory  processes 
that  had  previously  been  employed  for 
rendering  it  more  durable.  Although 
this  letter  was  published  in  his  "Naval 
Papers,"  yet  as  that  work  is  out  of 
print  an  abstract  of  its  contents,  it  is 
Aoped,  will  not  be  unacceptable : 

The  author  begins  by  stating  facts 
tending  to  elucidate  the  subject,  noticing 
file  great  durability  of  timber  in  some 
eases;  for  instance,  Westminster -hall 
and  Abb^y  old  mansions,  and  o^er 


buildings  on  land.  In  the  construction 
of  ships  he  instances  the  Hoyal  VP'tl- 
Ham,  which  had  then  lasted  near  4  cen- 
tury ;  whilst  on  the  other  hand,  timber 
of  late  years  had  been  found  to  decav  90 
rapidly,  that  in  some  cases  wood-work  in 
buildings  on  land,  particularly  where 
dry-rot  had  taken  place,  had  dropped  to 
pieces  in  a  year  or  two ;  and  in  ships 
the  same  rapid  decay  had  been  fopnd 
to  take  place  in  a  like  short  period. 

On  investigation,  it  had  not  appear- 
ed in  cases  where  timber  had  been  of 
long  duration,  that  it  had  been  submitted 
to  any  preparation  other  than  that  of  its 
having  been  cut  down  a  length  of  time 
before  it  was  used,  sufficient  for  the  na- 
tural moisture  to  be  dried  away.  It  was 
for  this  end  that  boards  and  tinaber  in 
smsdl  scantlings  were  usually  piled  in 
such  manner,  as  to  let  air  pass  between 
them  J  for  though  in  this  way  the  ex- 
terior pieces  might  be  rent  and  injured 
by  exposure  to  sun,  wind,  and  rain,  the 
more  protected  parts  became  what  was 
called  seasoned.  In  regard  to  large 
timber,  when  left  with  its  sap  on,  in  the 
course  of  some  years,  the  interior  had 
become  hard,  compact,  and  dryj  but 
where  the  sap  had  been  cut  off,  as  in  the 
case  of  sided  timber,  it  had  been  more 
or  less  cracked  or  damaged  before  the 
inside  became  sufficiently  seasoned. 

Buildings  of  different  constructions 
had  been  provided  in  His  Majesty's 
dockyards,  in  which  wood  of  all  kinds 
had  been  deposited  in  various  ways, 
more  or  less  suited  to  the  passage  of  air 
between  the  several  pieces ;  the  general 
result  of  which  had  been  that  in  regard 
to  wood  of  small  scantling,  so  that  the 
passage  of  air  between  the  pieces  had 
been  facilitated,  this  mode  appeared  to 
have  been  advantageous ;  but  for  large 
scantlines,  where  the  buildings  had  been 
closed,  me  timber  within  had  been  found 
to  decay  very  ranidly ;  whilst  where  a 
free  passage  of  air  had  been  admiUed, 
timber  had  been  found  to  be  more  in- 
jured than  when  left  in  the  open  air ;  and 
this  both  in  His  Majesty's  dockyards  and 
in  other  countries. 

In  buildings  on  land,  timber  is  often 
employed  in  situations  where  it  can  dry 
gradually  after  it  is  in  its  place :  but  in 
3ie  construction  of  ships  the  case  is  very 
different ;  the  most  important  parts  oiT 
the  timbers  are  so  clos^  in,  that  unkss 
previously  well   seasoned,  these   parts 


Digiti 


zedbyLiOOgle 


SIR  SAMUEL  BBNTHAM's  PLANS  FOR  SEASONING  AND  DRYING  TIMBER.      227 

air,  and  the  emission  of  that  charged 
with  vapour,  that  mjr  expectations  are 
grounded  in  respect  to  the  advantages  to 
be  derived  from  the  use  of  the  seasoning- 
houses  proposed." 

He  then  spoke  of  impregnating  wood 
with  chemical  preparations,  for  the  pur- 
pose of  rendering  it  more  durable,  and 
suted  that  this  subject  was  **  well  worth 
attention  as  the  object  of  a  series  of  well- 
grounded  comparative  experiments;*' 
but  that  the  experience  already  had  upon 
the  subject  was  not  sufficient  to  justify 
the  use  of  anv  substance  that  had  been 
so  applied  otherwise  than  as  matter  of 
experiment.  He  brought  to  view,  that 
long  ago,  the  impregnating  wood  with 
metallic  salts  had  oeen  suggested, — sul- 
phate of  copper  by  Dr.  Hales ;  sulphate 
of  alumine  by  many,  srounded  on  obser- 
vation of  the  long  duration  of  wood  in 
alum-works ;  sulphate  of  lime ;  sulphate 
of  iron,  which  ne  had  known  to  arrest 
the  progress  of  dry-rot  But  the  means 
of  impregnating  wood,  either  expedi- 
tiouslv  or  effectually,  with  such  solutions, 
is  both  difficult  and  costly,  excepting  by 
previous  exhaustion  of  the  air  from  the 
wood,  (as  first  specified  in  his  patent, 
1 795,)  with  a  view  to  the  impregnation  of 
timber.  In  America,  wood  nad  been 
impregnated  with  oil  with  good  effect,  as 
well  for  the  preservation  of  Uie  wood  as 
for  protecting  it  from  the  sea-worm ;  a 
fact  which  had  been  corroborated  by  ex- 
periments he  had  caused  to  be  made, 
many  years  back,  at  Plymouth  Dock- 
yard. He  had  seen  the  vegetable  and 
carbonic  acids  arising  in  the  smoke  of 
burning  wood  employed  with  great  ad- 
vantage, as  in  Russia,  for  many  small  arti- 
cles, such  as  wheel-carriages  and  sledges : 
in  parts  of  America,  wheels  are  so  sea- 
soned; sabots,  &c.,  in  France.  In  1805, 
he  had  so  seasoned  block-shells  in  Ports- 
mouth Dock-yard,  and  tried  the  season- 
ing of  them  in  steam.  The  series  of  ex- 
periments he  had  then  commenced  as  to 
the  means  of  preservation  of  timber,  was 
put  a  stop  to  on  his  being  sent  on  a  inis- 
sion  to  Russia.* 


have  been  found  to  decay  very  rapidly ; 
even  in  those  parts  exposed  to  the  aur, 
as  the  exterior  surfaces  are  often  coated 
with  some  pigment,  unless  the  timber  has 
been  previously  well  seasoned,  they  too 
are  often  found  to  decay  very  rapidly, 
notwithstanding  their  general  exposure 
to  the  air.  It  is  therefore  essential  to  the 
durability  of  a  diip  that  the  wood  which 
enters  into  its  construction  should  be 
previously  well  seasoned. 

The  b^t  mode  hitherto  in  use  for  sei^ 
soning  timber  is  thus  shown  in  this  paper 
to  consist  in  leaving  it  long  in  its  sap 
exposed  to  the  open  air.  The  General 
several  times  notices,  however,  as  an  ob- 
jection to  this  mode,  its  costlinetSf  arising 
principally  from  the  loss  of  interest  on 
the  capital  laid  out  upon  the  timber. 

He  then  specifies  various  expedients 
which  had  been  resorted  to  for  the  more 
hasty  seasoning  of  timber, — such  as  in 
warm  countries,  covering  it  with  sand, 
so  that  the  heat  of  the  sun  might  dry 
away  the  moisture  graducdly;  covering 
timber  with  unslacked  lime,  to  produce  a 
gradual  heat, — an  experimentwhich  had 
been  made  under  him  in  Deptford  Dock- 
yard :  whereby  the  timber  was  rendered 
very  dry,  compact,  and  hard,  but  it  be- 
came by  the  too  sudden  application  of 
heat  cracked  and  rent,  as  in  this  mode  it 
was  difficult  to  regulate  the  degree  of  heat ; 
besides  Which,  it  was  costly.  The  surfaces 
of  timber  had  also  been  charred  for  its 
preservation,  as  was  said  by  old  ship- 
wrights to  have  been  practised  for  the 
timbers  of  the  Boyal  William ;  and  as 
is  commonly  done  for  the  preservation  of 
the  lower  part  of  posts  to  be  sunk  in  the 
ground,  &c. ;  but  according  to  the  usual 
mode  of  performing  this  operation,  the 
sudden  application  of  heat  cracked  and 
rent  the  outer  parts  before  the  interior  had 
time  to  dry.  Under  some  circumstances, 
as  in  the  instance  of  steaming  planks  in  a 
close  kiln,  a  heat  even  greater  than  that 
of  boiling  water  may  be  applied  without 
injury  to  the  timber. 

"  It  is,  therefore,*'  said.  Sir  Samuel 
^*  on  the  providing  means  of  applying  any 
degree  of  heat,  even  greater  than  that  of 
boiling  water,  to  the  whole  of  the  timber  to 
be  used  in  the  construction  of  a  ship-^ 
on  the  varying  the  degree  of  this  heat 
suitably  to  the  different  kinds  of  timber 
to  be  seasoned,  and  to  the  different  states 
and  stages  of  its  seasoning— on  the  resu- 
htiiig  at  pleasure  the  admission  of  dry 


•  An  article  in  the  Quarttrlp  ILeview  of  Septem* 
ber,  1812,  on  the  ■abject  of  Covered  Dooks,  and  the 
Sieasonlng  of  Timber,  bears,  in  most  of  its  state- 
ments, so  strong  a  resemblance  to  Sir  Samuel's 
omcial  letters  on  these  subjects,  adducing  so  many 
of  the  same  facts  and  arguraento— sometimes  almo6t 
in  his  very  words— that  the  author  was  believed  to 
h«ve  had  access  to  Sir  Samuel's  official  docuroenu, 
espedaUy  his  lettera  of  the  ptwjedisg  6th  fund  Stl^ 
March, 
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S'lDce  that  time  several  chemical  pre- 
parations have  been  recommended,  and 
even  patented,  for  the  preservation  of 
timber ;  but  no  such  exhaustive  series  of 
experiments  as  he  advised  has  ever  been 
attempted,  either  as  a  public  concern,  or  by 
any  private  person,  although  he  had  sug- 
gested this  measure  as  early  as  Oct,  1797, 
and  on  several  subsequent  occasions:  there 
remains,  therefore,  a'wide  field  still  open 
for  investigation ;  so  long  as  wood  of  aify 


kind  conttnuea  to  enter  largely  into  struc- 
tures on  land  or  on  water,  the  ascertain- 
ing the  most  efficient  and  cheapest  means 
of  its  preservation,  cannot  but  be  consi- 
,  dered  of  immense  interest  to  society  at 

Sir  Samuel's  design  for  a  timber  sea- 
soning-house is  represented  in  the  ac- 
companying sketches:  fig.  1,  being  an 
external  elevation ;  and  fig.i2,  a  transverse 
section.   His  description  runs^as  follows : 


Fig.  1. 


n  D   D   G   D  D  Ll 


Q  n  Q  D 


"The  seasoning-house,  according  to 
this  design,  is  calculated  to  contaift  the 
whole  of  the  timber  and  plank  that  enters 
into  the  construction  of  a  first-rate ;  viz., 
about  three  thousand  loads.  The  build- 
ing is  designed  to  be  entirely  of  brick- 
work, of  a  form  which  may  be  constructed 
with  the  smallest  quantity  of  materials, 
and  at  the  least  expense ;  and  which  suits 
for  the  stowage  of  timber  of  different 


lengths  with  little  loss  of  covered  space. 
The  walls  are  formed  of  two  strata  of 
brickwork,  havfng  a  stratum  of  charcoal 
dust  between  them,  to  prevent  the  escape 
of  heat;  which  charcoal  dust  may  be 
obtained  at  a  cheap  rate  by  making  It 
from  the  sawdust  of  the  dock-yards.  To 
protect  the  whole  more  completely  from 
moisture,  the  exterior  of  the  building  ia 
designed  to  be  plastered  with  Boman 
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cemeDt.  The  windows  are  few  and  small, 
being  jost  what  are  necessary  for  giving 
light  for  stowing  the  timber:  and  they 
are  double ;  so  that  as  little  heat  as  pos- 
sible may  be  transmitted  through  them. 

''  The  interior  of  the  building  consists 
of  two  parts : 

'*  1st  The  space  above  ground,  which 
it  is  intended  should  be  as  closely  as 
poasible  tilled  up  with  timber,  placed 


as  nearly  upright  as  the  different  shapes 
and  modes  of  support  will  admit  of. 

**  2nd.  Ranges  of  vaults  underneath, 
in  which  are  placed  the  fire-places,  the 
flues,  and  the  whole  of  the  apparatus  for 
regulating  the  heat. 

*'  The  passages  to  the  fire-places,  for 
conveying  fuel,  and  for  tending  the  fires, 
open  from  wUhout-Me  the  building, 
with  a  view  to  safety  from  fire,  and  to 


Fig.  2. 


the  health  and  comfort  of  those  employed 
in  attending  the  houses.  Parts  of  the 
floes  are  formed  of  cast-iron,  in  the  form 
of  shallow  pans,  which  would  serve  for 
the  application  of  steam,  or  for  the  slow 
eombnstion  of  sawdust,  so  as  to  produce 
smoke  and  acid ;  and  by  means  of  the 
same  fire-places,  apparatus  might  be 
heated  for  the  proauction  of  anv  other 
▼apeor  or  gas  with  which  it  mieht  be 
desirable  that  the  timber  should  be  imi 


pregnated.  The  fire-places  are  caleu- 
hited  to  produce,  when  requisite,  a  degree 
of  heat  sufficient,  after  the  timber  should 
have  been  dried,  to  char  the  outside  of 
the  whole  contents  of  the  timber-house 
at  once;  and,  by  the  perfect  means 
afforded  of  excluding  air,  and  of  putting 
out  the  fires,  the  charring  might  be  sud- 
denly stopped  when  desired. 

"  For  carrying  off  the  moisture  from 
among  the  WmlieT,  air  is  designed  to  be 
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admitted  flnt  into  these  vaults,  where  it 
would  become  heated  to  the  requisite 
degree,  and  would  then  pass  upwards 
into  the  timber-chamber,  through  the 
▼acuities  left  in  the  vaulting  for  this 
purpose. 

''  Along  the  upper  part  of  the  timber- 
chamber  means  are  provided  for  facilitat- 
ing the  hoisting  up  and  placing  of  the 
timber.  The  force  requisite  for  this 
purpose  might,  as  It  is  but  occasionally 
required,  be  most  economically  that  of 
horses,  unless  in  cases  where  a  steam- 
engine,  erected  for  other  purposes,  should 
happen  to  be  near  enough  to  have  its 
force  applied  occasionally  to  this  purpose 
also. 

*'  The  estimate  for  a  seasoning-house 
of  those  dimensions,  including  all  die 
apparatus  above  mentioned,  amounts  to 
the  sum  of  £5,929  10#. 

"  To  set  against  this  expenditure,  over 
and  above  the  advantage  of  ensuring  the 
most  perfect  seasoning  of  the  timber, 
would  be  the  saving  of  the  interest  of  the 
capital  lying  dead  during  the  seasoning 
of  timber  in  the  common  way." 

Sir  Samuel  then  entered  into  detailed 
calculations,  which  exhibited  that,  allow- 
ing three  vears  only  for  the  seasoning  of 
8,000  loads  of  timber,  the  interest,  com- 

Sounded  half-yearly  on  the  capital  lying 
ead,  amounted  to  £7,186.  fiut  as  in 
these  seasoning-houses  three  months 
would  be  ample  time  for  seasoning  that 

Suantity,  the  expense  incurred  in  them, 
(lowing  10  per  cent,  in  the  way  of 
rent  for  the  house,  250  chaldrons  of  coals, 
at  52«.,  together  with  interest  on  the 
timber  whilst  seasoning,  would  amount  to 
£1,360  I4s,  8d, ;  so  that  supposing  the 
house  to  be  charged  only  three  times  a 
year,  the  annual  saving  by  its  use  would 
amount  to  no  less  a  sum  than  £17,478. 
The  capital  sunk  on  the  house  would 
thus  be  refunded  in  less  than  half  a 
year. 

These  calculations,  it  should  be  observed, 
were  made  on  the  war  prices  of  the  time. 
The  abolition  of  Sir  Samuel's  office  the 
same  year  prevented  the  execution  of 
this,  and  many  other  of  his  plans  of  im- 
provement. 

It  is  evident  that  a  seasoning-house  of 
this  nature  might  be  made,  and  advan- 
tageously employed  on  a  small  scale  for 
private  purposes ;  yet  the  operation  would 
be  efieeted  at  a  lesser  rate  of  cost  in  a 
large  establishment,  and  the  desdeaUon 


and  other  preparation  of  the  wood,  it  may 
be  supposed  would  be  more  perfectly 
attended  to,  where  the  quantity  operated 
upon  should  be  sufficient  to  afford  ade- 
quate remuneration  to  a  competent  super- 
intendent timber  seasoner.  It  cannot 
but  be  wished  that  Messrs.  Symington 
and  Co.  should  reap  from  their  dessicat- 
ing  process  the  advantages  they  so  well 
deserve ;  but  as  Sir  Samuel's  paper  was 
published  about  eighteen  years  ago,  the 
subject  is  still  open  to  those  who  may  see 
reason  to  embark  in  an  establishment  for 
the  dessicatlon  as  well  as  the  preservation 
of  timber. 

I  am,  Sir,  yours,  &c., 

M.  S.  B. 


KOTES  ON  THK  THKORT  OF  ALOBBRAIC 
BdUATIONS.  BT  JAMES  COCKLE,  BSd., 
M.A.,    BARRISTBR-AT'LAW. 

[Resumed  firom  vol.  xlvi.  p.  569.] 
Second  Series,    Hole  A. 
Some  of  the  topics  treated*  of  in  the 
first  series  of  these  Notes  admit  of  fur- 


*  While  I  am  constrained  to  differ  tnm.  an 
opinion  expressed**  in  a  recent  editorial  article,  at 
the  same  time  I  feel  bound  to  express  my  high 
estimation  of  the  learning  and  ability  displayed  in 
it,  and  my  deep  sense  of  the  advantages  that  can- 
not but  accrue  to  the  public  ftom  such  searching 
and  sagacious  critldsma  as  those  which  pervade  the 
article  in  question  and  oth<;rs,  on  similar  topics, 
which  have  appeared  ftom  time  to  time  in  this 
work.  The  opinion  against  which  I  crave  permis- 
sion to  urge  a  few  suggestions  is  that  expressed 
with  reference  to  the  indeterminate  process  which 
occurs  in  (what  Is  almost  universally  called)  Cab- 
dam's  solution  of  a  cubic.  So  ikr  as  the  original 
solution  of  a  cubic  is  concerned,  it  is  indeed  possible 
—perhaps  probable-^that  the  idea  of  substituting 
for  the  one  unknown  the  sum  of  two  unknowns 
presented  itielf  to  the  mind  of  Tartaolia  rather 
as  an  expedienttt  than  a  principle.  But,  the  dia- 
cusslon  of  a  problem  once  brought  to  a  sucoessftil 
termination  by  rendering  the  problem  algebraically 
indeterminate,  could  this  expedient  fail  to  have 
its  power  tested  In  other  cases,  and  if  (bund  avail- 
able to  take  Its  proper  place  among  scientlfle  prin- 
ciples t—Has  it  failed  in  this  respect  t  The  answer 
may  be  in  the  negative  without  diminishing  by  one 
tittle  the  admiration  due  to  the  transcendent  ^oiua 
of  DascAKTEs  which  nowhere  appears  to  greater 
advantage  than  in  his  treatment  of  an  equation 
between  two  variables.  In  introducing  two  un- 
knowns into  a  cubic,  the  object  of  Tabtaslxa  was 
to  obtain  a  finite  expression  for  theii  sum  or  diflbr- 
ence.  His  aim  did  not  extend  beyond  this,  and  he 
would  probably  feel  but  little  Interest  In  any  Taluea 
of  the  unknowns  other  than  thote  which  would 

*  *  iiech.  Hag.,  toI.  xItIU  pp.  693-«83. 
tt  ThUli  the  y\€^  of  MASERES.  Sec  a  paper  by  Ua  oa 
the  dbcorarjr  of  the  lolatlon  of  cablet  is  the  Pail««*^i» 
cut  Ttantactiont  for  1780  (▼ol.  Ixx.  pp.  231— 2S8.)  At  tk« 
ConwKMieeinent  of  art.  S  {ih.  pp.  334— SSS)  b«  conjcctw** 
that  th«  eabttitaUon  of  the  10111  or  diffarvnce  of  two  an- 
kaoiriiB  waa  imlj  oae  anongat  a  nambcr  of  expadlonta  tftsS 
atight  haf«  bees  tried.  In  the  paper  la  qaoaten  aad  aa- 
other  br  the  aaao  aatbor,pabUabedal_pp.  SOS— M0  df  voL 
MIL  el  tto  aaa.  2VwM«rt»«t  (ftif  uJC.past  2)  Hm  s^ 
Jtct  of  csUc  ffitstloM  b  tTMtsd  St  grsatisaftli. 
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tber  discuflsioD.  I  shall  first  address 
myself  to  the  subject  of  quadratic  equa- 

tiODS. 

The  ordinarr  solution  of  an  adfected 
quadratic  is  obtained  by  reducing  the 
given  equation  to  the  form  of  a  pure 
quadratic,  having  dT  course  roots  different 
to  those  of  the  given  one.  In  the  solu- 
tions about  to  he  noticed,  the  process  is 
in  effect  the  same. 

At  page  125  of  toL  iv.  a.  ii.  of  the 
Philosophical  Magazine,  Mr.  Joseph 
Seers  has  effected  the  solution  of  an 
adfected  quadratic  by  means  of  a  qua- 
dratic in  d,  d  being  the  difference  of 

enaMe  him  to  arrive  at  (uch  finite  expresaion.  The 
attention  of  Taktaolia  was  directed  to  isolated 
and  particular  values.  But  In  the  eye  of  Dxscaa- 
TXf,  -who  InTetted  two  unknowns  connected  by  an 
equation  with  the  respective  characters  of  abscissa 
and  ordinate,  cTery  value  was  or  might  be  of  Im- 
portance. In  their  perfectly  distinct  and  indepen- 
dent developments,  the  views  of  Tabtaolia  and 
of  DcacAaTEs  diverge  very  widety— as  widely  as 
the  geometrical  element  which  enters  into  the 
latter  might  lead  us  to  expect :  and  if  the  Inven- 
tion of  the  former  analyst  ended  in  itself 'so  &r  as 
he  was  concerned,  still,  ftuther  applications  and  ex- 
tensions of  it  could  not  fail  to  occur  to  his  followers 
or  successors.  They  would  infer— and  they  have 
fnfkrred-^that  if  the  principle  availed  in  the  solu- 
tion of  a  cubic,  it  would  also  serve  the  purposes  of 
science  in  other  cases;  and  that,  if  certain  results 
could  be  efEscted  with  two  disposable  quan- 
tiUes,  then  other,  and  more  advanced  though 
not  mace  memorable,  aims  might  be  attained  by 
the  aid  of  a  greater  number  of  such  arbitraries. 
Let  us  consider  the  case  in  which  a  third  unknown 
or  variable  quantity  is  introduced  into  or  appears  in 
an  equation.  In  the  aspect  under  which  the  fol- 
lower of  Dkscartbs  regards  this  eouation,  we  have 
before  us  the  algebraic  repreitentation  of  aaurfaee, 
in  the  diseussion  of  which  we  follow  the  processes 
of  analytical  geometry,  processes  that  have  noplace 
in  the  corresponding  extension  of  the  views  of 
Tabtaolia.  We  have  a  fine  illustration  of  such 
extension  of  the  last-mentioned  views  in  a  method 
•mployed  by  Extlbb  Ibr  the  solution  of  a  biqna^ 
4ratic.**  When  more  than  three  unknowns  or 
variables  appear  in  an  equation,  the  difference  be- 
tween the  spirit  of  the  two  systems  becomes  clearer; 
but  the  present  is  not  a  fitting  place  for  ftirther 
discussiogitt  of  the  subject.  My  object  has  been  to 
rescue  the  process  employed  in  Cabsan'b  solution 
from  the  charge  of  being  an  expedient  barren  fiir 
all  purposes  save  that  for  whloh  it  was  taivented. 
Penaps  I  am  mbtaken  In  supposing  that  such  a 
charge  was  made  in  the  article  referred  to  in  the 
commencement  of  this  note;  bnt  in  the  importance 
whieh  I  attach  to  the  correction  of  a  (sttppose<IT 
error  contained  In  It,  I  trust  that  the  writer  wfU  see 
a  meaauro  of  the  respect  In  which  I  hold  his  opi- 
nions. 

**  The  Mlatloa  of  EULKR  U  that  given  to  tha  Smepclo- 
pti4U  MttropolUana,  toI.  1.  pp.  ei6-«17«  (Pan  Sdcncn 
— AjrtlcU  Alffebn),  where  ita  uatiogf  ^  ^«  »olntion  of  • 
eabk  Brevtovelr  (lb.  p.  OIS)  obteloed  !■  pointed  e«t.  Itt 
the  soletloo  of  •  cubic  «-It«ii  In  that  woih  the  proceu  of 
VARI6N0N  for  qaednSceh  followed. 

it  This  dieciMwioa  would  InTolve  u  U  the  coulderetlon 
flf  Mf.CoyleT'e  "  Anelnlcal  Geonetrf  of  (n)  DtaieiieioBe," 
Wr  W.  a.  Hanllt<m»i  ^*  QutenioDi."  Mr.  Jemrd'e  Indc' 
Usatmte  PMceaeee,  mf  owa  "  IC«tho4  of  Vaolablaf 
Ovetifs/'  aad  other  topics. 


the  roots  of  the  given  equation.  Let  a 
be  the  coefficient  of  «  in  the  laat-men* 
tioned  equation,  then 

where  9^  and  x^  are  the  two  values  of  x  ^ 
but,  another  value  of  d  will  be 

hence  the  two  values  of  d  will  be  in- 
cluded in  the  expression 
2x'¥a 
and  the  roots  of  the  pure  quadratic  in  4 
which  occurs  in  this  solution  are  double 
of  those  of  the  pure  quadratic  employed 
in  the  ordinary  method. 

Both  this  method  then,  and  the  ordi- 
nary one,  are  in  essentials  the  same,  buf 
the  publication  of  the  former  elicited  ^ 
letter  from  M.  Fayolle,  which  will  be 
found  at  page  314  of  the  volume  inst 
cited,  and  in  which  he  gave  the  method 
of  Yarionon  for  the  solution  of  qua^ 
dratics. 

The  method  of  Varignon  belongs  to 
the  class  of  indeterminate  processes.  It 
is  as  follows : 

Supposing  the  quadratic  to  be  given 
in  z ;  we  assume 

and  obtain  an  equation  which,  compared 
with  the  given  one,  enables  us  to  aeterr 
mine  y,  by  means  of  a  linear,  and  9  by 
means  of  a  pure  quadratic  equation. 
This  pure  quadratic  is  substantially  th^ 
same  as  that  arrived  at  in  the  ordinary 
method.  The  *'  type  of  solution"  is 
identical  in  alL 

At  the  close  of  his  letter,  M.  Fayolle 
intimates  that  the  method  of  Vabignon 
is  applicable  to  a  cubic  deprived  of  its 
second  term.  When  so  applied,  how- 
ever, it  will  be  found'  that  the  difference 
of  form  between  the  solution  so  arrived 
at  and  that  which  we  obtain  by  the  ordi- 
nary method  is  but  slilght— even  if  there 
be  any  at  all.  In  fact,  the  process  in- 
volved in  the  latter  solution  is,  substan- 
tially, that  which  Varionos  has  applied 
to  the  solution  of  adfected  quadratics. 

In  a  subsequent  letter,  published  at 
462— -468  of  the  same  volume,*  M. 
Fayolle  gave  the  process  of  Laplace  for 
the  solution  of  a  cubic  in  which  the 
second  term  is  wanting.  This  does  not 
differ  materially  from  that  given  by  Ni- 

•  FkU,  Mojf.  leoottd  leriesi  vol.  It. 
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Beyer's  cyundbr  boring  machiKe. 


CHOL80K,  ftt  pages  242—245  of  a  work* 
on  Algebra  with  which  hia  name  is  asgo- 
ciated.  It  is  easy  to  see  that  the  prin- 
ciple of  these  two  methods  is  one  and 
the  same,  and  a  similar  remark  holds  of 
their  **  types  of  solution,"  and  these 
types  do  not  present  any  features  which 
are  not  to  be  found  in  those  of  the 
methods  considered  in  the  former  scries 
of  these  papers.  Of  course,  I  use  the 
term  type  of  solution  in  the  same  sense 
u  in  that  series. 
a,  Chuxch-yard-court,  Temple,  January  31, 1848. 

Postscript,  —  On  Thb  Cibcle.  In 
my  last  paper  on  the  circle  (stipra^  p. 
113)  I  have  assumed  that  the  diameter 
is  equal  to  10,  but  the  result  is  not  re- 
stricted in  any  degree  by  that  assumption. 
If  we  had  taken  2r  as  the  diameter  wc 
should  still  have  found 

6H»2irr, 
the  length  of  the  circumference  ABCD. 
The  following  correction  must  be  made 
in  that  paper :  Sup,  p.  1 13,  col.  2,  line  14, 
for  HA  read  Ab. 

CYLIMDXa  BO&INO  machinx. 

[From  a  paper  read  by  Mr.  Beyer  at  thet 
last  meeting  of  the  Institation  of  Civil 
Bngineers,  and  reported  in  the  Railway 
Chronicle.'] 

The  desirableness  of  having  all  the  cy« 
linders  of  every  class  of  locomotive  engines 
perfectly  alike,  so  that  they  may  at  any  time 
be  changed  in  case  of  accident,  or  be  replaced 
by  spare  ones,  it  is  presumed  will  be  admit- 
ted by  all ;  the  difficulty  of  accomplishing 
this  with  the  tools  hitherto  employed,  will 
be  known  to  most  who  are  engaged  in 
this  branch  of  the  businesB.  These  con- 
siderations, indnced  the  author,  in  1843,  to 
direct  hia  attention  to  the  boring  machine. 
The  conditions  which  a  good  cylinder  boring- 
nachine  should  fulfil,  may  be  stated  as  fol- 
lows :— 1.  That  it  should  make  the  cylinder 
perfectly  round  in  its  diameter,  and  parallel 
hi  the  direction  of  its  axis.  2.  That  the 
bored  inside  should  be  perfectly  eoncentive 
or  parallel  with  the  outside  of  the  barreL 
3.  That  the  projections  beyond  the  flanches, 
if  there  be  any,  should  be  true  with  the 
internal  bore ;  and,  4.  Tliat  every  strain  or 
pressure  upon  the  barrel  of  the  cylinder 
whilst  boring  should  be  avoided.  The  boring 
machine,  hereafter  to  be  described,  has  been 
fouad,  during  several  years'  practice,  to  have 

*  An  *'  Algebra"  by  Peter  Nicholson  and  J.  Row- 
botham,  F.li.A.S.,  and  of  which  the  copy,  before  me 
bean  date  1897  on  it«  title-page  and  pteftce. 


answered  these  conditions.  Messrs.  ^harp. 
Brothers,  &  Co.,  cast  their  cylinders  from 
wood  patterns  in  green  sand,  and  commence 
the  process  of  filling  up  by  describing  or 
gauging  ofiF  a  circle  upon  each  end  of  the  cy- 
linder, concentric  to  the  barrel,  and  having 
formed  this  cirole  the  ends  are  bevelled 
inwards  by  chipping  to  an  angle  correspond- 
ing to  that  of  the  plates  of  the  cone  man- 
dril. The  cylinder  being  fastened  to  the 
mandril  is  put  mto  a  two-foot  slide  lathe, 
with  fading  motion,  and  has  its  ends  faced  to 
a  gauge,  and  its  projections  turned  to  a 
gauge,  and  cut  to  a  length  to  gauge :  there 
are  further  two  notches  cut  out  of  two  oone 
discs,  so  as  to  allow  of  applying  an  internal 
gauge  for  the  out-and-out  length  of  the 
cylinder.  Thus  prepared  by  turning,  it  is 
removed  to  the  boring-machine,  inserted 
between  two  plates,  the  faces  of  which  are 
planed,  and  the  holes  for  receiving  them 
bored  from  the  boring-bar  in  their  places  ; 
it  is  at  once  perfectly  eoncentive  with  set- 
ting, and  needs  nothing  but  clamping  to  the 
phites  by  headed  bolu  or  clamps  by  ite 
flanches  to  be  ready  for  commencing  boring. 
For  placiog  the  tops  of  the  steam- chests 
and  valve-facings,  the  turned  ends  are  again 
made  use  of  for  setting,  by  placing  upon  the 
planing-machine  table,  brackets  placed  on 
their  faces  and  bored  out  to  the  same  gauge 
the  cylinder  is  turned  to,  in  order  to  insure 
the  paraUelism  of  these  parts  with  the  azii, 
as  for  similar  reasons  the  mside  of  the  cy- 
linder could  not  be  otherwise  than  eoncen- 
tive with  the  outside  of  the  barrel.  I  prefer 
makmg  a  separate  set  of  gauges,  tadding, 
&c.,  for  each  size  of  cylinders  rather  than 
economise  by  making  one  do  for  many,  and 
risk  the  chance  of  mistakes ;  and  I  believe 
that  the  plan  here  described,  to  work  always 
from  the  same  point,  is  most  likely  to  insure 
accuracy,  as  the  faulU  made  by  negleet  of 
workmen  are  not  multiplied  by  subsequent 
operations.  The  boring-machine  bores  by 
two  cylinders  at  the  same  time,  and  U  ar- 
ranged  to  bore  cylinders  of  2'  6^*  strokes 
and  from  10  to  20  inches  diam^er.  .  The 
bed  is  that  of  a  common  slide  lathe,  suffi- 
ciently long  to  carry  a  double  set  of  driving 
gear,  and  admiu  of  a  sufficient  traverse  of 
the  boring  -  carriage.  The  boring-bar  is 
supported  by  three  bearings,  the  former  of 
which  is  stationary  and  firmly  fastened  to 
the  bed  to  resist  the  end  and  pressure  of  the 
cub  when  boring ;  the  latter  are  fixed  upon 
the  carriage  and  travel  with  it  along  the 
boring-bar,  and  serve  for  securing  the  cylin- 
der during  boring ;  as  will  be  shown  here- 
after. To  cause  the  boring-carriage  to  move 
endways,  a  train  of  wheels  descends  at  the 
back  of  the  machine  to  give  motion  to  the 
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shaft,  tnd  ia  transferred  by  means  of  a 
feathered  worm  to  tbe  worm  -  wheel  and 
pinion,  both  of  which  move  loose  above  the 
fast  fitnd  of  the  carriage.  The  same  stud 
serves  as  a  fulcram  for  the  lever,  carrying 
npon  opposite  projections  the  intermediate 
pinions,  which  gear  into  the  stud  pinions. 
It  wiil  be  obvious  therefore,  that  by  setting 
the  lever  in  such  a  position  as  to  bring  one 
pinion  into  gear  with  another  pinion  fast  on 
the  rack- pinion  shaft,  motion  will  be  given 
to  the  boring- carriage  in  one  direction ;  and 
in  an  opposite  or  contrary  direction  by 
moving  the  lever  so  as  to  bring  the  pinions 
to  gear  with  each  other ;  and  this  carriage 
will  be  stationary  or  independent  of  the 
driving-gear  altogether,  by  keeping  the  lever 
in  ita  middle  position.  The  rack-pinion' 
shaft  is  extended  towards  the  front  of  the 
machine  to  work  the  carriage  by  hanS,  when 
putting  in  or  taking  out  the  cylinder.  A 
provision  is  also  made  in  the  train  of  wheels 
for  varying  tbe  traverse  of  the  carriage  by 
changing  the  pinion.  To  hold  the  cylinder 
while  boring,  the  top  of  the  carriage  is 
formed  into  a  kind  of  square  frame,  by 
means  of  two  platea,  planed  on  the  inside 
and  fastened  to  the  sides  of  the  bearings  or 
Standards  and  two  cross  stretchers.  Tbe 
latter  are  also  placed  upon  their  inner  faces 
and  are  secured  to  the  sides  and  top  of  the. 
boring-carriage,  and  have  holes  bored  in 
them  when  secured  in  their  places,  by  means 
of  the  boring  head  upon  the  bar  correspond- 
ing in  diameter  to  the  turned  projecting 
ends  of  the  cylinder  to  be  bored.  It  will 
be  seen,  therefore,  that  if  the  figure  of  the 
cylinder  to  be  bored  be  turned  to  the  same 
gauges  as  the  holes  arc  bored  to,  it  need 
only  inserting  and  clamping  fast  by  the  T 
bolts,  to  be  ready  for  boring  without  re- 
quiring any  setting  whatever.  One  of 
the  cross  stretchers  is  a  fixture,  whilst 
fbe  other  is  removed  every  time  a  new  ey 
Under  is  to  be  fixed.  The  boring-head  is  a 
fixture  upon  the  bar,  and  has  only  one  plain 
square  tire  for  boring,  ground  to  cut  either 
way:  this  tool  fits  into  8  planed  recess 
made  slightly  dovetailed,  and  is  held  fast  by 
a  set  screw,  and  easily  adjustable  to  any  dia- 
meter by  another  of  these  machines.  We 
employ  three  of  these  machines — two  double 
ones  and  a  single  one,  and  one  man  attends 
to  these  and  the  lathe  for  facing  and  turning 
the  ends  of  the  rough  castings  of  the  cylin- 
ders. The  cylinders  are  cast  as  hard  as  we 
are  able  to  cut  them  with  the  best  cutting 
tools  we  can  make,  and  we  find  it  more 
advisable  to  complete  the  boring  in  three 
cuts ;  the  first  is  often  as  much  as  three- 
quarters  of  an  inch  in  depth,  the  second  we 
leave  about  one-eighth  of  an  inch,  and  tbe 
third  can  hardly  be  called  cutting,  but, is 


merely  clearing  up  or  finishing.  The  ad- 
vance, or  traverse^  we  rarely  change,  and  it 
is  set  to  one- quarter  of  an  inch  for  each  re- 
volution of  the  boring-bar ;  or  for  quickest 
speed  of  the  bar,  3  revolutions  per  minute ; 
in  the  second,  1'8  revolution  per  minute ; 
in  the  third,  or  lowest  speed,  1*2  revolution 
per  minute.  For  boring,  15  in.  cylinders— 
for  roughing  out,  1*8  revolution  per  minute, 
or  cut  at  7  feet  per  minute ;  for  boring,  3 
revolutions  per  minute,  or  cut  at  11*78  feet 
per  minute ;  and  for  finishing  1*2  revolutions 
per  minute,  or  cut  at  5*65  feet  per  minute. 


OALTANISATION  M  BTALB.^MKSSns.MOBE- 
WOOD  AMD  K0«BB8'  LATS8T  IMP&OYB* 
MKMTS. 

In  coating  iron  with  molten  zinc,  the  iron 
is  very  liable  to  injury,  and  the  coating  ia 
generally  brittle,  and  is  apt  to  crack  and 
break  when  being  bended,  and  the  coating 
will  often  chip  or  scale  off.  In  coating  iron 
with  tin  the  malleability  of  the  iron  is  re- 
tained, and  the  adhesion  and  flexibUity  of 
the  eoating  ia  uninjured  by  bending  or  fold- 
ing, but  a  coating  of  tin  does  not  protect  the 
iron  aa  a  coating  of  zinc  does. 

To  obtain,  therefore,  the  protection  of 
zinc,  combined  with  the  advantages  of  tin,  aa 
a  covering,  and  at  the  same  time  to  obtain  a 
harder  coating  than  results  from  the  use  of 
dther  of  those  metals  alone,  Messrs.  More- 
wood  and  Rogers  now  use  an|alloy  of  tin  and 
zinc  for  coating  iron.  They  have  found  that 
an  alloy  of  tin  with  zinc,  consistmg  of  fifty 
parts  of  tin  and  fifty  parts  of  zinc,  is  the 
best  alloy  of  these  metala  which  can  be  used 
as  a  coating  for  sheets  of  iron  hoop,  iron 
wire,  and  other  articles  of  iron;  and  they 
have  also  found  that'  if  the  proportion  of 
zinc  be  much  diminished,  the  coating  be- 
comes less  durable  and  protective ;  on  the 
other  hand,  they  have  found  that  if  the 
proportion  of  tin  be  diminished,  the  adher- 
ence of  the  coating  becomes  less  and  less 
effective,  and  the  iron  proportionably  in- 
jured. 

The  proportiona  of  the  two  metals  above 
given  may,  however,  be  varied  to  some 
extent,  and  yet  considerable  benefit  obtained. 
It  has  been  also  found  that  lead  may  be 
combined  with  the  alloy,  when  a  cheaper  or 
lower-priced  coating  is  desired.  In  using 
an  alloy  of  tin  and  zinc  for  coating  iron,  it 
is  found  that  to  alter  the  proportion  beyond 
sixty-seven  parts  of  zinc  to  thirty- three 
parts  of  tin,  and  seventy-five  parte  of  tin  to 
twenty-five  parts  of  zinc,  yon  are  no  longer 
able  to  obtain  the  beneficial  results  of  the 
combined  action  of  the  two  metals.  Every 
departure  firom  using  eqnal  projpdrtioni  of 
the  two  metals  seems  to  produce  a  decreaf^ 
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beneficial  effect,  and  fliii  in  proportion  to 
the  greater  departure  from  ancli  alloy.  In 
preparing  an  alloy  of  tin  and  zinc,  they 
first  melt  the  tin  in  a  wrought  iron  Teasel, 
and  add  the  zinc  by  degrees,  till  the  whole 
is  melted;  they  tiien  mn  the  same  into 
bars  or  ingots,  and  melt  these  ingots  in  a 
similai'  ▼easel  of  wrought  iron,  in  order  to 
make  a  bath  for  coating  iron,  and  from  time 
to  time  they  put  such  ingots  or  bars  into 
the  bath  of  molten  alloy,  in  order  to  keep  up 
a  proper  bath  for  coating  the  sheets  or 
other  articles  of  iron,  oorering  the  surftuse 
of  the  molten  metal  with  sal-ammoniac. 
The  iron  to  be  coated  is  to  be  cleaned  in  the 
ordinary  manner,  and  then  coated  as  when 
coating  with  tin  or  with  zinc.  When  niing 
lead  with  the  aboTe  alloy,  Messrs.  M.  and 
R.  find  that  a  good  proportion  for  an  alloy  is 
fifty  parts  of  zinc,  thirty-five  parts  of  tin, 
and  fifteen  parts  of  lead,  and  they  produce 
such  an  alloy  by  melting  the  tin,  then  adding 
the  lead,  stirring  them  well,  and  finally 
adding  the  sine. 

It  is  further  well  known  that  In  the  pro- 
cess of  coating  iron  with  molten  zinc  a  pro- 
duct of  zinc  results,  which  is  precipitated  to 
the  bottom  of  the  bath,  and  such  produot  is 
of  difficult  fusion,  and  may  up  to  this  time 
be  said  to  be  a  waste  product.  Now,  Messrs. 
M.  and  R.  melt  such  product  of  zinc  in  a 
wrought-iron  Tessel,  or  iii  a  reTcrberatory 
furnace,  and  they  employ  chloride  of  mag- 
nese  as  a  flux  on  the  surface.  They  dip  ar- 
ticles of  iron,  snch  as  pikes,  brackets,  and 
other  articles  not  requiring  bending,  into  the 
bath,  and  coat  the  same.  They  also  alloy 
such  product  of  zinc,  or  other  zinc,  wiu 
antimony  and  with  lead,  when  used  for  coat- 
ing iron ;  for  this  purpose  an  alloy,  consist- 
ing of  50  parts  of  zinc,  34  parts  of  lead, 
and  16  parts  of  antimony,  is  found  to  be  very 
useful.  And  in  preparing  such  an  alloy 
they  first  melt  the  lead  heated  to  redness 
before  introducing  the  antimony,  and  when 
well  stirred  they  cast  the  same  into  ingots, 
and  after  re-melting,  they  add  the  zinc,  and« 
as  a  flux,  they  add  chloride  of  manganese,  if 
the  product  of  zinc  before  mentioned  be 
used  in  making  tbe  alloy,  or  if  other  zln6 
be  used  in  making  the  iJloy,  they  use  sal- 
ammoniae. 

A  third  improTement  consists  In  subject- 
ing sheets  of  coated  metal  to  pressure ;  for 
WMch  purpose  Messrs.  M.  and  R.  prefer  to 
employ  rollers,  rerolTing  in  a  finx  kept 
heated  to  a  rather  lower  degree  of  heat  than 
tbe  melting  pomt  of  the  coating  metal, 
by  which  means  the  coating  is  rendered 
soft,  and  in  a  condition  to  be  acted  on  by 
pressure.  They  prefer  to  use  palm  or  rape 
oil  in  all  cases  where  the  melting  point  of 
tiie  coating  is  soillclentiy  low  to  allow  of  its 


use,  as  In  tike  case  of  the  coatings  abore 
mentioned.  Or  other  means  may  be  re« 
sorted  to  for  softening  the  coating  metal, 
such  as  a  charcoal  fire.  When  using  a  fire, 
it  may  be  done  by  placing  a  grate  containing 
charcoal  along  the  front  of  the  rollers,  so 
that  as  they  revoWe  they  may  become  heated, 
and  the  metal  by  passing  over  the  fire  may 
become  softenea,  and  thus  enable  the  rollers 
to  equalize  the  coating  metal  on  the  surfaces 
of  the  sheets.  Or,  the  sheets  may  be  heated 
by  dipping  into  flux,  or  otherwise,  to  nearly 
the  melting  point  of  the  coating  metal,  and 
then  pressing  between  suitable  suifsces. 
The  patenteeSf  howerer,  prefer  the  use  of 
8  flux  or  fluid  matter  with  rollen  fbr  this 
purpose,  as  above  explained. 

A  fourth  improTcment  consists  in  fadlitat- 
ing  the  coating  of  such  iron,  by  causing 
the  iron  to  be  acted  upon  by  the  vapour  of 
muriatic  acid  (or  of  sndi  other  matter  as  will 
prevent  or  dissolve  oxide)  confined  above  the 
metal  bath.  For  this  purpose  they  con- 
struct a  box,  hi  the  following  manner :  The 
box  is  oblong,  of  wrought  iron,  open  at  the 
bottom,  and  with  a  lid  at  the  top ;  the  bot- 
tom is  closed  by  the  lower  edges  dipping 
into  the  molten  metal.  On  one  side,  about 
three-quarters  of  the  way  up,  they  make  a 
longitudmal  aperture  sufficientiy  large  to 
allow  the  article  which  they  intend  to  coat  to 
pass  into,  and  when  required,  out  of  the 
box,  but  as  it  is  desirable  to  exclude  tiie 
atmospheric  air,  and  keep  in  the  muriatie 
vapour  as  mudi  as  possible,  the  aperture 
should  be  no  larger  than  necessary.  The 
object  of  having  a  lid  on  the  top  is  to  enable 
them  by  opening  It,  to  have  access  to  the  fiux 
or  the  molten  metal  In  the  bath,  and  firom 
time  to  time  to  clean  off  impurities,  or  to 
add  metal  or  flux.  Into  one  end  of  the 
box  they  fix  a  tube  made  of  lead  or  other 
suitable  material,  through  which  they  intro* 
duce  the  vapour  which  is  evaporated  from  a 
solution  of  muriatic  acid  contained  in  a 
retort.  And  for  this  purpose  they  prefer  to 
apply  this  part  of  their  invention  when  udng 
rollers  immersed  in  the  metal  bath,  as  the 
sheets  to  be  coated  can  readily  be  passed 
through  the  opening  aboTc  mentioned,  so  at 
to  enter  between  the  rollers,  and  the  aheets 
will  l>e  delivered  from  the  bath  of  molten 
metal  through  the  flux  therein,  beyond  the 
box  above  described. 


KKTBOPOLITAK  SIWAOfe  kAKXTUB 
COlffPANT. 

Shr, — Making  brief  referenee  to  your  re- 
marks on  *'  Banatary  Reform''  at  page  146, 
I  b^  to  observe,  that  so  far  from  the  New 
Metropolitan  Commissioners  of  Sewers  hsT- 
tng  it  In  cdntemplatioB  "  to  ooaiult  only  ttd 
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publio  healthy  regardleti  of  collateral  be- 
nefita/'  thef  are,  aa  you  rather  nirmiae, 
anziotu  to  turn  the  sewage  by  all  poarible 
means  to  a  beneficial  nse ;  and,  instead  of 
befouling  the  Thames  by  "  consigning  thi- 
ther the  refuse  filthi"  they  are  quite  alive  to 
the  immense  advantages  which  agriculture 
and  horticulture  will  derive  from  its  distri- 
bution. I  am  surprised  that  no  notice  is 
taken  of  the  Metropolitan  Sewage  Manure 
Company,  which,  by  two  Acts — 10th  and 
11th  of  Vict.— has  the  sewage  of  the  West- 
minster district  granted  to  it,  for  tiie  expresa 
purpose  of  conveying  it  Into  the  country  in 
a  liquid  fbrm,  in  the  same  way  as  water  is 


^Uantt  the  "  all-powerful"  agent  of  modem  limes 
is  80  new  a  thing  as  a  mechanical  power,  that  the 
very  word  was  unknown  to  the  English  language  in 
the  dsgrs  of  our  best  standard  Engliih,  writers.  It 
is  not  once  used  by  Sbakspeare,  nor  by  the  translat- 
ors of  the  Bible.  What  we  now  call  steam,  was  of 
old  generally  referred  to  aS  air,  er  wind,  or  smoke. 


now  conTeyed,  and  who  are  proeeediqg  with 
their  works  for  tliis  purpose  under  the  sanc- 
tion of  the  said  commissioners,  and  according 
to  the  plans  of  Mr.  Mylne,  the  eminent 
engineer  of  the  New  River  Water-works, 
who  reckons  on  being  able  to  supply  the 
neighbourhood  of  Fulham  in  the  course  of 
the  present  summer.  It  has  been  found  by 
experience  that  sewage  manure  on  lands  or 
gardens  girea  out  much  less  smell,  and  la 
much  less  offensive  than  solid  manure,  it 
being  diluted  by  surface  Aid 'cleansing  wa- 
ters.   I  am.  Sir,  yours,  &c., 

C. 
March  1,1 84S. 


Thus  Job,  in  describing  the  leviathan,  says,  ac- 
cording to  onr  English  ▼erslon— "  Oat  of  his  nostrils 
goeth  smoke  (steam),  as  out  of  a  seething  pot  or 
cauldron."  And  Porta,  In  his  account  of  one  of 
the  earliest  approximations  to  the  modem  steam 
engine,  savs— "As  long  as  the  watsr  shall  smoke, 
*</tMMra,'^tha  air  will  press  the  water,"  &c. 


SPHEKSKXnBS  OV  TBS  GOMINO  COlfBT. — ^BT  JOHN  T.  BASBBB,  XSa.,  OV  TmiKITY 
COLLIOB,   OAMBKTDOB. 

(Continued  firom  page  188.) 

Sir, — I  now  transmit  to  you  ephemerides  of  the  expected  comet  of  1264  and  1556, 
(continued  from  page  188,  JNo.  1280,)  extending  to  June  7,  upon  six  additional  hypo- 
theses. As  the  comet  n^y  at  this  present  time  be  visible,  even  supposing  the 
perihelion  passage  delayed  till  the  commencement  of  June,  the  results  or  the  calcu- 
lations may  be  of  interest  to  those  persons  who  are  disposed  to  search  for  this 
body. 

The  aohelion  point  is  distant  more  than  8,000,000,000  miles  firom  the  sun,  which  is 
gpreater  than  twice  the  distance  of  Neptune,  whilst  the  orbit  is  very  nearly  seven 
timei  longer  than  it  is  broad ;  the  nodes  are  situated  very  close  to  the  earth's  path,  the 
ascending  node  being  without^  and  the  descending  node  within  the  orbit  of  the 
earth.  The  distance  of  the  former  is  about  0-1919,  and  the  latter  0-1849  firoih  our 
path.  The  transit  through  the  ascending  node  takes  place  48*8  days  before  the  pas- 
sage  through  the  perihelion ;  the  descending  node  is  passed  about  29  days  after. 
The  periodic  time  of  the  comet  will  be  considerably  affected  when  the  perihelion 
passage  takes  place  near  May  4  or  August  23,  owing  to  the  near  proximity  of  the 
nodes  to  the  earth's  orbit;  thus,  in  1556,  the  comet  passed  its  perihelion  on  April 
22  (O.  S.},  and  on  March  8,  the  distance  between  the  centres  of  the  two  bodies  was 
only  0*67298.  The  perturbation  in  the  periodic  time  produced  by  this  near  approach 
to  the  earth,  has  been  determined  by  Professor  M&dler  to  be  14*5  days,  and  he 
therefore  fixed  upon  the  beginning  of  14&rch,  184^,  for  its  reappearance;  but  in 
such  an  enormous  orbit,  and  where  the  body  reoedes  to  so  vast  a  distance  firom  the 
8un»  it  is  imponible  to  say  what  causes  mky  retard  its  reappearance. 

The  asmimed  times  of  perihelion  passage  ate : 

6 April  18, 1848 

7 April  28, 

8 Mat     8, 

9 Ma>  18, 

10  .  .        .        •        .  May  28,-^ 

11 Jane     7,  — — 

The  places  given  in  the  ephemeris  acre  fbr  Greenwich  mean  noon,  of  each  day ; 
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Hyp.  VI. 


Right  Afeenslon. 


A.  m.  9. 

17  32  45 

20  21  52 

22  3  12 

23  2  56 
23  52  16 


14  13  17 

17  35  47 

21  53  30 

23  9  56 

23  48  43 

0  26  6 


11  58  42 

11  42  10 

8  37  29 

1  1  52 

0  40  10 

0  43  4 

1  3  34 


10  56  41 
10  21  46 


9  17  3 

7  14  34 

4  27  3 

2  34  2 

1  49  42 

1  46  16 


10  V  56 

9  53  23 

9  13  49 

8  25  2 

7  25  20 

6  9  0 

4  34  27 

3  11  3 


2  36  34 


10   3  35 

9  37  45 

9   9  21 

8  40  21 

8  11  52 

42  15 
5  28 
8  16 

43  15 
22  48 


DecUnatioB. 


-  11  19  37 

+  5  0  26 

13  4  3 

15  8  5 

4-  14  51  8 


-  16  49  25 

+  4  30  54 

24  18  24 

24  15  57 

22  14  7 

+  19  38  13 


-  14  40  6 

-^  2  41  51 

+   65  24  46 

47  23  1 

36  22  55 

29  59  19 

+  24  46  50 


-  12  18  58 

—  4  12  21 
+   12  38  44 

37  12  29 

48  25  26 

44  58  42 

37  38  2 

-h  30  11  4 


-  10  53  48 

«.  4  43  28 

+  4  47  3 

17  17  53 

30  43  53 

41  51  28 

46  54  59 

43  46  33 

•I-  35  36  59 


-10  0  35 

-  4  59  23 

+  1  45  52 

9  50  8 

18  35  24 

27  35  38 

36  33  53 

44  23  47 

46  52  22 

+50  1  31 


Log.  A« 


9*4696514 
•5237343 
•7044940 
•8681163 

9*9982598 


9*4266366 
-1172147 
•3748617 
•6441875 
•8295004 

9*8685617 


9^5817003 
9*2847606 
8*9374707 
9*3485930 
•6141532 
•7964920 
9*9372127 


9-7345941 
•5848044 
•4332146 
•3809431 
•4821717 
•6296140 
•7740981 

9*9052815 


9*8523016 
•7612904 
•6809863 
•6271026 
•6100626 
•6295229 
•6822521 
•7669180 

9*8744529 


9^9444643 
•8821648 
•8315398 
•7954087 
•7725610 
•7582911 
•7493079 
•7494522 
•7766527 

9-7759713 


Trinity  Co»«|«»  CanMdg*,  ^ebnuiy  25. 


JoHK  T.  Babbbs. 
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INaUlAlAft  AMD  ANBWIKS  TO   INaUIEIlS. 


Ckmdcui  M^Uiku,'^**  P.  A.  P."  The  wood  for  the 
bett  of  these  matehet  is  cut  by  a  maohioe  pe« 
tented  by  Mr.  A.  Meyer,  December  4, 1839.  At 
the  CltT  Saw-mille  of  Meicn.  EMlaUet  and  Mar- 
grave  there  are  two  of  theee  machines  In  constant 
work,  which  produce  no  less  than  3,296,000 
splints  per  day.  So  Tast,  however,  Is  the  demand 
for  tiieae  articles,  that  by  tu  the  greater  portion 
are  said  to  be  made  ftom  hand-cut  splints  and 
fitom  splints  imported  firom  abroad. 

rA«  Aoi/foe  of  Lead  into  8heett  was  Invented  by 
Thomas  Hale,  in  1670;  and  the  first  mill  for  the 

Purpose  was  erected  at  Deptford.  In  the  Phil, 
rmm».  for  1074,  the  invention  is  ascribed  to  Sir 
PhUip  Howard  and  Mi^or  Watson,  but  these 
gentlemen  were  merely  partners  with  Hale  in  the 
patent. 

PerMnf'  SMp-pasMi.— "  Nautilus."  A  desertptlon 
of  this  pump  will  be  found  in  the  S8th  vol.  of  the 
Trtnu,  of  ike  Society  of  Arle,  who  awarded  Mr. 
Perkins  their  gold  medal  for  the  invention. 

Liquid  Cmrhouie  Jeid.-^^'B.  P."  The  force  exerted 
by  tlUs  acid  at  the  low  temperature  of  32^  has 
been  estimated  to  be  equal  to  S5  atmospheres. 

J^iepiaeewuui  of  SUpi,—**  A  Mechanle.'^  It  is  im- 
possible, in  the  space  which  we  can  here  aflbrd,  to 
ramish  the  desired  information,  and  there  is  no 


cheap  book  on  the  subject  to  whkh  we  can  refer. 
We  shall  shortly,  however,  have  occasion  to 
notice  a  work  on  the  "Theory  and  Practice  of 
Ship-building,"  which  has  just  come  out,  by  Mr. 
White,  the  eminent  shipbuilder  of  Cowes,  and  we 
may,  then,  perhaps,  be  able  to  extract  ftom  it  an 
answer  to  our  correspondent's  inquiries. 

Metal  for  Oudaeone,—'*  A  Miller.^  Cast  iron  is 
inferior  in  cohesive  force  to  wrought  iron,  but  it 
possesses  a  valuable  property  which  the  other 
does  not  possess,  viz.,  that  of  not  being  acted 
on  by  the  grease  or  oil  employed  for  lubrkation, 
and  for  that  reason  it  is  preferred  by  many  ex- 
perienced engineers.  It  lasts,  besides,  a  very  long 
time :  Buchanan  makes  mention  of  a  water-wheel 
at  Deanstown,  near  Doon,  which  had  run  for 
nearly  thirty  years  on  pillows  or  bearings  of  cast 
iron,  with  but  little  injury  to  the  latter. 

Baf-Leaf  Teelk,^**  J.  J.-  The  Urm  '•  bay  leaf.*' 
made  use  of  by  a  iuryman  en  a  late  trial,  and 
"  which  nobody  else  seemed  to  understand," 
is  commonly  given  In  Lancashire  to  a  form 
of  tooth  much  in  vogue  there  for  watch-wheels, 
from  its  general  resemblance  to  the  bay  leaf.  It 
is  of  the  character  of  the  epicycloid,  but  la  in 
practice,  we  bettere,  formed  entirely  by  the  eye  of 
the  workman ;  a  practice  which  at  the  best  can 
only  be  productive  of  an  approximative  i 
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Mofit^flceiU  frater-rmm.'-M,  Fischer,  of  Schaff- 
haasen,  constructed  a  water-ram  In  the  form  of  a 
beaotiftd  ancient  altar,  nearly  in  the  style  of  that 
of  Eicnlsmins,  as  repreeented  in  several  old  engrav- 
ings. A  basin  about  six  inches  in  depth  and  about 
twenty  in  diameter  received  the  water  which  formed 
the  motive  column.  The  water  flowed  through 
pipea  three  inches  in  diameter,  which  descended  in  a 
spiral  foim  to  the  base  of  the  altar;  on  the  valve 
•peaiDg,  a  third  of  the  water  escaped,  and  the  rest 
was  forced  up  to  a  castle  several  hundred  ftet 
above  the  level  of  the  Rhine. 
Jome^  FrieHonHammer.—Vfe  have  been  favoured 
with  a  sight  of  a  novel  machine  which  has  just  been 
comnleted,  and  is  now  at  work  at  the  Great  Western 
Works,  the  invention  of  Mr.  John  Jones,  manager 
of  the  works,  who  also  invented  the  "  Cambrian 
Xnglne."  Tlie  machine  Is  called  a  "  Friction  Ham- 
mer," and  consists  of  ftames  of  cast  Iron  in  which 
are  vertical  slides  acting  aa  guides  to  the  hammer, 
and  also  supporting  the  machinery  necessary  for 
pvtting  the  hammer  in  motion.  The  hammtr  con- 
sists of  a  plane  bar  of  fiat  wrought  iron  so  arranged 
as  to  work  In  the  slides,  and  is  raised  by  meaos  of 
two  vertical  rollers  turning  in  opposite  dl/ections, 
which  are  made  to  bear  upon  the  bar  by  an  exceed- 
ingly simple  arrangement  of  levers.  A  slight  pres- 
sore  upon  the  handle  of  one  lever  raises  the  ham- 
mer to  any  height  not  exceeding  7  foot ;  the  pres- 
sure being  removed  it  falls  by  its  own  gravity— this 
lever  to  also  arranged  so  as  to  stop  the  hammer  In 
say  part  of  Its  descent,  should  circumstances  ren- 
der It  neceeaaiy.  The  friction  rollers  are  put  in 
modon  by  mefns  of  straps  and  pulleys,  fly  wheels 
being  atoo  fitted  on  each  strap.  A  double  punching 
and  shearing-machine  of  great  power,  by  the  same 
taiventor,  has  also  just  been  completed  at  these 
works.— BHIis*  Mirror. 

The  Arekiwtedian  5erew.— Although  It  is  said  to 
have  been  invented  by  Archimedes,  and  has  long 
been  named  after  him,  there  are  circumstances 
which  render  it  probable  that  those  writers  were 
mtotaken  who  attribute  it  to  the  great  philosopher 
ef  Syracuse.  There  Is  no  evidence  that  Archi- 
medes himself  ever  claimed  its  invention ;  and  his 
eountryman,  Diodorus  Siculus,  who  lived  two  hun- 
dred years  after  him,  admits  that  it  was  Invented 
in  Egypt.  '  Again  I  Vltruvius,  who  was  contempo- 
lary  with  Diodorus,  and  had  therefbre  pqual  oppor- 
tnnitlee  of  ascertaining  the  history  of  the  inven- 
tion, never  once  ascribes  it  to  Archimedes,  although 
be  evinces  a  laudable  anxiety  throughout  his  work 
to  trace  every  Invention  to  its  true  author. 


Hew  Galfmnie  ^e/iery.— One  Laming  Swan  haa 
taken  out  a  patent  in  the  United  States  for  the  em- 
ployment in  galvanic  batteries  of  dilute  sulphuric 
acid  kept  saturated  by  an  alkaline  snlpbate.  He 
says,  however,  that  he  limits  his  claim  "  to  the  use 
of'^  the  solution  in  batteries  used  for  tel^raphlc 
purposes,"  that  he  "  may  not  be  supposed  in  any 
way  to  interfere  with  experiments,  having  for  their 
object  the  advancement  of  science;"  that  is,  he 
limits  his  claim  to  the  only  use  of  It,  of  which  any 
profit  can  be  made.    Highly  liberal  this ! 

Mahomet M  Co^a.— The  suspension  of  this  eolBn 
in  the  air  has  been  generally  regarded  as  a  fiction; 
but  if  we  may  credit  a  stetement  in  Poncet's  "Tra- 
vels In  Abyssinia,"  it  Is  nothing  more  than  has  been 
accomplished  in  another  case.  Ho  afllrms  that  he 
beheld  in  a  monastery  in  that  country  a  golden  staff 
about  four  fbet  long,  poised  in  the  air,  without  any 
visible  support;  and  that,  to  detect  any  impoaition, 
he  desired  leave  to  examine  it  closely,  which  was  ac- 
oerded  to  him,  when,  "  to  take  away  all  doubt,"  he 
says,  "  I  passed  my  cane  over  it,  and  under  it,  and 
on  ail  sides,  and  found  that  thto  staff  of  gold  did 
leally  hang  of  itself  in  the  air." 

Ifoak't  Ark  was  In  length  six  times  its  breadth, 
and  in  depth  one  tenth  of  its  length.  Most  of  our 
large  steamers  are  built  of  the  same  proportions ; 
and  Mr.  White  asserts  ("  Treatise  on  Naval  Archi- 
tecture") that  for  Btabllltv  and  security  none  better 
oould  possibly  be  selected.  The  ark  was  twice  as 
long,  and  twice  as  wide  andMeep  as  one  of  oux  West 
In£a  mail  steamers,  and  consequently  it  would  take 
eight  of  them,  considered  as  resular  figures,  to  make 
a  vessel  as  large  as  that  which  was  freighted  with 
the  wreck  of  "  the  world  before  the  fiood." 

SwMhMonian  IfulUuUoa  (U.  5.)— At  the  late 
meeting  of  the  association  of  American  Geologists, 
Professor  Henry  gave  a  brief  account  of  the  founder 
of  the  Smithsonian  Institute.  He  waa  a  natural 
son  of  the  Duke  of  Northumberland,  of  an  amiable 
dtoposition,  and  much  devotcl  to  science.  He  was 
a  great  chemist,  and  on  one  occasion  ho  observed  a 
tear  trickling  down  the  cheek  of  a  lady  which  he 
caught  on  a  piece  of  glass,  lost  one-half  and  analyies 
the  other,  and  discovered  a  microscopic  salt.  He  waa 
the  author  of  more  than  twenty  original  memolro 
on  various  sutdects,  and  felt  proud  of  hto  sclentlfie 
attainments.  He  had  a  soul  far  more  noUe  than 
hto  fother  the  Duke,  and  felt  hto  own  worth,  aa 
every  talented  man  does,  and  on  one  occasion  wrote 
thus:  ''The  best  blood  of  England  flows  in  my 
veina^-on  my  father's  side  I  am  a  Northumberland 
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-*n  my  mother'i  I  am  x«lated  to  khuok    Bnt  UUt  troly  tluai  UU  propjecjr  be  ftilflUad.     Profeswr 

It  of  no  conieQuence.    My  name  thainive  In  the  Henry  said  he  coulf  ftnd  no  eridenw  that  he  had 

metoory  of  Mankind,  when  the  tltlet  of  the  Vm-  written  thia  in  ^ew  of  the  ettabllaluaeiit  of  an 

t^imberlands  and  Percys   are  forgotten.-     And  Inetitntion.— 5c<«»*^  American. 

WBIKLT  LlftT  or  NBW  SNOLI8H  PATENTS. 

Elizabeth  Wallace,  of  Laurel-lodge,  Cheltenham,  protection  of  human  life  and  property  from  lost  or 

Gloucester,  spinster,  for  rerUin  improvements  in  injury,  and  also  of  communicating  signals  by  the 

fkcing,  figuring,  designating,  decorating,  planning,  same  agency,  describing  the   cause  or  cauaea  of 

and  olhenrlse  fitting  up  houses  and  other  buildings,  alarm;  and  a  new  mode  of  securing  the  passage  of 

parts  of  which  are  applicable  to  articles  of  furniture.  electricity  for  the  above  purposes  to  be  substituted 

Kbruary  28;  six  months.  or  not  for  the  side  chains,  and  of  commumcaung 

John  Cross  Roberts,  of  Holywell,  Flintshire,  sur-  intelligence  between   distant  placea  on  th«  line. 

geon,  for  a  simplified  and  improved  mode  of  com-  Febniary  28 ;  six  months. 

munlcating  intrfligenco  by  means  of  electricity  and  William  Palmer*  of  Sutton-strert,  qerkenwell, 
magnetism,  combmed  or  not  with  steam,  on  rail-  for  improvements  in  melting  fats  and  in  the  ma- 
ways  between  the  carriages  on  the  line  and  the  nuCscture  of  candles.  February  28;  six  months, 
engine  or  tender,  so  that  the  guards  and  passen-  Charles  Ritchie,  of  Aberdeen,  Scotland,  engineer, 
giers  may  give  notice  to  the  engineer,  or  engine  for  certain  improvements  in  locomotive  and  other 
driver,  for  the  prevention  of  accidents  or  casual-  engines.  March  2;  six  months, 
ties,  or  the  mitigation  of  the  evUs  thereof,  and  the 


WJ^IKLT  LIST  OF.  DISIGNS  FOR  ARTIQLKS  OF  VTILITT   REOTSTRRID. 

Date  of   No.  in 
Rostra- the  Re- 
tlon.      glstor.    Proprietors' Names.                     Addresses.  Subjects  of  Designs. 

Feb.  24      1371      Henry  Cable Bridge-road,  Lambeth Fumi-porte,   improved  chim- 
ney top. 

35      1372      Joseph  David  Rankin...  Enniskillen,  Ireland.^ Safety  coat. 

26      1373      Henry  Johnson  and  Co.  Stamford ^ ^...  Pelvipedk  bath, 

„      1374     Thomas  Craddock  and 

Co Birmingham Improved  apparatus  for  work- 
ing expansive  steam  talyei. 

28  1375     William  Hayward. Northumberland-street,  Ci^-id.  Carriage  lamp. 

29  1376      Walter  Thomhlll New  Bond-street .«...  Blade  of  razor. 

March  1      1377      Barnard  Isaacs  ^ »  St  James's  street Trousers. 


atiberttstemtntd^ 


To  Engineers  and  BoUer^Makers* 

LAP-WRLDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOTIVE  STEAM-BOILERS,  Tabes 
for  Steam,  Gas,  and  other  purposes  ;^all  soru  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  Cambridge-street,  Birmingham,  and  Smethwiek,  Staflfbrdahlre,  maniiftetaxe  BoUcr 
and  Gas  Tubes,  under  an  exoloaive  License  flrom  Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extensively}  used  In  the  Boilers  of  Marine  and  Locomotive  Steam  Engines  in 
England  and  on  the  Continent  ;'*are  Stronger,  Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in  Uxe  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works— Smethwiek,  Staffordshire. 

LONDON   WAREHOUSE— No.  68,  UPPER  THAMES-STREET. 

What   to  Eaty  Drink,  and  Avoid. 

8ou«D  DiossTioK  1  What  a  boon  1  but  what  a  "  HOW  to  be  HAPPY  "  (the  price  is  bat  la.  each; 
rarity  I  All  the  wealth  in  the  world  cannot  buy  it,  if  by  post.  Is.  6d.  in  stamps.)  They  recommend  no 
and  yet  how  simple  it  is  to  secure  it.  Dreamless  nostrum,  pill,  or  balm,  but  render  every  possessor 
nights  I — How  refreshing  is  a  good  night's  rest,  and  master  or  mistress  of  his  or  her  own  case.  They 
how  few  obtain  it  I  How  fearful  is  illness,  and  who  tell  home-truths,  and  detail  facts  that  may  astound, 
have  we  to  blame  for  it  Hmt  ourselves!  PbyBK:  it  but  whlob  are  worthy  of  recognition;  and  they  tut" 
one  evil  to  cure  another;  but  caution  keeps  on  more  thermore  unmystify  the  laws  of  life,  health,  and 
fire  than  water  quenches.  Reader,  if  you  value  the  happiness;  that  how  to  live  happily  and  content- 
desiderata  of  good  health  in  the  day,  and  tranquil  eOly,  is  rendered  clear  and  open  to  the  humbleet 
KBpoeeat  nights  together  with  mental  serenity  at  intelligence.  To  be  had  of  Sherwood,  23,  Pater- 
all  times,  or  should  lack  firmness  of  nerve  or  pur-  noster-row;  Carvalho,  147,  Fleet-street;  Mann,  39, 
pose,  or  soflbr  from  the  sorrows  of  an  aiSicted  body,  Cornhill;  Nelson,  457,  West  Strand,  and  all  book- 


seek  how  to  obtain  the  former,  and  remove  the  v     sellers ;  or  direct  Irom  the  Author,  10,  ArgylUplare* 
latter,  ta  DJL  CULVBRWELI/S  litOe  Jlemoin,       Regent  street,   who  can   be  personally  eonferrea 

IT,  and  in  tka  eytaljig  tiU  iii 
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e^tod  »  HOW  TO  UVB ;  or,  WHAT  TO  EAT,       with  daily  liU  igur,  and  in  tka  t rtBlng  tiU  nine. 
DRINK,  fud  AVOID  r  and  its  Companion-* 


Wharf-road^   City'Toadf  London, 


October  1, 1847. 
rPHE  0UTT4  F|RCHA  COMPANY,  in  request- 
-■  ing  yie  attention  of  the  PabUe  to  the  accompi- 
oying  TeitUnoniaU,  have  great  pleaiure  in  stating 
that  the  steadily  increasing  demand  for  the  Pa- 
TifNT  GuTTA  PxacHA  Daivivo  BANPf  Justifies 
the  utmost  confidence  that  they  are  fUUy  approved. 

Their  durability  and  strength,  permanent  con- 
iEtftflity  and  ttnlibrmlty  of  sabetance— their  insus- 
oeptlbUity  of  injury  from  contact  with  Oils,  Grease, 
Acids,  ^aliea,  or  Water,  and  the  fsdlity  with 
which  the  single  Joint  required  can  be  xpade  in 
Bands  of  an  indefinite  length,  render  them  superior 
for  ahmost  all  working  purpoiet,  and  decidedly  eco- 
nomical. 

Galoshes,  TjUfiag  of  all  ■<»•,  Bougies,  Cathetert, 
and  other  SVBJeiGALmSTBUM£?T8;  MOULD- 
INGS POR  PICTURK-FBAMS8  and  qth^r  deeo- 
zative  purposes  ;  WHIPS  and  THONGS,  TENNIS, 
tiOLF,  and  CRICKET  BALLS,  are  iu  a  forward 
state  of  manudscture,  and  will  be  vexy  shortly  ready 
(or  sale. 

All  orders  forwarded  to  the  Company's  Wokks, 
WHAajr-noAO,  City-road,  will  xeceiTe  immediate 
attention. 

Haslingden,  September  4, 1847. 

Dear  Sir,— We  have  now  been  using  the  Gutta 
Percha  Straps  for  the  last  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  our 
most  sanguine  ezpectatioiis ;  and  we  may  add,  that 
■ome  of  our  maehlnes  which  required  a  ]£-lnch  lea- 
ther strap,  and  which  almost  daily  required  to  be 
xepalred,  we  have  been  turning  the  same  with  the 
Gntu  Percha  Straps  10  inches  only  for  the  above- 
named  period,  and  now  find  them  as  good  as  the 
day  they  were  first  applied. 

We  remain,  youzs  respectfliUy, 

'  w.  ft  rTturner. 

To  8.  Statham,  Eaq.,  Outta  Percha  Company. 
AUas  Works,  Manchester,  Sept.  1,  1847. 

Sir, — In  reply  to  your  inquiry  as  to  the  result  of 
onr  experience  with  the  Gutta  Percha  Straps,  we 
have  great  pleasure  in  statins  that  the  advantagea 
they  possess  are  so  very  manifest  as  to  induce  us  to 
apply  them  in  almost  every  instance  where  new 
straps  are  required. — We  are,  Sir,  very  respectfully, 
SHARP,  BROTHERS. 

Samuel  Statham,  Esq.,  Gutta  Percha  Company. 
Bridgewater  Foundry,  Patricroft,  near 
Manchester,  Sept.  3, 1847. 

Shr,— In  reply  to  your  inquiry  respecting  how  we 
like  your  Gutta  Pereha  Machine  Straps  or  Driving 
Belts,  althongh  we  have  not  had  quite  so  much 
experience  in  the  above-named  use  ot  Gutta  Percha 
as  we  hope  to  have,  so  &r  as  we  have  employed  it 
It  has  given  us  general  satlsCsction.  The  beauti- 
ftilly  straight  and  regular  manner  in  wliich  it  runs 
on  the  puUeys,  especially  on  onr  oone  or  speed  pul- 
leys, is  a  strong  recommendation  in  its  Ihvour ;  and 
although  we  are  Inclined  to  thUik  it  does  not  take 
so  fhst  a  nip  on  the  pulley  as  leather,  yet  there  is 
ample  hold  for  all  general  purposes.  We  shall  con- 
tinue to  use  it  and  io  give  it  onr  best  attention,  so 
aa  to  learn  how  to  employ  to  best  advantage  the 
many  excellent  quaUties  it  possesses  over  the  ordi- 
nary leather  belts. 

NASMYTH,  GASKELL,  ft  CO. 

S.  Statham,  Esq.,  Gutta  Percha  Works,  London. 
Manchester,  1 8th  June,  1847. 

Dear  Sir, — ^We  beg  to  inform  you  that  we  have 
now  had  the  patent  Gutta  Percha  Bands  or  Straps 
in  use  for  more  than  six  months.  For  tube  frames 
we  consider  them  very  much  superior  to  anything 
we  have  tried  before.  Thev  also  do  very  well  as 
open  straps  for  mules,  throstles,  looms,  &c. 
We  are.  Sir,  yours  respectfuUy, 

TU08.  DODGSHON  ft  NEPHEWS. 

Mr.  Samuel  Statham,  Gutta  P«tch«  Company. 


Wellinffton  Mills,  Stockport,  4th  September,  1847. 

Gentlemen, — We  have  much  pleasure  in  bearing 
our  testimony  to  the  valuable  qualities  of  the  Gutta 
Percha  for  driving  bands.  We  nave  fonnd  it  answer 
exceedingly  well  in  most  cases  where  we  have  tried 
It,  and  we  think  it  has  only  to  be  made  known  to 
ensure  its  very  general  use. 

We  are.  Gentlemen,  yours  obediently, 

HOLE.  LINGARD,  ft  CRUTTENDEN, 

To  the  Guttapercha  Company,  City-road,  London. 
Totdngton  Hall,  near  Bury,  Lancashire, 
September  S,  1847. 

Dear  Sir,— Tour  letter  o^  the  81st  August  is  to 
hand,  and  in  answer  respecting  the  use  of  your 
OutU  Percha  Bands,  1  cannot  give  you  a  better 
proof  of  our  approval  of  them  in  preference  to  lea- 
ther straps,  than  having  given  an  order  for  another 
to  your  partner,  yesterdav,  to  be  fnreadineas  in  case 
of  accident.  They  are  decidedly  preferable  to  the 
old  straps ;  and  We  can  reconnMnd  them  with  the 
greatest  confidence  to  any  person  for  Driving  Straps. 
For  HALL  ft  GORTON,  THOMAS  GORTON. 

8.  Statham,  Esq.,  Gutta  Pereha  Company. 

Brewery,  16th  September,  1847. 

Gentlemen,— We  have  much  pleasure  in  repeat- 
ing our  testimony  to  the  very  great  improvemeut 
efi^ected  by  the  use  of  Machineiy  Bands  made  of 
your  material  Instead  of  leather :  fhe  stoppage  of 
parts  of  our  works,  through  the  fsiling  of  the  lea- 
ther straps,  used  to  be  of  daily  occurrence,  causing 
great  inconvenience  and  expense.  With  this  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advantage  of  using 
your  material  is  surprising,  as  r^ards  economy  and 
saving  of  trouble.  We  confidently  recommend  it 
fo  machinists  and  factories  ibr  general  adoption. 
TRUMAN,  HANBURY,  BUXTON,  ft  CO. 

To  the  Gutta  Pereha  Company. 

Patent  Ghitta  Percha  Selea  for 
Boots  and  8koea. 

The  capabilities  of  the  GUTTA  PERCHA  SOLES 
FOR  BOOTS  AND  SHOES  having  been  exten- 
sively and  satisfkctorily  tested,  we  can  unhesitat- 
ingly recommend  the  material  prepared  for  the  por- 
poae,  its  merit  having  been  acknowledged  by  all 
who  have  worn  it.  Indeed,  experience  baa  proved 
that  Gutta  Percha  Soles  wear  twiee  aa  long  as  lea- 
ther, with  great  additional  personal  comfort,  and 
they  remain  perfectly  impervious  to  wet  until  quite 
worn  through. 

23,  Southampton-row,  1st  Sept.,  1847.  ^ 

Gentlemen,~I  write  to  thank  you  for  allowing 
me  to  use  the  new  PATENT  GUTTA  PERCHA 
SOLES.  I  felt  annoyed  at  not  being  allowed  to  use 
them  from  the  time  I  hsd  first  worn  them,  namely, 
from  last  October,  but  am  not  sorry  now,  because  I 
can  speak  confidently  of  their  advantages  over  lea- 
ther soles.  I  made  the  first  nair  last  October,  and 
wore  them  eight  months  beiore  I  wore  the  soles 
through.  1  had  them  heeled  six  times,  and  one 
pair  of  extra  fronts  I  put  to  the  same  soles.  /  onlff 
kept  the  one  pair  in  wear  to  tee  how  long  thep  womtd 
last.  I  will  never  wear  another  leather  sole  so  long 
as  I  can  gel  OUrf  A  PERCHA  SOLES,  and  1  walk 
from  12  to  SO  miles  a  day. 

C.  WRIGHT,  Boot  and  Shoe-maker, 

To  the  Gutta  Percha  Company. 

9,  Gloucester  Row,  Hoxton,5lh  July,  1847. 

Sir,— 1  beg  to  thauk  you  for  the  boots  with 
GUTTA  PEllfHA  SOLES  whicli  1  had  from  you 
on  the  first  of  tho  year.  I  have  had  tfaem  In  con- 
stant use  for  nearly  five  months,  the  greater  portion 
of  that  time  being  the  most  inclement  period  of  the 

Sear;  and  firom  my  occupation  aa  a  general  post 
Btter-carrier,  you  may  be  sure  that  they  have  had 
more  than  a  common  fidr  tiial,  and  the  QutU  Pv- 
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cha  teems  now  u  flrm  and  as  little  worn  as  on  the 
first  day.     W.  HUTTON,  Q.  P.  O.  Letter  Carrier. 

To  £.  Granville,  Esq.,  Gutta  Percha  Works. 

28,  St.  John-street,  Au^UBt  25th,  1847. 

Gentlemen,— It  gives  me  great  pleasure  to  ac- 
quaint you  that  the  Gutta  Percha  Soles  I  had  from 
your  Works  have  answered  the  purpose  admirably, 
as  I  can  ftOly  testify,  having  had  them  in  wear  six 
months,  during  the  winter,  In  Smithfield-market, 
and  have  not  been  sutti«cted  to  the  annoyance  of 
wet  feet,  as  Is  often  the  case  with  leather  soles,  and, 
In  my  opinion,  they  wear  three  times  as  long. 
'    ^         •  H.I.TARLING. 

To  the  Secretary  of  the  Gutta  Percha  Company, 

Dear  Sir, 

I  have  worn  the  Gutta  Pereha  Soles  for 
nearly  a  year,  with  much  satisflKtionand  comfort : 
la  wet  and  cold  weather  they  keep  the  feet  perfecUy 
dry  and  warm— are  pleasant  to  wear,  and  I  have 
found  them  more  durable  than  leather. 
I  am,  Dear  Sir,  yours  faithfully, 

W.  GORTON. 

To  the  Gutta  Pereha  Company. 
N.B.— The  above  Soles,  which  aw  not  worn  out, 
may  be  seen  at  the  Gutta  Pereha  Company^  works. 
No.  8,  Union  place,  New-road. 


TO  ARCHITECTS,  BUILDERS,  &c. 

Patent   Copper    'Wire   Cord. 

R.  8.  NEWALL  &  Co.'s  PATENT  IMPROVED 
COPPER-WIRE  CORD  for  Window  Sash  Lines, 
Hot-houses,  Lightning  Conductors,  Hanging  Pic- 
tures, Clock  Cord,  and  various  other  purposes  for 
which  hempen  rope  has  hitherto  been  used.  This 
neiv  and  valuable  Patent  is  fast  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with 
the  above.  Specimens  of  the  Wire  Cord  may  be 
seen  at  the  Office  of  the  Patentees,  No.  163,  Fen- 
church-street,  London :  W.T.  ALLEN,  Agent ;  and 
may  be  had  of  all  respectable  Ironmongers. 

Screw  Propellers. 

LOWE  e.  PENN.  Before  Lord  Chief  Justice 
Denman  and  a  Special  Jury. 
This  action,  which  was  formerly  tried  in  Decem- 
ber, 1844,  and  a  verdict  found  for  the  Plaintiff  upon 
all  the  counts,  was  again  brought  before  the  Court 
of  aueen's  Bench  on  the  2Srd  February,  when,  alter 
a  trial  of  two  days,  the  Jury  again  found  a  verdict 
for  the  Plaintiff,  with  damages. 
Match  1, 184S. 


Paper  of  any  length  required  are  made  to  adhere 
firmly  together  by  a  double  coat  of  waterproof 
composition.  The  above  has  been  extensively  used 
by  paper-hangers  for  placing  agsinst  damp  walls ; 
it  also  forms  an  excellent  Sheathing  Paper.  For 
ftirther  particulars  apply  to  Mr.  Johnson,  of  the 
Firm  of  Messrs.  Tatham,  Upton,  and  Johnson, 
Austin  Friars,  where  the  Specification  and  Samples 
may  be  seen.  March  2, 1848. 

Deaue's  Two-Hole  Black  Pens, 

which  are  unequalled  for  their  durability  and  eaay 
action,  sre  adopted  by  the  gentlemen  of  the  Stock 
Exchange,  and  the  principal  bankers,  merchants, 
and  public  companies  of  the  city  of  London,  besides 
several  of  Her  Majesty's  Judges,  the  most  eminent 
counsel,  and  the  reverend  the  clergy.  Their  cheapness 
and  popularity  have  Induced  many  unprincipled 
people  to  put  forth  imiUtions  of  the  genuine  arti- 
cle, which  are  equally  useless  to  the  purchaser,  and 
disgraceful  to  the  vender.  The  public  are  there- 
fore cautioned,  and  respectfully  requested  not  w 
purchase  any  as  DEANB'S  GENUINE  TWO 
HOLE  BLACK  PENS  unless  each  pen  is  stamped, 

••  G.  and  J.  Deane,  London-bndge," 

and  the  box,  which  contains  exactly  twelve  dosen, 

has  thereon  a  variously-coloured  label,  inscribed, 

"G.   and  J.  DEANE'S  Two-Hole  Black    Pens, 

46,  King  WUlUm -street,  London-bridge." 


iKiwe's  Screw  Propeller.— 
Notice. 

THE  Owners  of  all  Vessels  fitted  with  Mr.  Lowe's 
Patent  Propeller  of  Curved  Blades,  now  in 
general  use  in  Her  Majesty's  Navy  and  the  Com- 
mercial Marine,  are  required  to  take  out.  Licenses 
for  the  use  of  it  ,.^     ^ 

Mr.  James  Lowe  is  the  only  Patentee  of  the  above 
Propeller  of  Curved  Blades,  and  all  persons  infring- 
ing the  Patent  will  be  proceeded  against  by  legjd 
process,  subjecting  themselves  thereby  to  triple 
costs  of  the  action.  „     ^«.      vt 

Application  to  be  made  at  the  Propeller  Office,  No. 
19,  Tooley-street,  London  Bridge. 

Edwaej)  Jkmkinb,  Secretary. 


FOR  SALE, 

A  VALUABLE  PATENT  for  an  ImPS°je* 
Process  of  Rendering  PAPER  and  WRAP- 
PERS WATERPROOF,  and  Machinery  for  the 
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Sib, — I  seDd  you  some  further  illus* 
trations  of  the  modes  of  applying  my 
patent  valve  with  the  registerea  expansion 
apparatus,*  and  more  especially  the  man- 
ner in  which  J  applv  the  same  to  my 
patent  arrangement  of  parallel  cylinders, 
the  pistons  of  which  move  in  opposite 
directions,  so  that  one  such  engine  is 
made  to  work  without  a  fly-wheel,  by 
the  cranks  being  set  at  such  an  angle 
that  the  crank  attached  to  the  large  or 
low-pressure  piston  has  passed  sufficiently 
over  the  dead  point,  before  that  attached 
to  the  small  or  high-pressure  piston  has 
attained  the  dead  point,  by  which  the  mo- 
tion is  continued.f  The  figs,  from  1  to  4 
show  the  manner  in  which  this  is  effected. 
The  cranks  are  not  shown,  but  it  will  be 
seen  that  the  large  piston,  c,  which  is 
supposed  to  be  njoving  in  the  direction  of 
the  arrows,  has  passed  some  distance  from 
the  end  of  the  cylinder;  whilst  d,  which 
is  the  small  or  high-pressure  piston,  is 
just  starting  from  the  opposite  end  of  the 
cylinder,  and  in  the  opposite  direction, 
as  indicated  by  the  other  arrow,  a,  is  the 
large  cylinder,  and  b,  the  high- pressure 
cylinder,  supposed  to  be  lying  behind  it ; 
eeee,  is  the  cylinder  face,  on  which  the 
valves  work,  which  serve  for  the  ingress 
and  egress  of  the  steam  from  both  cylin- 
ders ;  til,  are  the  ports,  which  lead  to 
«  each  end  of  the  large  cylinder,  and  also 
to  the  condenser  or  atmosphere ;  kk  (see 
figs.  2  and  3,)  are  the  ports  which  lead 
to  each  end  of  the  high -pressure  cy- 
linder; and  m,  is  that  through  which 
the  steam  comes  from  the  boiler.  In 
this  arrangement  the  high-pressure  part 
of  the  valve  is  separated  from  the  low ; 
though  in  all  cases,  except  when  it  is 
desired  that  one  of  the  cranks  should 
have  the  lead  of  the  other  (as  shown  by 
the  pistons  in  ^g,  1,)  the  valve  for  both 
cylinders  is  cast  together,  and  is,  in  fact, 
one  valve;  but  in  the  instance  under 
notice,  the  dividing  of  the  valve  and 
attaching  the  high  or  low-pressure  parts 
to  their  own  separate  eccentrics,  admits 
of  a  more  accurate  setting  for  the  ingress 
and  egress  of  the  steam  into  each  cylin- 
der, so  as  to  suit  an  arrangement  of  this 
kind,    hhli,  is  the  valve  belonging  to 

*  For  a  description  of  this  valve,  lee  the  third 
article  of  thia  Number, 
t  SeeifeeA.  Mog.,  vol.  xlvil,  pp.  97,  121,  156. 


the  low-pressure  cylinder,  and,  ai  leen 
in  fig.  1,  it  is  in  section,  having  the 
back  of  it  removed,  so  as  to  show  the 
manner  in  which  the  steam  passes  from 
the  high>pressure  to  the  low-pressure 
cylinder,  and  also  from  the  opposite 
end  of  the  low-pressure  cylinder,  c,  to 
the  condenser  or  atmosphere.  It  will  be 
observed  that  the  long  port  in  the  valve, 
A,  incloses  the  port,  t,  and  the  smaller 
port,  2,  which  communicates  with  the 
high-pressure  cylinder;  and  hence  the 
steam,  which  had  previously  driven  the 
high-pressure  piston  to  the  end,  or  nearly 
the  end  of  its  stroke,  is  allowed  to  rush 
through  the  port,  2  and  i,  and  the  long 
hollow  in  the  valve.  A,  to  the  large  cylin- 
der, a,  while  at  the  same  time  the  ex- 
hausted steam  is  allowed  to  escape  through 
the  ports,  tt,  over  the  bridge,  e,  and,  by 
means  of  the  shorter,  but  wider  hollow 
in  the  same  valve.  A,  to  pass  off  to  the 
condenser.  On  the  reversal  of  the  valve, 
a  reverse  action  takes  place.  The  high- 
pressure  valve  is  seen  at^';  it  is  also 
supposed,  as  there  shown,  to  be  in  sec- 
tion, or  with  the  back  removed. 

In  fig.  1,  it  will  be  seen  that  the  two 
valves  are  in  positions  corresponding  to 
those  of  their  respective  pistons  —  the 
ports  of  the  low-pressure  valve  being 
nearly  wide  open,  while  those  of  the 
high-pressare  are  just  commencing  to 
open.  It  may,  perhaps,  be  well  to  ob- 
serve, that  as  the  communication  is  formed 
with  the  high-pressure  cylinder  before  its 
piston  has  quite  completed  its  stroke,  the 
steam  will  be  so  far  diminished  in  pressure, 
that  it  will  now  be  made  to  act  upon  the 
two  pistons ;  and  farther,  that  the  com- 
munication with  the  boiler  and  that  end  of 
the  high-pressure  cylinder  must  first  be 
closed.  This  can  be  done,  if  the  pistons 
are  not  desired  to  be  much  in  advance 
one  of  the  other,  in  the  common  way, — 
"  that  of  giving  lead  to  the  vake,"  or  it 
may  be  effected  by  the  expansion  valve, 
(as  shown  in  fig.  3,)  which  admits  of  the 
pistons  being,  if  desirable,  much  in  ad- 
vance one  of  the  other.  In  fig.  2,  is 
shown  how  the  expansion  valve  traverses 
with  the  high-pressure  steam  valve,  when 
it  is  not  desired  to  cut  off  the  steam ;  and 
in  fig.  3,  the  mode  of  using  it  when  desired 
to  cut  off  the  steam  at  any  part  of  the 
stroke  in  the  high-pressure  cylinder. 

Fig.  4,  shows  the  communication  be- 
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tween  the  small  port,  2,  which  forms  the 
eommunication  throagh  the  low-pressure 
Talve  to  the  low-pressure  cylinder,  and 
iJso  through  the  paaaages,  kk,  to  the 
high-pressure  cylmder.  In  figs.  3  and 
4,  is  shown  the  manner  in  which  the 
valves  are  held  to  the  face,  eeee,  by 
means  of  the  friction-rollers,  ooo,  which 
are  supported  by  brackets,  nnn,  in 
small  sliding  frames,  qqq,  provided  with 
adjusting  screws,  which  act  against  the 
springs,  ppp,  so  as  to  press  the  valve  to 
Its  face  with  a  force  slightly  greater  than 
that  of  the  counteracting  force  of  the 
steam.  In  this  manner  all  unnecessary 
pressure,  which,  in  ordinary  cases,  pro- 
duces great  friction  and  wear  in  the  valve, 
is  removed.  The  order  of  the  pistons 
may  be  reversed,  if  desired;  that  is,  the 
high-pressure  piston  may  take  the  lead, 
instead  of  the  low-pressure  piston,  as 
shown  above.  Thos.  Cbadjdock. 

Biimingham,  Feb.  29, 1848. 

IJLLUlflNATaO   GLASS. 

Sir,— The  gnUibUity  of  the  public  is  no 
doubt  very  great,  but  who  would  ever  have 
thought  in  this  enlightened  age  of  an  at- 
tempt being  made  to  persuade  a  saue  man 
that  you  eoald  take  his  eye-glass,  spectacles, 
opera-glass,  microscope-r-nay,  even  his  tele- 
scope—and, by  the  magical  influence  of 
prepared  leather,  render  them  capable  of 
increasing  the  power  of  vision  without 
affeeting  the  focus  of  the  lens  employed  ? 
Some  two  or  three  years  ago  I  saw  this 
wonder  tried,  and  was  assured  by  the  ope- 
rator that  plate  glass  and  crown  glass  win- 
dows, when  cleaned  by  the  magic  wasbleather, 
would  become  so  illuminated  as  to  trans- 
mit  20  per  cent,  more  light  into  the  apart- 
mentl  Nay,  that,  mirrors  when  operated 
upon  became  so  singularly  affected  that  you 
might  see  to  shave  yourself  with  the  mirror  ' 
on  the  mantlepiece  and  you  standing  at  the 
otiker  end  of  the  room !  A  piece  of  glass 
rubbed  with  the  leather  was  said  to  offer  no 
appearance  of  any  medium  existing  between 
the  spectator  and  an  object  beyond  the  glass ; 
and  in  the  same  way  the  very  diamond  be- 
came enhanced  in  value. 

I  am  reminded  of  this  extraordinary  hal- 
lucination  in  science,  if  I  may  so  term  it, 
by  a  worthy  friend  in  the  country,  who 
assures  me  he  has  received  a  most  flattering 
sccoant  of  the  illuminated  glass  invention, 
and  is  anxious  to  have  all  the  wrinkles  and 
air-bubbles  expelled  from  bis  mansion  win- 
dows, mirrors,  microscopes,  and  all  his  glass 
ware* 

It  is  unfortunate  to  see  any  effort  made 


to  degrade  sdence  by  attenipting  to  connect 
it  with  such  jugglery. 

T     ^      \/«n.  Sir,  yours,  &c.,         Siuca. 

London,  March  4,  1848. 

Mn.  oraodock's  appakatus  vok  wosk- 

INO  EXPANSIVa  STBAlf  VALVI8. 
[Regiatered  under  the  Act  for  the  Protection  of 
^  Articles  of  Utility.] 

Fig.  1  is  an  end  elevation,  and  fig.  2 
&  side  elevation,  of  this  apparatus,  the 
crossed  parts  in  each  of  these  figures 
being  represented  in  section.  In  this 
design  one  eccentric,  which  is  shown  at 
2222,  is  made  to  give  motion  to  both  the 
steam  and  expansive  valves.  The  time 
at  which  it  is  desired  to  open  and  close 
the  expansive  valve,  in  relation  to  the 
stroke  of  the  piston,  will  be  best  under- 
stood after  describing  the  parts  : rfrf, 

is  the  clip  and  eccentric- rod  which  com- 
municates motion  from  the   eccentric, 
2222,  to  the  expansive  valve,  through 
the  small  weigh  shaft,  c,  which  is  sup- 
ported at  the  head  of  the  movable  lever, 
jy,'  g  and  h  are  two  levers  connected 
with  the  weigh-shaft.  e— ^  being  con- 
nected with  the  eccentric-rod,  d  and  A, 
connected   with    the    slotted    lever,  j^ 
through  the  connecting-ro^   t,  which 
moves  the  worm-wheel^  A*,  that  gears 
into  the  screw,  n,  which  screw,  »,  by  the 
parts,  TOW,  (being  forged  together  with 
the    rocking  -  lever,  \)  gives    motion 
through  the  valve-rod,  pp,  to  the  expan- 
sive  valve.     The  part  represented  at 
A  6,  is  supposed  to  receive  its  supportfrom 
the  same  foundation  as  the  main-shafk 
of  the  engine,  a.    The  use  of  the  part 
hh^  is  to  support  the  head  of  the  lever, 
//  (as  shown  in  fig.  3.)  The  parts  shown 
in  fig.  3  are  those  by  which  the  action 
of  the  eccentric  is  made  to  vary  the  time 
so  as  to  cut  off  the  steam  at  any  desired 
part  of  the  stroke;  r,  is  a  small  pinion, 
atUched  to  that  part  of  the  square  por- 
tion of  the  valve-rod  marked  p\  which 
projects    beyond  the    expansive   valve. 
The  object  of  this  portion  of  the  valve- 
rod  being  squared,  is  that  it  should  be  at 
liberty  to  move  freely  to  and  fro  through 
the  pinion    without  disengaging  iuelf 
from  it.     The  square  part  is  made  to 
move   through   the  bushes,   qq^  which 
bushes  are  square  in  their  interior  and 
round  on  the  exterior,  or  part  on  which 
the  valve-spindle,  and  the  bushes  along 
with  them,  revolves  In  the  bearings  at 
vv.  When  motion  is  given  by  the  winch, 
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w,  to  the  large  wheel,  s,  the  lalter  gear-      ;*,  to  revolve,  and  thus  to  carry  with  it 
ing  into  the  pinion,  r,  cawes  the  screw,      the  wor.n- wheel,  H;  and  lever,  j,  ana 
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hence  to  carry  tbe  eccentric  -  rod  and 
clip,  ddf  round  to  any  desired  angle  in 
relation  to  the  main  crank  of  the  engine; 
which  is  the  same  thing  as  though  the 
eccentric  itself  were  roove'l  round,  thus 
governing  tbe  time  of  opening  and  clos- 
ing the  expansive  valve.  At  o,  is  shown 
,  a  universal  joint,  for  the  purpose  of  neu- 
tralising the  vibration,  whicn  otherwise 
would  be  communicated  to  the  valve- 
rod.  AiiDf  is  shown  the  manner  by 
which  the  valve-rod,  pp  and  77',  is  con- 
nected to  the  back  of  the  expansive 
valve.  At  /,  is  shown  in  section  an  index- 
plate,  and  at  x,  a  pointer,  which  being 
carried  round  by  the  winch,  u,  indicates 
upon  the  plate  the  fractional  part  of  the 
stroke  at  which  the  steam  is  cut  off. 
ec,  is  the  dip  and  eccentric-rod,  supposed 
to  work  the  steam- valve. 

By  the  above  arrangement,  the  time 
of  cutting  off  the  steam  bv  the  expan- 
sion-valve is  accomplished  at  pleasure, 
whilst  the  engine  is  at  work,  so  as  to 
adapt  its  power  to  a  variable  resistance. 
Should  it  be  found  desirable  to  work  the 
expansion  valve  by  a  separate  rod,  and 
not  by  that  marked  ppp,  this  may  be 
effected  by  having  a  circular  slot  in  the 
worm-wheel,  *,  throueh  which  a  pin 
attached  to  the  lever,  < /,  may  protrude 
so  as  to  take  hold  of  the  valve-rod. 

Thomas  C  haddock. 
Blnninghain,  Feb.  29,  IS4S. 


OS  THB  LAW  OF  THI  VLOW  OF  WATER  IN 
OPBN  OHANNILB.  BT  WILLIAM  DRBDGB, 
BBa.|  C.B. 

(Ta  continuation  of  papers  on  Sewage  and  Drainage 
ftom  p.  77.) 

It  is  easier  to  point  out  an  error  than 
to  correct  it — to  raise  objections  than  to 
remedy  them.  It  is  with  such  feelines 
as  these  that  I  am  about  to  find  fault 
with  the  formulae  usually  applied  to  the 
flow  of  water  in  open  channels;  and 
though  I  do  not  apprehend  any  difficulty 
in  demonstrating  their  insufficiency,  I 
fear  I  shall  not  be  so  successful  in  sug- 
gesting a  remedy.     " 

It  is  strongly  recommended  in  the 
Beport  of  the  Metropolitan  Sanitary 
Commissioners,  and  it  is  much  to  be  de- 
sired, that  a  series  of  experiments  on 
the  flow  of  water  in  open  channels  should 
be  undertaken  with  a  view  of  determin- 
ing, if  possible,  the  law  regulating  the 
discharge.     Should  these  experiments 


be  made,  I  hope  their  results  will  not  be 
twisted  into  the  formuls  at  present  em- 
ployed; but  that  we  shall  have  some 
original  reasoning  on  the  subject,  such 
as  will  render  the  scientific  investigation 
of  real  practical  value. 

In  Dr.  Gregory's  "  Mathematics  for 
Practical  Men/'  1st  Edition,  p.  297,  he 
says : 

"  Let  y  be  the  velocity  of  a  stream  mea- 
sured by  the  inches  it  moves  over  in  a 
second :  R,  a  constant  quantity,  vis.,  the 
quotient  obtained  by  dividing  the  area  of  the 
transverse  section  of  the  stream  expressed 
in  square  inches  by  the  boundary  or  'peri- 
meter of  that  section,  minus  the  superficial 
breadth  of  the  stream,  expressed  in  linear 
inches. 

**  Lastly,  let  S  be  the  denominator  of  a 
fraction  which  expresses  the  slope,  the 
numerator  being  unity ;  that  is,  let  it  be 
the  quotient  obtained  by  dividing  the  length 
of  the  stream,  supposing  it  to  be  extended 
in  a  right  line,  by  the  difference  of  the  level 
of  its  two  extremities,  or,  which  is  nearly 
the  same,  let  it  be  the  co-tangent  of  the  in- 
clination or  slope. 

"  The  above  denominations  being  under- 
stood, and  the  section  as  well  as  velocity 
being  supposed  uniform ;  V  in  English 
inches 

=si-4iog.(,+«)-A'^(*-*)--(3>- 

"  WhMi  R  and  S  are  very  great 
•(4).'' 


V = — HI —  nearly. 


Si 

Taking  an  example,  which  occurs  in 
the  following  page,  of  a  river  with  a 
rectangular  bed,  whose  breadth  "-6,  and 
depth -fl^,  when 

b  +  2d 
and 

307     /"TT- 

(6). 


VS        b  +  2d' 


But  as  I  have  before  observed  (anie 
p.  177),  and  indeed  it  is  stated  in  the  fol- 
lowing page  of  the  work  I  have  before 
me,  that  "  when  the  sections  of  a  river 
vary,  the  quantity  of  water  remaining 
the  same,  the  mean  velocities  are  in- 
versely as  the  areas  of  the  sections." 
Therefore,  if  the  areas  of  seetion  of  a 
river  be  n  times  greater  in  one  place 
than  they  are  in  another,  the  quantity  of 
water  remaining  the  same,  it  follows  that 
the  velocity  would  be  n  times  less  at  the 
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larger  than  at  the  leaser  section,  and  if     consequently, 


V  be  the  Telocity  at  the  latter,  ~will  be 

the  velocity  of  the  cucrent  at  the  former 
section.  Applying  the  above  formula, 
and  supposing  the  increased  section  to  be 
caused  by  the  widening  of  the  stream — 
that  is  by  b  becoming  nb,  and  putting  R' 
for  the  radius  of  curvature, 


nbd 


.(6). 


But  according  to  the  above  remarks, 

\'  should  be  «  -L ;  dividing  therefore 

n 
both  sides  of  equation  (5)  by  n, 
V 
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n/    ^^ 


ni  +  2^ 


and, 


»     ii^S       b  +  2d 
which  should  be  equal  to  Y'. 


If  it  is,  then 


307 


\LJ    bd       307  ^    nbd  2d     ..,.^o^ 


nVS'      b  +  2~d     VS       n*  +  2d' 


which  is  impossible,  unless  n»l ;  and 
therefore  the  formula  for  practical  pur- 
poses is  entirelv  useless. 

I  know  it  will  be  argued  that  these  equa- 
tions are  intended  to  apply  to  those  cases 
only,  where  the  velocity  and  section  re- 
main uniform,  or  when  n»l.  The  ap- 
plication, however,  by  Dr.  Gregory  im- 
mediately afterwards,  of  these  very 
equations,  to  determine  the  increase  of 
depth  and  velocity  which  a  river  will 
sustain  by  receiving  the  waters  of  an- 
other equal  to  itself,  at  once  meets  this 
objection.  But  even  admitting  the  ar- 
gument, the  formula  is  still  imprac- 
ticable, for  a  stream  of  uniform  section 
and  velocity  throughout  its  length  is  a 
case  that  can  never  occur. 

Du  Boat's  formula,  which  I  quoted  in 
a  previous  paper,  for  computing  the 
swell  of  a  stream  passing  the  piers  of  a 
bridge,  recognizes  the  truth  or  this  rea- 
soning; for  if  the  rise  or  swell  of  a 
stream  occasioned  by  passing  a  bridge 

-(■m")  ((f)"-' )■ 

lYhere  r  is  the  section  before  it  meets 
the  obstruction,  and  a  the  section  between 
the  piers,  this  takes  into  ^e  equation 
tbo  quantttj  a  to  represent  the  section  of 
the  stream  whilst  passing  the  obstruction, 
and  therefore  after  it  has  swollen  at  the 
aeetion  r.  If  this  be  necessary  for  pass- 
ing the  temporary  obstruction  of  a  bridge, 
it  must  be  much  more  so  when  that 
obstmotion  is  extended  along  a  length- 
ened channel. 

The  symbol  S  should  not  be  taken  to 
represent  the  inclination  of  the  bed  of  the 
stream,  but  of  the  slope  of  the  pth, 
•loQg  which  the  centro  of  gravity  of  any 


vertical  section  passes,  (as  is  represented 
and  described,  p.  206,  fig.  1.) 

Another  objection  of  more  general  ap- 
plication is,  that  the  only  data  involved 
m  these  formule  are  the  quantities  R 
and  8,  the  one  referring  to  the  section 
under  investigation,  the  other  expressing 
the  inclination  of  the  stream.  The  na- 
ture and  conditions  of  the  river  between 
the  point  at  which  the  velocity  is  to  be 
observed,  and  its  mouth,  are  not  at  all 
noted ;  no  symbols  are  used  to  indicate 
these  conditions,*  though,  in  my  judg- 
ment, the  nature  of  the  problem  requires 
them ;  for  the  flowing  water  at  any  given 
point  in  a  river,  is  accelerated  bv  an  in- 
creased inclination  of  the  bed  of  the 
stream,  or  is  retarded  by  an  obstruction 
that  may  occur  in  its  course  miles  lower 
down  the  stream.  The  velocity  of  the* 
current  that  precedes  the  falls  of  Niagara 
could  not  be  represented  by  the  equa- 
tion 

V-307^.5-.^ 
S 

It  would  give  a  velocity  greatly  leas  than 
it  really  is ;  whilst,  on  the  ether  hand,  the 
same  equation  would  show  too  high  a 
velocity  for  a  stream  whose  oourse  is 
impeded  by  a  mill-dam. 

If  a  trench  be  dug  in  any  direotioD, 
ny  due  east  and  west,  one  end  of  which 

*  It  should  be  hen  obMnred,  that  ia  coBMquence 
of  the  mechanical  propertiee  of  a  fluid,  the  coadi- 
tions  of  a  stream  below  any  point  of  aecCioB,  aa 
affectinf  the  Telocity  at  that  Motion,  an  MthAiUy 
indicated  by  the  data  existing  at  that  point,  if  it 
were  possible  to  collect  the  daU;  thus,  the  piers  of 
a  bridge  cause  a  swell  or  rise  In  the  atrenm.  which 
increases  tbe  velocity  between  the  piers;  and  whe- 
ther we  take  the  decrease  of  scotion  or  height  of 
swell,  the  result  indicating  the  Incrsased  ftloclty 
wiUbathei 
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(suppose  the  west  end)  is  closed  with  a 
sluice  that  can  he  removed  at  pleasure ; 
then  if  this  trench  were  filled  with  water 
and  the  sluice  removed,  the  water  would 
flow  in  a  current  from  east  to  west. 
The  motion,  however,  would  commence 
at  the  west  end,  and  go  backwards  to- 
wards the  east.  Here  the  motion  is  first 
caused  hy  removing  an  obstruction  from 
the  mouth  of  the  channel,  and  if  any 
section  of  the  stream  be  taken,  the  cause 
of  the  motion  will  be  found  subsequent 
to  that  section  in  the  direction  of  the 
current.  But,  to  take  the  converse  of 
this — suppose  the  water  to  flow  from  east 
to  west,  and  to  be  stopped  by  a  sluice 
taddenly  closed  at  the  west  end;  then 
any  section  being  taken,  the  cause  which 
lessens  the  speed  is  subsequent  to  that 
section  in  the  direction  of  the  current. 

It  is  rather  extraordinary  that  Dr. 
Gregory,  after  stating  that  equation  (5) 
referred  to  a  stream  of  uniform  section 
and  velocity,  should  apply  it  immediately 
afterwards  in  determining  the  increase  in 
section  and  velocity  of  a  stream  after  its 
junction  with  another.   As  I  propose  now 


to  refer  to  the  effects  of  a  subsidiary 
stream  in  increasing  the  sectional  area 
and  velocity  of  the  current  into  which  it 
flows,  I  will  quote  the  example : 

"  Suppose  that  a  river,  having  a  rectan- 
gular bed,  is  increased  by  the  junction  of 
another  river  equal  to  itself,  the  declivity 
remaining  the  same,  required  the  increase  of 
depth  and  velocity. 

«  Let  the  breadth  of  the  river  equal  the 
depth  before  the  junction,  d,  and  after  it, 
X,  and  in  like  manner  v  and  v^  the  mean 
velocity  before  and  after;  then 


b  +  2d 
is  the  radius  before,  and 
bjc 

the  radius  after ;  so 

S 


and  in  like  manner 

t»*=307 


^5! 
SI' 


Then  substituting  for  R  and  RS  we  have 


n^^^'^ 
>/ 


and.^--5?L^"*^ 

*  +  2<J'  VS 


h-rlx 

Multiplying  these  into  the  areas  of  sections,  hd  and  ftx,  we  have  the  discharges,  vis : 


Uv-. 


,307 


hd'^bd 


307 
and  oxp*  ——7=  x 


hx^bx 


^b  +  2d 
Now  the  last  of  these  is  double  the  former,  therefore 


^»     ^b-^lx 


hx  ^/bx 


Vb  +  2x      Vb  +  2d 


2bd  Vbd  8d>  ihd^ 

or  or*— -= — r-^r*  "  • 


b'¥2d 


bJ^2d' 


a  cubic  equation  which  can  be  solved  by  Cardan's  rule." 


The  very  same  sort  of  mistake,  how- 
ever, is  committed  by  Zendrini,  as  quoted 
bv  Mr.  Gressy,  in  his  evidence  before  the 
Cfommissioners  : 

"  I.  A  river  which  unites  with  another 
does  not  cause  this  latter  to  rise  in  propor- 
tion to  the  quantity  of  water  which  it  brings, 
as  would  be  the  case  supposing  water  to  be 
considered  as  a  solid,  but  only  increases  the 
height  by  as  much  as  the  greater  or  less 
velocity  of  the  influent  or  recipient  may 
permit.  On  the  contrary,  if  a  river  in  the 
middle  of  a  canal  be  diminished  by  a  cer- 
tain quantity  of  water,  it  ought  to  be  lowered 
proportionally  to  the  velocity  of  the  canal 
of  derivation  and  the  river  from  which  tlie 
water  is  abstracted,  and  such  an  alteration 
ought  to  be  perceived  not  only  at  the  lower 


part  at  the  point  where  the  water  is  added 
or  subtract^,  but  also  in  the  upper.  In 
which  law,  however,  there  is  much  obscu- 
rity ;  what  appears  certain  is,  that  both  hi 
the  case  of  the  union  an^  of  the  separation 
that  the  surface  continually  adapts  itself  to 
the  alteration  in  a  regular  progression,  and 
although  the  impression  arising  from  such 
an  anomaly  does  not  disturb  the  whole  level 
of  the  river  if  it  runs  over  a  long  course,  it 
reduces  the  problem  to  find  the  point  where 
the  disturbed  mixes  and  unites  with  the  un- 
disturbed surface  after  followiog  the  oaciUa- 
tion  of  the  water,  which  point  in  geometric 
rigour  ought  to  traverse  the  whole  length  to 
the  source  of  the  river,  since  it  would  de- 
scribe a  regular  curve ;  but  the  course  of 
the  water  encounters  so  many  impediments 
and  obstructions,  that  these  laws  do  not 
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really  obtain.  And  in  every  ri?er  there  is, 
10  fact,  a  point  beyond  which  the  regurgi- 
tation does  not  take  place. 

'*  For  the  present  it  may  be  sufficient  to 
seek  the  elefation  or  depresrion  which  will 
be  produced  in  a  river  by  the  addition  or 
subtraction  of  a  quantity  of  water. 

"  II.  Suppose  A B  to  be  the  height  of  a 
recipient  prerious  to  the  influx  of  another 
stream  ;  let  HM  bciti  width  in  a  given  sec- 
tion, FG  the  heigh';  of  the  influent  stream 

-P  a; 


7/ 


bsfore  theuaion,  HI  its  width.  Supposing 
this  latter  faitrodaccd  into  the  recipient,  it 
oaght  to  experience  a  certain  rise.  What 
will  that  rise  be?  Since  the  additional 
water  ought  to  conform  to  the  width  of  the 
section  of  the  recipient^  conceive  the  height, 
FG,  of  the  ii^fluent  altered  to  that  of  the 
recipient,  AE,  then  the  water  of  the  bne  will 


have  passed  into  the  other,  and  since  this 
fresh  water  presses  upon  the  other,  that  of 
the  recipient  will  be  obliged  to  lower  its 
surface,  and  from  the  point  A  will  be 
brought  down  to  C ;  likewise  the  point  E 
will  pass  to  D  end  KD«AC,  and  conse- 
quently, BD  will  be  the  entire  height  of  the 
recipient  after  the  addition  of  the  influent 
water.  CalUng  AB-d,*  AE«*=CD, 
BD=z,  FG«^  HI«a,  LM=c,  the 
velocity  of  the  recipient  before  receiving  the 
influentBtt;  its  velocity  after  having  re- 
ceived  it,  but  before  it  could  exercise  any 
pressure  and  reduce  it  to  equilibrium — that 
is  the  same  which  it  would  have  if  the  water 
of  the  influent  ran  in  the  width  of  the  reci- 
pient«/;  the  velocity  which  the  recipient 
really  has  after  the  union  and  after  the 
waters  have  equilibrated  in  their  course i«^,* 
and  finally  the  velocity  which  the  influent 
had  in  its  own  level  before  the  union  »r. 
Then  since  the  two  masses  of  water  of  the 
influent  and  recipient  in  a  given  and  equal 
time  cau  pass  separately  in  the  level  of  ike 
recipient,  they  ought  to  be  able  to  pass 
together  through  the  aforesaid  recipient. 
Hence  the   equation  du  +  ix^qz  and  2» 

first  general    formula;    now  since 

9 
equal  masses  of  water  pass  in  equal  times 
both   through  the  influent  separately  and 
through  tlie  aforesaid  influent  when  reduced 
to  the  width  of  the  recipient,  we  shall  have 


ctx = abr^  whence  x  -■ 


f^Tand^c^"'-''*^ 


cf  eg 

the  second  general  formula  expressing  the 
whole  height  BD ;  wherefore  AD,  which  is 
the  whole  increment  produced  by  the  in- 
fluent above  the  first  sUte  of  the  recipient 
wiU  be  ^J^±f!^rjl^.'* 

eg 

307 
Now  if  both  streams  are  of  equal  section  and  velocity,  then  cdw^abr^'bdv^—r 
v'S 

^1^,  orcdu.abr^  '^^  '^  .2..u^^±±^^.^x^  ^^l.  ^^I±E. 
^b  +  2d  ^       ^S   Vd  +  2d  eg  ^^i,-^2.d        Jbx 

^.^       307      h'/hx  ^    .^^      .         %^  4dd^ 

^^l^*  V^^'  r72j^=4  +  2rf'    which  brings    the    equation 

identical  with  Gregory's. 


I  had  written  thus  far  when  I  re- 
ceived tlie  last  number  of  your  Jour- 
nal, containing  a  review  of  'the  Report 
of  the    Commissionert,    by    the    Rev. 


♦  I  h«ve  put  tho  l^ttorein  Zcndrini'A  eqnRtion, 
in  this  comparison,  in  Roman  characters,  in  di*- 
tinguiHh  them  from  ihesame  letters  in  Grefiorv'K 
equal  h>D.  *    ' 


Principal  Cowie;  and, as  thtt  gicntle- 
man*s  views  differ  from  the  opinions 
expressed  in  these  papers,  I  W0u1d  beg 
leave,  before  proceeding  further,  to  pause, 
and  consider  that  part  of  ^he  review 
which  clashes  wilh  the  preceding  ob- 
servations. Eytelwein  discovered  that 
the  velocity  of  a  stream  depended  upon 
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the  inclination  of  its  suiface ;  but  this 
in  itself  is  insufficient  to  render  the  for- 
mula universally  applicable.  It  may 
be  argued,  and  apparently  with  great 
truth,  that  inasmuch  as  the  increase  of 
the  velocity  of  the  St.  Lawrence  as  it 
approaches  the  Niagara  diminishes  the 
section  of  the  stream,  it  thereby  in- 
creases the  inclination  of  its  surface,  and 
rtierefore  since  S,  the  denominator  of 
the  fraction  expressing  the  inclination  is 

lessened,  the   equation  «-»3J7,^>^5- 

would  express  the  increase  of  velocity 
consequent  upon  the  fall,  and  also  that 
the  value  of  S  being  increased  by  a  mill 
dam  across  the  stream,  the  same  equation 
would  show  a  slower  velocity  propor- 
tionate to  the  pent-up  stream. 

This  reasonmg  however  will  not  hold 
good  in  practice,  because  the  inclination 
of  the  surface  of  the  stream,  which  in 
the  formula  is  represented  by  S,  is  not 
in  the  right  line.    If  fig.  (5)  be  the  Ion- 

etudinal  section  of  a  stream,  ef,  the 
id  of  the  river,  then  if  there  were  no 
impediment  to  the  water  it  would  assume 
a  curved  Ime,  adb^  convex  to  its  bed; 
and,  on  the  other  hand,  if  it  meet  with 
impediments,  the  surface  would  be  con- 
cave to  its  bed,  as  represented  by  the 
curved  line,  act. 

let  fig.  (6)  be  the  longitudinal  section  of 
a  stream,  and  suppose  the  friction  equal 
to  the  acceleration  of  the  stream,  so  that 
the  surface  of  the  fluid,  ad,  shall  be  paral- 


Fig.  5. 


It  would  be  only  when  the  friction 
equals  the  accelerating  force,  and  the 
velocity  becomes  uniform,  that  the  sur- 
face  of  the  stream  would  be  in  the 
straight  line,  ab,  and  parallel  to  the  bed 
of  the  river  :  and  it  is  only  in  such 
cases  that  the  formula  can  apply.  As  an 
example: 

Fig.  6. 


8  J-SS- 


lei  to  the  bed  be ;  let  the  section  fgab, 
be  the  transverse  section  of  the  stream 
at  ab :  then  the  velocitv  of  the  water  as  it 
passes  that  section  will  by  the  equation  • 

bm' 


2ab 


+/d  J 


Now  if  a  bridge  were  built,  the  piers 
of  which  occupied  the  shaded  parts  of 
the  section,  so  that  the  whole  of  the 
water  of  the  river  had  to  pass  through 
bilk,  the  point  a  would  still  be  in  the 
same  position  with  respect  to  d,  but  the 
velocity  of  the  stream  at  that  point  would 
be  increased  inversely  as  the  transverse 
section. 

Du  Bust's  formula  for  the  height  of 
the  swell  at  r,  consequent  on  the  piers  of 
the  bridge,  is 

V58-6/     \V  40 


-{lfc"}((T)'-'> 

where  r  is  the  section  of  the  stream  at  c, 
a  the  section  between  the  piers,  3  the  in- 
clination  of  the  bed,  and  v  the  velocity  of 
the  stream  at  c,  $,  being  comparatively 
small,  it  may,  without  any  very  great 
error,  be  altogether  omitted ;  wherefore, 
putting  v"4  feet  per  second,  r  ^200  feet, 
and  a  *40  feet,  we  have 


)■->)- 


55  feet.* 


*  In  the  table,  page  308,  of  "  Gregory's  Treftttve," 
befbre  alluded  to,  the  riie  In  a  aimtlar  eaae  it  7*775 
fe«t;  but  be  takes.«>s-05  on  an  average  inclination, 
wbtfeh'  is  Bdhich  too  great ;  for  scarcely  ever  do  we 


And  an  inclination  of  1  to  20:  1  in  200,  or  8a.*005, 
would  perhaps  be  nearer  the  mark.  But,  toy  omK- 
ting  X*  altogether,  the  error,  whatever  it  is,  is  against 
the  odds  for  the  alMve  comparison. 

xS 
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Since  the  yeloeity  varies  ioversely  as  the  section,  the  quantity  being  the  aamei 
we  have 

section  at  a  :  section  at  c  :  :  yeloeity  at  e  :  velocity  at  a,  or  40  :  200  : :  4  t  20 » 
the  velocity  in  feet  of  the  water  as  it      other  words,  the  mean  inclination,  S,  is 
passes  the  channel  6  i /A:.    But  the  point      the    same,    whichever  path    the   water 
a,  is  in  the  same  position  whether  the      takes, 
surface  of  the  water  is  ad  or  €u:d,  or,  in 

At  the  point  c  the  velocity  is  assumed  to  be =4  feet <» 48  inches;  putting/a»10 
feet,  and  cr-*  20  feet, 

«.3,W|  ,S-(^).K-(^)-(&^)-(^)- 

'  200x144 

2x20x12+10x12-^^^^  nearly, 
or  the  fraction  expressing  the  slope  from  dto  cis 

1963 
to  give  the  velocity  of  4  feet  per  second  at  c ;  therefore,  if  the  channel  be  5  miles 
long  from  dtoc,  the  height  of  d  above  e  is 

5x6280,^3.^Sfeet; 
1963 

and  above  a  1 3*45  +  6 '55  «  20  feet.    Conseqaently  the  fraction  expressing  the  height 
of  d  above  a  is 

20  1 
2640  "1320' 
hence  the  velocity  at  a,  if  the  bridge  were  removed,  would  be 

r_l_     faxab  i^  r    1          10x144(20-6-55) 
V«307-j^j32o'*2a*+/a/    ^^^^  1 1320 ^  12{2 (20-655; +  10} 
«=46  feet. 

By  which  it  appears  that  the  velocity  course  of  precisely  a  similar  eharaoter, 

of  the  stream  at  a,  when  the  surface  of  though  perhaps  less  in  amount  P    There 

the  water  is  ab,  is  46  feet ;  but  when  the  can  be  no  doubt  that  the  inclination  of 

obstruction    presented    by    the    bridge  the  surface  generates  the  velocity ;  and 

exists  in  the  proportion  exhibited  in  the  if  we  could  by  any  means  ascertain  the 

example,  it  becomes  20  feet  per  second.  curve  of  the  surface  line,  or  by  any  pos- 

I  am  perfectly  aware  that  the  above,  sibility  construct  equations  to  it,  it  would 

«nd  similar  formulsB,  are  not  intended  to  be  quite  possible  accurately  to  ascertain 

apply  to  streams  of  varying  sections  and  the  velocity  at  any  point:  until  we  can  do 

-velocities, — that  *'  EytelweivLS  formula  this,  however,  or  something  like  it,  I 

is  inapplicable,  and  only  refers  to  an  think  that  implicit  reliance  on  calcnla- 

cpen  canal  where  the  mean  velocity  is  tions  will  be  productive  of  evil  rather 

uniform  from  the  canal  head  to  the  out-  than  good.    I  would  not  be  understood 

let."    But  of  what  use,  let  me  ask,  is  a  to  doubt  the    accuracy  of  Eytelwein'a 

formula  which  applies  only  to  an  impos-  formula  with  the  data  he  takes,  but  I 

sible  case?  The  obstructions,  it  may  also  think  that  in  practice  it  is  impoeaible  to 

be  said,  offered  by  the  bridge  is  an  ex-  obtain  such  dau,  and  that  for  ttiis  reason 

treme  case.    Granted ;  but  are  not  the  the  formula  is  useless, 

obstructions  which  a  stream  meets  in  its  (To  be  amtinmed.) 

OK  THa  USX  OF  OUTTA  PKACHA  IN  ELECTRICAL  INSULATION.  BT  PROrBBSOR  rARADAT. 
[From  the  PhU,  Mag.  for  March.] 
I  hare  lately  found  g:atta  percha  very  and  the  manner  io  which  it  keeps  this 
useful  in  electrical  experiments.  Ju  use  power  in  states  of  the  atmosphere  which 
4epead8  upon  the  high  insalating  power  make  the  surface  of  glass  a  good  oondndor. 
wUohUpossessesnnderordi«aryoonditions,      AU  gntu  percha  is  not  howevsreqnatty  good 
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to  il  oMMt  from  tbo  nsMifaskiirat '■  hMidi ; 
V«t  it  doet  not  bmid  difienlt  to  bring  it  into 
tlie  bolt  state:  I  wiU  describe  the  qualities 
of  a  proper  specimeiiy  and  refer  to  the  dif- 
ferences afterwards.  A  good  piece  of  gutta 
percha  will  insulate  as  well  as  an  eqaal  piece 
of  sheH-Iac,  whether  it  be  in  the  form  of 
sheet,  or  rod,  or  filament ;  but  being  tough 
and  flexible  when  cold,  as  well  as  soft  when 
hot,  it  will  serve  better  than  shell-lac  in 
many  cases  where  the  brittleness  of  the  lat- 
ter is  an  ineonvenienee.  Thus  it  makes 
^ry  good  handles  for  carriers  of  deotricit  j 
In  ezperiaents  on  indnction,  not  being  lia- 
Mo  to  fractnre :  in  the  form  of  thin  band  or 
string  it  makes  an  excellent  insulating  sus- 
pender ;  a  piece  of  it  in  sheet  makes  a  most 
conyenient  insulating  basis  for  anything 
placed  on  it.  It  forms  excellent  insulating 
plugs  for  the  stems  of  gold-leaf  electro- 
meters when  they  pass'.through  sheltering 
tubes,  and  larger  plugs  supply  good  insu- 
lating feet  for  extemporary  electrical  ar- 
rangements :  cylinders  of  it  half  an  inch  or 
more  in  diameter  hare  great  stiffness,  and 
form  excellent  insulating  pillars.  In  these 
and  in  many  other  ways  its  power  as  an 
insulator  may  be  useful. 

Because  of  its  good  insulation,  it  is  also 
an  excellent  substance  for  the  excitement 
of  negatiTO  electricity.  It  is  hardly  pos- 
sible to  take  one  of  the  soles  sold  by  the  shoe- 
makers out  of  paper  or  into  the  lomd,  with- 
out exciting  it  to  such  a  degree  as  to  open 
the  leaves  of  an  electrometer  one  or  more 
inches ;  or  if  it  be  unelectrified,  the  slightest 
passage  oye(  the  hand  or  face,  the  clothes,  or 
almost  any  other  subetanoe,  gives  it  an  elec- 
tric state.  Some  of  the  gutta  percha  is  sold 
in  very  thin  sheets,  resembling  in  general 
appearance  oiled  silk ;  and  if  a  ship  of  this 
be  drawn  through  the  fingers,  it  is  so  elec- 
tric as  to  adhere  to  the  hand  or  attract 
pieces  of  paper.  The  appearance  is  such  as 
to  suggest  the  making  a  thicker  sheet  of  the 
substance  into  a  plate  electrioal  machine  for 
the  production  of  negative  electricity. 

Then  as  to  inductive  action  throngh  the 
snbstaMC,  a  sheet  of  it  is  soon  converted 
into  cm  excellent  electrophoms ;  or  it  may 
be  ooated  and  used  in  place  of  a  Leyden  jar ; 
or  in  any  of  the  many  other  forms  of  appa- 
ratus dependent  on  inductive  action. 

I  have  said  that  all  gutta  percha  i$  not  in 
this  good  electrical  condition.  With  respect 
to  that  which  is  not  so  (and  which  has  con* 
iKituted  about  one-half  of  that  which,  being 
obtained  at  the  shops,  has  passed  through 
my  hands,)  it  has  either  discharged  an  elec- 
trometer as  a  piece  of  paper  or  wood  would 
do,  or  it  has  made  it  collapse  greatly  by 
tonohinf ,  yet  has  on  its  removid  been  fbllow- 
od  by  a  full  opening  of  tiie  leaves  aga^ : 


tbe  latter  eflbct  I  have  been  able  to  trace,  a^d 
refer  to  a  conducting  portion  withl&  the 
mass,  covered  by  a  thin  external  non-con- 
ducting coat.  When  a  piece  which  insulates 
well  is  cut,  the  surface  exposed  has  a  resi- 
nous lustre  and  a  compact  character  that  is 
very  (Ustinctive ;  whilst  that  which  eondncts 
has  not  the  same  degree  of  lustre,  appeass 
less  translucent,  and  has  more  the  aspeet  of 
a  turbid  solution  solidified.  I  beOeve  both 
moist  steam-heat,  and  water-baths  aro  used 
in  Its  preparation  for  oommereo ;  and  the 
diflerence^  of  specimens  depends  probably 
upon  the  manner  in  which  these  are  applied, 
and  followed  by  the  after  process  of  rolling 
between  hot  cylinders.  However,  if  a  por- 
tion of  that  which  conducts  be  warmed  in  a 
current  of  hot  air,  as  over  the  glass  of  a  low 
gas  flame,  and  be  stretched,  doubled  up, 
and  kneaded  for  some  time  between  the 
fingers,  as  if  with  the  intention  of  dissipat- 
ing the  moisture  within,  it  becomes  as  good 
an  insulator  as  the  best. 

I  have  soaked  a  good  piece  in  water  for 
an  hour ;  and  on  taking  it  out,  wiping  it, 
and  exposing  it  to  the  air  for  a  minute  or 
two,  found  it  insulate  as  well  as  ever. 
Another  piece  was  soaked  for  four  days,  and 
then  wiped  and  tried  :  at  first  it  was  found 
lowered  in  insulating  power;  but  after 
twelve  hours'  exposure  to  air  under  com- 
mon circumstances  it  was  as  good  as 
ever.  I  have  not  found  that  a  week's  expo- 
sure in  a  warm  air,  cupboard  of  a  piece 
that  did  not  insulate  made  it  much  better  : 
a  film  on  the  outside  became  non-conduct- 
ing ;  but  if  two  fresh  surfaces  were  exposed 
by  cutting,  and  these  were  brought  into 
contact  with  the  electrometer  and  the  finger, 
the  inside  portion  was  still  found  to  con- 
duct. 

If  the  gutta  percha  in  either  the  good  or 
the  bad  condition  (as  to  electrical  service)  be 
submitted  to  a  gradually  increasing  tempe- 
rature, at  about  350°  or  3S(f ,  H  gives  off 
a  considerable  proportion  of  water;  bsing 
then  cooled,  the  substance  which  rejnatns 
has  the  general  properties  of  gutta  pereha, 
and  insulates  well.  The  original  gum  is 
probably  oomi^icated,  being  a  mixture  of 
several  things  $  and  whether  the  water  baa 
existed  in  the  substance  as  a  hydrate,  or  Is 
the  reault  of  a  deeper  change  of  one  part  or 
anotiier  of  the  gum,  I  am  not  prepared  to 
say. 

m     - 

JtXCITATION   OF   SLSOTniOITT* 

Sir,  —  In  reference  to  the  artiole 
headed  '*  Curious  Eleotrienl  Fheno- 
mena,"  (p.  203  of  your  last  Number,) 
I  beg  to  state  that  the  discovery  is  not  of 
M  late  »  date  as  Mr.  Barber  M^ppoees. 
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The  electricity  produced  from  paper  has 
often  afforded  to  nie  when  a  boy  a 
ready  means  to  charge  a  small  phial,  and 
to  produce  electrical  coruscations.  The 
paper  I  used  was  the  common  brown, 
and  required  to  be  thoroughly  dried  be- 
fore the  fire.  It  was  then  placed  upon 
one  knee,  when  a  few  smart  strokes  from 
the  cuff  of  the  coat,  or  a  piece  of  India- 
rubber,  would  excite  the  paper.  If  the 
knuckle  or  the  prongs  of  a  fork  were 
brought  in  proximity  with  it,  a  bright 
spark  would  be  perceived  capable  of 
charging  a  small  battery,  &c. 

About  five  years  ago  I  constructed  an 
electrical  machinei  using  a  circular  disc 


of  pasteboard  instead  of  a  glass  plate, 
and  which  was  driven  at  a  great  speed. 
It  afforded  verv  satisfactory  results ;  but 
the  principal  disadvantages  arejlhese : — 
the  disc  requires  to  be  warmed  every 
time  used,  and  the  great  speed  causes  an 
abrasion  of  the  paper  and  the  rubbers. 
I  am,  Sir,  yours,  &c., 

Elbctron. 

BrUtol,  March  2, 1848. 

P.  S. — It  is  a  well-known  fact  among 
paper-makers,  who  use  machines,  that 
the  paper  is  highly  electrical ;  as  it  leaves 
the  drying  cylinders  to  the  reels,  sparks 
are  frequently  seen  to  pass  to  any  metal- 
lic bodies  lying  close  to  the  reels. 


MBSSRS.  MORDAN  AND  CO.'S  COMBINATION  COPTINO  AND  8BALING  PRESS. 

[Regiitered  under  the  Act  for  the  Protection  of  Articles  of  Utility.] 

Kg.  1.  Fig.  2. 


As  in  agriculture,  one  of  the  greatest 
achievemento  is  to  make  two  ears  of  com 
prow  where  only  one  grew  before,  so 
m  mechanics  it  may  be  considered  a.  per- 
formance of  somewhat  anal(M[0U8  merit 
to  do  the  work  of  two  useful  machines 
by  means  of  one;  and  this  is  what 
Messrs.  Mordan  and  Co.  have  very 
cleverly  contrived  to  accomplish  in  the 
combination  press  before  us. 

Fig.  1,  is  an  external  elevation  of  a 
press  as  ordinarily  constructed  for  copy, 
ing  letters;  and  fig.  2,  is  a  similar  view 
of  the  same,  as  now  adapted  to  both 
copying,  and  sealing  or  sUmping  them. 

A  A,  is  Uie  sole  plate ;  BB,  the  pillars 
RRd  top,  which  are  cast  in  one  piece ;  C, 
the  platten,  which  is  connected  to  the 


tube  of  the  screw,  D,  by  a  small  pin,  E, 
(as  represented  in  fig.  1.) 

When  the  screw,  D,  is  turned  in  an 
upward  direction,  the  platten  follows  it, 
and  prepares  the  press  for  eopyinff. 
When,  however,  the  press  is  to  be  used, 
for  stamping  letters  or  other  paper,  then 
the  pin,  E,  is  withdrawn,  and  the  platten 
thereby  disengaged  from  the  screw  tube. 
A  plain  or  figured  disc  of  metal,  F  (fig^ 
2),  is  then  inserted  into  the  place  in  the 
platten,  which  had  previous^r  been  oc- 
cupied by  the  end  of  the  screw  tube, 
which  piece,  F,  forms  the  rest  for  the 
letter  or  other  paper,  &c.,  to  be 
stamped.  The  device  of  the  stamp  ib 
either  inserted  into,  or  engraven  on  the 
end  of  the  screw  tube. 
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MIMRS.  MORDAN  AND  CO.'S  LABEL  DAMPER. 

IReglftered  under  the  Act  for  the  Protection  of  Articles  of  Utility.] 


Fig.  1. 


Another  very  useful  addition  to  the 
counting-house,  from  the  prolific  manu- 
fltetory  of  Messrs.  Mordan  and  Co.  The 
Poet-ofBce  authorities,  in  one  of  their 
earlier  eircuhirs  after  the  introduction  of 
the  postage-stomps,  recommended  the 
tongue  as  the  best  sort  of  damper  that 
could  be  used.  But  the  use  of  the  tongue 
in  this  way— at  all  times,  and  under  all 
cifcumstances,  a  roost  unseemly  and  of- 
fensive practice — has  latterly  been  de- 
nounced hj  the  medical  faculty  as  fraught 
with  positive  danger  to  the  healthiness  of 
the  orgui.  A  substitute  for  it  became 
thus  indispensable ;  and  here  we  have  it. 


Figure  I,  is  an  external  elevation; 
and  figure  2,  a  sectional  elevation  of 
the  artificial  damper  of  Messrs*  Mor- 
dan and  Co..  A  A,  is  a  chamber  for 
containing  water,  the  top  or  cover  of 
which  (6)  is  made  of  thin  metol,  slightly 
cambered  on  the  upper  side,  so  that  when 
the  finger  is  pressed  upon  it,  the  air  in 
the  chamber,  A,  becomes  compressed, 
and,  acting  on  the  surface  of  the  water, 
causes  it  to  flow  thi:0ugh  the  tube,  C,  up 
through  the  sponge,  D,  and  filter,  E, 
and  saturates  the  cloth  cover,  F,  upon 
which  the  gummed  surface  of  the  label 
is  applied. 


XLECTRO-MAONBTIC   BNGINES. 


Sir,— I  am  happy  to  find  that  the  sub- 
lect  of  electro-magnetic  motive  power  is 
being  revived.  It  may,  it  is  true,  be  of 
very  doubtful  ptactical  utility ;  still  it 
appiears  sufficiently  plausible  to  deserve 
not  only  fair  discussion,  but  a  fair  trial. 
It  may  probably  be  safely  asserted,  that 
the  ponderous  weight  of  locomotives, 
particularly  on  the  Great  Western  Rail- 
way, has  already  arrived  at  the  maximum 
of  absurdity,  and  that  the  absorption  of 
80  much  of  the  motive  power  by  ttie  dead 
weight  of  the  machine  in  which  that 
power  resides,  together  with  the  destruc- 
tive efiect  of  this  weight  upon  the  rails 
and  superstructure  generally  of  the  rail- 
wavy  ia  a  very  great  drawback  upon  the 
railway  system. 


Any  motive  power,  therefore,  if  even 
very  much  diminished  in  quantity— 
which  would  not  be  dependent  upon — the 
resistent  weight  of  the  machine  for  adhe- 
sion to  the  rails  would  be  a  very  great 
desideratum. 

The  objections  of  Mr.  Maceregor  to 
the  plan  proposed  by  Mr.  Doull,  in  your 
last  Number,  for  obtaining  locomotive 
power  by  means  of  electro-magnetism, 
do  not  appear  to  "be  very  formidable : — 
Ist  There  could  be  no  very  great  diffi- 
culty in  so  forming  the  magnets  of  which 
the  wheel  would  be  composed  in  such  a 
manner  that  a  sufficient  coil  of  wire  could 
^be  passed  round  the  magnets  and  still 
leave  those  portions  near  the  periphery  of 
the  wheel  separated  from  eacn  otner  only 
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MATHEMATICAlf  PERIODICALS. 


by  a  very  thin    non-condueting   sub- 
stance. 

2nd.  Granting,  for  the  sake  of  argu- 
ment, that  the  attractive  force  is  **pBr» 
pendicular  to  the  rail,  and  not  to  the 
magnet"  does  Mr.  Macgregor  mean  to 
say  that  a  power  exerted  in  the  direction 
MP,  or  rather  in  the  whole  of  the  plane, 
APN,  perpendicular  to  the  rail,  would 
be  '*  aeting  in  the  worst  possible  direction 
for  the  production  of  rotary  motion" 
nmnd  the  point  A  P 


Pterhapt  Mr.  Macgregor  has  too  learn- 
edly symboiiaed  himself  into  erroneous 
▼lews  upon  the  subject 

I  am,  Sir,  yours,  &c., 

Faie  Pl«t. 


MATHEMATICAL  PIAIODICALS. 

V.  —  The    Gentleman's    Mathematical 
Companion, — (Extracted  Papers,  cmi- 

tinuedfrom  p.  226.) 

Art.  XXIX.  On  the  Strength  of 
Materials ;  eontaining  BemouiUi's  Pro- 
blem of  the  Elastic  Curve ;  t.e.  the  curve 
into  which  an  extensible  rigid  body  will 
be  bent  by  a  transverse  strain.  £neyc, 
BriL 

XXX.  On  Impulsion.  Encye,  Brit, 
Sup. 

AXXI.  On  the  Figure  of  the  Earth, 
as  dedueible  from  observation.  From 
Bishop  Horsley's  Eiem,  Treat.        < 

XXXII.  A  Demonstration  of  the 
Eleventh  Proposition  of  Sir  Isaac  New- 
ton's Treatise  of  Quadratures.  By  Ben. 
Robins  Ssa. :  Math.  Tracte, 

••*  To  thU  paper  is  appended  the  de- 
iMMlnlioii  of  tbe  fdibwing 


from  the  tracts  of  the  same  author: 
▼is.,  '*  Qiiaiithies,  and  the  ratios  of 
quantities,  which  constantly  tend  towards 
equality  during  any  whatever  finite  space 
of  time,  and  before  the  end  of  that  ume, 
approach  nearer  together  than  by  any 
whatever  difference  given,  become  ulti- 
mately equal." 

XXXII  L  Solutions  of  a  difficult 
Problem  in  Astronomy.-  By  Daniel 
BernoutUi  and  Euler:  vis.,  "  Given 
three  altitudes  of  a  star,  whose  deelina- 
tion  is  invariable,  and  the  intervals  of 
time  between  the  observations,  to  find 
the  latitude  of  the  place  of  observation, 
the  declination  of  tne  star,  and  the  time 
of  its  culmination."  Petfireb.  Com- 
ment. 

XXXIV,  Investigations  relative  to 
the  Problem  for  Clearing  the  Apparent 
Distance  of  the  Moon  from  the  Sun 
or  a  Star,  from  the  eiRwts  of  Parallax 
and  Refnustlon ;  and  an  easy  and  ooooiie 
Method  pointed  out.  By  Dr.  Briaokley  : 
Trans.  Irish  Acad. 

XXXY.  To  Determine  the  Helglit  of 
the  Tides  at  any  Planet,  caused  by  the 
attraction  of  a  Satellite  or  other  remote 
Body.  By  Thos.  Simpson,  Esq.,  F.R.8. 
XXXvI.  A  Demonstration  of  the 
Law  of  Motion,  that  *'  A  body  deflected 
by  two  forces  tending  to  two  fixed  points, 
will  describe  eoual  solids  in  e^ual  times 
about  the  right  angle  joining  tboae 
points.*'  By  Thos.  Simpson,  Esq., 
F  R  S 

XXXVII.  An  Easy  and  General  Way 
of  Investigating  the  Common  Theo- 
rems relating  to  Compound  Interest  and 
Annuities,  withouUbeing  obliged  to  sum 
up  the  terms  of  a  Geometrical  Pro- 
gression. By  Thos.  Simpson,  Esq., 
P.R.S. 

XXXVIII.  A  Solution  of  the  Problem : 
**  Supposing  a  circle*  to  be  described 
upon  the  transverse  axis  of  a  given 
ellipse  as  a  diameter,  and  that  a  right 
line  be  drawn  through  two  given  points 
in  die  circumference  of  the  eirole  to  cut 
the  ellipse ;  it  is  required  to  determine 
the  lengths  of  those  two  segments  of  the 
right  line,  which  are  intercepted  b^ 
tween  the  peripheries  of  the  circle  and 
ellipse.*'    By  George  Witchell,  Esq. 

XXXIX.  A  Theorem  of  the  Aberra- 
tion of  the  Rays  of  Light  Refracted 
through  a  Lens,  on  account  of  its  spheri- 
cal figuie.  By  Dr.  ltaskelyne»  F.R.&, 
Ajst^Boy. 
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XL.  The  Bemonstnitiaii  of  a  verj 
useful  Lemma,  coucerned  in  the  Invet- 
tigation  of  the  Height  of  the  Tides  and 
PreeessioD  of  the  Terrestrial  Equinoxes: 
▼is.,  ''If  S be  supposed  to  represent  the 
sun,  T,  the  earth's  centre,  ABC,  its  sur- 
faces then  the  centripital  force  of  the 
sun  at  S  upon  T,  is  to  the  perturhating 
force  thereof  upon  a  particle  at  A,  P,  or 
B,  as  ST  to  3  TP,  very  nearly."  By 
Mr.  Thos.  Allen,  of  Spalding. 

XLI.  A  General  Theorem  relating 
to  Regular  Polygons :  viz.,  "  Let  there 
he  any  regular  polygon  of  (n)  sides,  de- 
scribed about  a  circle  whose  radius  is 
(r),  and  let  (^)  denote  the  angle  at  the 
oentre  subtended  by  a  side  of  the  poly- 
gon ;  let  the  distance  of  any  point  within 
the  polvgon  from  the  oentre  be  (o),  and 
from  that  point  let  perpendiculars  be 
drawn  to  the  sides  of  the  polyeon.  The 
«rea  of  the  rectilineal  figure  R>rmed  by 
straight  lines  which  join  the  bottoms  of 
the  adjacent  perpendiculars,  is  equal  to 

nU r«  sin.  ^  +  J  »•  tin.  2^}. 
By  W.  Wallace,  F,R.S.E .:  Edin.  Phil 
Jour. 

*•*  A  corolla^  to  the  above  theorem 
forms  the  9drd  Exercise  on  Book  iv.  of 
Mr.  Potts'  valuable  edidon  of  Euclid's 
Elements.  No  solution  to  this  proposi- 
tion is  given  in  the  *'  Appendix,^  but 
the  above  paper  is  referred  to  by  Mr. 
Potts  as  containing  a  coordiaate  inves- 
tigation. 

XLII.  Remarks  on  the  Light  of  the 
Moon  and  of  the  Planets.  By  Sir  John 
Leslie,  K.H. :  Edin,  Phil.  Jour, 

(Snd  qf  the  Sxtraeied  Papers.) 
AddenduM, — Theorems  referred  to  in 
art.  4,  p.  155:  "In  the  circle,  ABC, 
the  chord,  AC,  being  drawn,  and'  the 
are,  ABC,  bisected  in  B,  if  D  be  taken 
in  the  circle  at  pleasure,  and  the  Hnes 
BE,  DF,  drawn  also  at  pleasure  parallel 
to  each  other,  one  terminated  oy  the 
eirde  £,  and  the  other  by  the  chord  AC 
in  F;  then  AD,  DC,  being  drawn,  BE, 
DF-AD,  DC." 

Thos.  Wilkinson. 
Bunley,  tsneMhlre,  Feb.  26, 1848. 
{To  be  eontimted,) 


tHI  SLICTaiC  TBLKGRAPH,  THIRTT-FFVI 
TSA»8  AGO. 

Sir,— Li  the  ''Repository  of  Arts,** 
(toL  zxiz.»  second  series,  p.  23,)  is  a  com* 


municatioD  from  Mr.  J.  R.  Sharpe,  Doe 
Hill,  near  Alfreton,  stating  that  he  had 
exhibited  before  the  Lords  of  the  Admi- 
ralty, in  February,  1813,  "an  experi- 
ment showing  the  advantages  to  be  ob- 
tained ft-om  the  application  of  the  certain 
and  rapid  motion  of  the  electric  principle 
througn  an  extensive  voltaic  circuit  to 
thepurposes  of  the  ordiusiy  telegraph.'* 

Tills  statement  is  made  in  consequence 
of  there  appearing  in  the  same  work,  (vol. 
xxiv.,  second  series,  p  188,)  an  account 
of  M.  Soemmering's  electrical  telegraph, 
using  an  ordinary  voltaic  pile,  and  in 
relation  to  die  success  of  which  he  says —  - 
'*  The  first  attempt  fulfilled  his  expeeu- 
tions." 

No  doubt  these  particulars  will  interest 
many  of  your  readers. 

I  an,  Sir,  yours,  &c., 
H. 
London,  March  4, 1848. 


THK  TUBVLAB  BBtDGS  OYBR  THB  CONWAT. 

We  make  the  following  extract  from  a 
Report  of  the  Directors  of  the  Chester  and 
Holyhsad  Railway  Company  to  their  share- 
liolders  t 

"  The  Conway  tube  wu,  on  the  6th  of 
March,  safely  fioited  between  the  piers  upon 
which  it  has  to  be  raised ;  and  the  directors 
are  fally  assured  by  the  engineer  that  within 
a  month,  at  the  utsaost,  from  this  time,  the 
tube  will  be  completdy  fixed  in  its  place, 
and  the  trains  enabled  to  pass  thVongh  it. 
The  bridge  has  already  been  sabjeeted  to  a 
test,  greatly  exceeding  any  that  it  can  ever 
be  put  to  in  its  ordinary  use*  The  tube, 
after  having  been  iospended  upon  temporary 
piers,  400  feet  apart,  which  is  the  fall  span 
of  the  bridge,  was  loaded  with  a  weight  of 
300  tons,  when  the  result  was  in  every  way 
most  satisfactory.  With  the  load  of  300 
tons,  the  d^exion  was  only  three  inches,  or 
an  hich  to  each  100  tons:  and  frob  that 
deflexion  it  completely  recovered  itself  upon 
the  weight  being  removed,  after  having 
remained  therein  for  three  entire  days.*' 


Htipkt  and  Temperature  of  the  Atmonhere,-^ 
According  to  calcuUtlona  made  by  Sir  J.  W.  Lub* 
bock,  the  temperature  of  the  almoapheTe  at  the 
height  of  fifteen  miles  ia  240*6^  Fahr.  below  xero, 
and  its  density  -03573;  while  at  a  height  of  23  35 
milea  it  ceases  altogether,  or  must  at  least  be  of 
such  rareness  as  to  afford  no  sensible  resistance  to 
the  motion  of  bodies. 

'Spoi  on  the  Sun.'^K  spot  has  been  of  late  obeenr- 
able  by  the  naked  eye  on  the  Ihce  of  the  sun,  of 
tbe  shape  and  dimensions  of  a  good  sized  bean. 
Mr.  W.  Pringle  {Phil,  Mag.,  March,  1848,)  calcu- 
lates that  a  spot  of  that  size  to  be  ylslble  to  the 
naked  eye  at  the  distance  of  95,000,000  of  miles 
must  be  in  diameter  at  least  one-twelfth  part  of  that 
of  the  SUB,  01  about  68,000  miles. 
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HYDRAULIC  SUBSTITUTE  FOR  THS  FLAT   RODS  IH  llTOlNO  If  ACHIMRRT. 

We  quote  the  following  ad- 
connt  of  a  lingularly  ingenioas 
and  niefol  contrivance  from  the 
Mining  Journal  of  lait  week  : 

**  We  hare  frequently  in  our 
mines,  arising  from  nnaToidable 
circnmstanoes,  horizontal  or  flat 
rods,  as  we  term  them,  for 
the  purpose  of  commnnicatiog 
power  from  the  engine  to  some 
other  part,  or  parts,  of  th% 
mine  for  pumping ;  and,  on  some 
occasions,  to  a  great  distance. 
These  rods  arc  invariably  a  con- 
siderable impediment  to  the  en- 
gine, causing  great  friction,  and 
preventing  the  carrying  out  the 
principle  of  expansion  of  steam 
— so  very  desirable  as  regards 
the  economy  of  fuel — and  also 
very  frequently  causing  hin- 
drances, and  thereby  consider- 
able loss,  to  the  mine.  In  order 
to  do  away  with  these  things, 
it  has  occurred  to  me  that  water 
should  be  substituted,  as  per 

sketch*— it  being   exceedingly 

^  simple  and  efTective,  and  may 
x^  be  applied  to  any  situation — 
consequently,  to  any  angle  or 
curve.     The  plan,  you  will  ob- 
serve, is  to  have  two  pumps — 

~  g  p  one  to  be  worked  by  the  engine, 
and  the  other  over  the  shaft  or 
pit,  where  the  power  may  be 
required  in  any  part  of  the 
mine,  and  to  be  worked  on  the 
direct  -  action  principle.  The 
pipes  leading  from  pump  to 
pump,  to  be  abont  one -quarter 
the  area  of  the  pump  —  the 
weight  being  lifted  on  the  out- 
door's  stroke  of  engine,  will 
not,  I  think,  require  larger; 
and,  in  order  to  prevent  any  in- 

'^'"'^  convenience  on  the  in-door's 
'f  stroke,  I  would  have  a  small 
▼alve,  as  at  a,  to  admit  air, 
provided  the  water  should  not 
flow  fast  enough  on  the  in-door 
stroke  of  engine,  which  air 
would  be  forced  ont  on  the  re- 
turn of  the  water,  and  the  valve 
will  be  shut  by  the  raising  of 
the  water.  The  same  valve 
should  also  take  in  such  quan- 
tity of  water  as  may  be  a  suffi- 
cient compensation  for  any  loss 
by  leakage.  The  advantages  to 
be  obtained  by  this  mode   of 
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The  under  Hgure  it  suppoked  to  be  a  continuation  towards  the  right-hand  side  of  the  upper  one. 
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working  are,  that  the  whole  of  the  work  in 
any  other  part  of  the  mine,  to  which  it  may 
be  foand  necesaary  to  commnnicate  power, 
would  be  done  by  water-pressure,  similar  to 
a  hydraulic  or  water- pressure  engine— the 
apare  power  of  the  steam-engine  acting  as 
the  column  of  water.  The  principle  is 
easily  rendered  afailable  underground,  or 
on  the  surface,  in  whatever  position  it  may 
be  required ;  no  risk  of  accidents  by  the  de- 
rangement of  flat- rods,  bobs,  &c. ;  and  the 
engine  to  be  worked,  as  regards  expansion, 
■8  if  doing  the  whole  of  the  work  in  one 
shaft  only.  "  Jamks  Sims. 

••  Redruth,  Feb.  25,  IS^S.** 


8BWINO  MACHINKS. 

A  machine  for  sewing  has  been  recently 
exhibited  by  some  French  gentlemen, 
at  the  Royal  Institution;  but  long  be- 
fore wc  heard  anything  of  these  parties, 
we  quoted  in  this  Journal  (vol.  xlvi., 
p.  25r»),  from  a  New  York  paper,  a 
notice  of  an  invention  for  this  i)ur- 
pose  patented  by  an  American.  We 
now  extract  from  the  last  number  which 
has  come  to  hand  of  XheJFranklin  Jour^ 
ual  the  following  particulars  of  the  Ame- 
rican invention: 

The  patentee  (Eliaa  Howe,  jun.,)  says,— 
In  sewing  a  seam .  with  my  machine  two 
threads  are  employed,  one  of  which  threads 
is  carried  through  the  cloth  by  means  of 
a  curved  needle,  the  pointed  end  of 
which  is  to  pass  through  said  cloth:  the 
needle  used  has  the  eye  that  is  to  receive 
the  thread  within  a  small  distance,  say  an 
eighth  of  an  inch,  of  its  inner  or  pointed 
end.  The  other  or  outer  end  of  the  needle 
11  held  by  an  arm  that  vibrates  on  a  pivot  or 
joint  pin,  and  the  curvature  of  the  needle  is 
such  aa  to  correspond  with  the  length  of  the 
arm  aa  its  radius.  When  the  thread  is  car- 
ried through  the  cloth,  which  may  be  done 
to  the  distance  of  about  three-fourths  of  an 
inch,  the  thread  will  be  stretched  above  the 
curved  needle,  something  in  the  manner  of  a 
bowstring,  leaving  a  small  open  space  be- 
tween the  two,  A  small  shuttle,  carrying  a 
bobbin  6Ued  with  sUk  or  thread,  is  then 
made  to  pass  entirely  through  this  open 
space,  between  the  needle  and  the  thread 
which  it  carries;  and  when  the  shuttle  is 
returned,  which  is  done  by  means  of  a  picker 
staff  or  shuttle- driver,  the  thread  which  was 
carried  in  by  the  needle  is  surrounded  by 
that  received  from  the  shuttle ;  and  as  the 
needle  is  drawn  out,  it  forces  that  which  was 
reeeived  from  the  shuttle  into  the  body  of 
the  cloth ;  and,  as  this  operation  is  repeated, 
a  seam  is  formed  which  has  on  each  side  of 
the  doth  the  lame  appearance  as  that  given 


by  stitching,  with  thii  peculiarity,  that  the 
thread  shown  on  one  side  of  the  cloth  is 
exclusively  that  which  was  given  out  by  the 
needle,  and  the  thread  seen  on  the  other  side 
is  exclusively  that  which  was  given  out  by 
the  shuttle.  It  will,  therefore,  be  seen  that 
a  stitch  is  made  at  every  back  and  forth 
movement  of  the  shuttle.  The  two  thick- 
nesses of  cloth  that  are  to  be  sewed  are  held 
upon  pointed  wires,  which  project  out  from 
a  metallic  plate,  like  the  teeth  of  a  comb, 
but  at  a  considerable  distance  from  each 
other — say  three-fourths  of  an  indh,  more 
or  less ;  these  pointed  wires  sustaining  the 
cloth,  and  answering  the  purpose  of  orcUnary 
basting.  The  metallic  plate  from  which 
these  wires  project  has  numerous  holes 
through  it,  which  answer  the  purpose  of 
rack-teeth  in  enabling  the  plate  to  be  moved 
forward,  by  means  of  a  pinion,  as  the  stitches 
are  taken.  The  distance  to  which  said  plate 
is  moved,  and  consequently  the  length  of  the 
stitches,  may  be  regulated  at  pleasure." 

Claim,^'*  Having  thus  fully  described  the 
manner  in  which  I  construct  my  machine 
for  sewing  seams,  and  shown  the  operation 
thereof,  what  I  claim  therein  as  new,  and 
desure  to  secure  by  letters  patent,  is,  first, 
the  forming  of  the  seam,  by  carrying  a 
thread  through  the  cloth  by  means  of  a 
curved  needle  on  the  end  of  a  vibrating  arm, 
and  the  passing  of  a  shuttle  furnished  with 
ita  bobbin,  in  the  manner  set  forth,  between 
the  needle  and  the  thread  which  it  carries, 
under  a  combination  and  arrangement  of 
parta  substantially  the  same  with  that  de- 
scribed. 

"  I  also  claim  the  lifting  of  the  thread  that 
paases  through  the  needle  eye  by  means  of 
the  lifting-rod,  for  the  purpose  of  forming  a 
loop  of  loose  thread  that  is  to  be  subse* 
quently  drawn  in  by  the  passage  of  the 
shuttle,  aa  herein  fully  described ;  said  lift- 
ing* rod  being  furnished  with  a  lifting-pin, 
and  governed  in  ita  motions  by  the  goide- 
pieees  and  other  derices,  arranged  and  ope- 
rating substantially  as  described. 

**  I  claim  the  holding  of  the  thread  that  is 
given  out  by  the  shuttle  so  as  to  prevent  ita 
unwinding  from  the  shuttle-bobbin  after  the 
shuttle  has  passed  through  the  loop,  said 
thread  being  held  by  means  of  the  lever  or 
clipping-piece,  as  herein  made  known,  or  in 
any  other  manner  that  is  substantially  the 
same  in  its  operation  and  result. 

**  I  daim  the  manner  of  arranging  and 
combining  the  small  lever  with  the  sliding- 
box,  in  combination  with  the  spring-piece, 
for  the  purpose  of  tightening  the  stitch  aa 
the  needle  is  retracted,  as  described. 

**  I  claim  the  holding  of  the  cloth  to  be 
sewn  by  the  use  of  a  baster-plate,  furnished 
with  pointa  for  that  purpose,  and  with  holes, 
enabling  it  to  operate  as  a  rack  in  the  man- 
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ner  set  forth,  thereby  canTing  the  cloth 
forward,  and  dispenting  altogether  with  the 
necessity  of  basting  the  parts  together/' 


NOTE,     SUPPLEMBNTART     AND     EXPLANA- 
TORY.      BT  AN    **  BX-REVIBWER." 

Dear  Mr.  Editor, — ^This  is  an  age  of 
**  eJT-es."  We  have  edr-kings,  cx-ministers, 
car-chancellors,  both  of  the  conrt  and  the 
exchequer;  we  shall  shortly  have  an  ex* 
president  and  ex-secretaries  of  the  Royal 
Society ;  and,  to  crown  the  whole,  you  hare 
willed  that  I  shall  be  "  year  cx-reviewer.*' 
Am  I  also  to  become  a  pluralist,  by  taking 
vpon  myself  the  character  of  your  ex-cor- 
respondent? Yonr  readers  will  have  the 
consolation,  at  least,  that  yon  hare 

"A  thoosand  men  as  good  as  he," 

ready  and  ardent  to  contribute  to  your  work ; 
and  the  gentleman  of  the  <<  Temple"  ("  +  ") 
will  enjoy  the  satisfaction  of  having  silenced 
the  adverse  counsel  by  the  ''authority  of 
the  court." 

The  mention  of  the  Temple  recals  the 
memory  of  a  notq  in  your  last  Number,  by  a 
very  different  kind  of  Templar  from  "  -£  " — 
of  a  gentleman  who,  to  the  urbanity  and 
liberality  of  his  bearing  towards  other  scien- 
tific men,  adds  a  degree  of  mathematical 
power  and  originality  of  research  in  an 
intricate  and  difficult  subject,  which  we  see 
rarely  equalled  by  even  those  to  whom  ma- 
thematics is  professional.  I  feel  it  to  be 
due  to  Mr.  Cockle  to  express  my  sense  of 
the  high  estimate  I  set  upon  his  commenda- 
tion of  my  lucubrations.  At  the  same  time, 
I  seize  the  opportunity  of  assuring  him  that 
I  had  no  Intention  to  undervalue  the  im- 
portance of  the  step  to  which  I  referred  as 
being  made  by  Cardan,  or  Tartaglia,  which- 
ever it  was  that  made  it :  the  subject  was 
only  introduced  incidentally,  and  perhaps, 
critically  speaking,  without  sufficient  defi- 
niteness  for  any  other  purpose  than  that  for 
which  I  used  it.  I  am  as  fully  alive  as  Mr. 
Cockle  himself  to  the  imporUnt  uses  which 
have  been  made  of  the  principle  of  which 
that  is  the  first  germ,  in  every  cLspartment  of 
algebraical  research,  but  more  especially  in 
the  treatment  of  algebraical  equations  (the 
liitral  equations  I  mean) ;  and  still  more  so 
in  very  recent  times  by  Mr.  Jerrard,  Sir 
William  Hamilton,  and  Mr.  Cockle  himself. 
The  principle  itself  is  perhaps  folly  appre- 
ciated, as  yet,  by  but  few  mathematicians  i 
but  I  am  persuaded  that  it  is  destined  to 
play  a  more  important  part  than  it  has  yet 
done,  in  the  investigations  of  every  depart- 
ment of  analytical  science.  Mr.  Cockle  will 
then,  I  am  sure,  exonerate  me  from  all  sus- 
picion of  attempting  to  treat  with  contempt 
the  mam  whoever  be  be,  that  first  hit  npon 


the  method  in  a  single  case :  although  I  stiU 
think,  that  with  him  it  was  only  "  an  expe- 
dient." Yet  in  how  few  great  problems  and 
great  inventions  of  all  kinds,  is  not  this  the 
initial  step  of  their  history  ? 

A  parting  word  or  two  is  necessary  on  the 
subject  of  the  last  senate-house  examination ; 
but  the  more  eipeeiaUy  with  regard  to  the 
manner  in  which  Mr.  Gaskin  performed  hit 
functions  as  moderator.  I  had  pointed  out 
the  dilemma  in  which  he  had  placed  himself; 
but  at  the  same  time  expressed  the  most 
entire  confidence  in  his  acting  as  both  hi* 
sense  of  honour  and  his  reputation  nataraUy 
dictated.  He  has,  I  am  glad  to  say,  fulfillea 
his  duty  as  was  anticipated  of  Um.  His 
geometrical  questions  were  such  that  rery 
few  of  them  could  be  solved  by  the  co-ordi- 
nate method  without  "  a  world  of  trouble," 
but  which  admitted  of  neat  solutions  by  the 
Euclidean  method.  On  the  whole,  there* 
fore,  I  cannot  but  think  that  the  most  quiet 
and  judicious  mode  of  carrying  out  the  in- 
tentions of  the  "  graces* '  that  coM  have  been 
devised,  has  been  chosen  by  Mr.  ChiBkin. 
It  is  indeed  true  that  geometry  does  not  even 
yet  fill  a  quite  euffieiently  large  space  in  the 
papers ;  but  still  the  commencement  is  made, 
and  if  only  very  small  additions  be  annually 
made  in  the  quantity  and  difficulty  of  the 
geometrical ''  problems,"  three  or  ftmr  yean 
will  render  the  senate-house  examinationfl 
all  that  can  be  desired  in  this  respect.  I 
tender  to  Mr.  Gaskin  both  my  congratula- 
tions and  my  thankftilness  for  the  encou- 
ragement of  the  study  of  a  branch  of  soiencc 
which,  in  reference  to  education  and  social 
utility,  is  second  to  no  one  whatever. 

I  have  been  hoping  to  see  in  your  pages 
the  paper  of  Mr.  Gaskin,  on  the  "  Inscrip- 
tion Problem,"  and  trust  you  will  be  able  to 
give  it  soon.*  I  see  that  our  friend's  histo- 
rical paper  on  the  subject  is  commenced  in 
the  number  of  the  Mathematician  just  pub- 
lished :  and  I  learn  from  him  that  he  will 
very  shortly  arrive  at  the  completion  of  his 
MS.  It  is  desirable,  for  Mr.  Gaskin's  sake, 
that  the  paper  he  sent  yon  should  be  notiGed 
in  that  history. 

And  now  with  regard  to  Mr.  Potte,  and 
the  <*  hard  things"  I  am  represented  to  have 
said  of  him.  Nothing  could  be  farther  from 
my  intention  tiian  to  give  pain  to  that  able 
geometer  and  (from 'all  I  hear  of  him)  moat 
estimable  man.  I  had,  indeed,  censnred 
some  of  the  assumptions  of  University  society 
with  respect  to  the  manner  of  dealing  with 
scientific  property ;  but  most  assuredly  if  any 
one  man  be  free  from  undue  assumptiott  on 
this  head,  it  is  Mr.  Potts.  He  candidly 
gives  his  authority  for  everything  for  which 
he  is  indebted  to  any  one  but  himself  t  vaA 

•  Y«s{  vtiy  soon.— Xn.  If.  M. 
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the  loggettiona  t]iat  I  offered  for  lome 
slight  changes  of  detail  were  offered  with 
the  kindest  feeling,  and  with  a  sincere  desire 
to  see  his  work  as  faultless  as  si^ch  a  work 
can  be.  At  present  it  is,  in  my  estimation, 
not  only  the  best,  bat  by  far  the  best,  edition 
of  Euclid  that  has  ever  appeared  for  the 
purpoiet  qf  education,  I  have  said  as  much 
already ;  and  I  am  astonished  that  any  person 
coold  have  construed  what  I  said  into  severe 
censure — as  I  know  has  been  done  more 
than  once. 

As  regards  Mr.  Colenso,  had  his  book 
been  tlie  best  of  all  possible  books,  instead 
of  being  an  inferior  one,  and  a  mere  **  co- 
lourable Yariation"  of  Mr.  Potts's  (the  fslse 
coloring,  however,  having  spoiled  the  pic- 
ture,) I  could  not  but  have  condemned  it  in 
the  strongest  allowable  language,  on  account 
of  the  morale  of  the  transaction.  It  has, 
indeed,  been  insinuated  that  I  am  ''  hostile 
to  Mr,  Colenso,  Dr.  Hymers,  and  Mr. 
Snowball,  because  they  plucked  me  when  I 
sat  for  a  scholarship  at  St.  John's."  I 
believe  yon  know  why  I  did  not  get  a  fel- 
lowship ;  but,  at  the  same  time,  did  you  not 
know  it,  I  am  sure  you  would  give  me  credit 
for  a  total  absence  of  that  baseness  which 
would  lead  me  to  persecute  those  gentlemen 
on  the  ground  of  their  conscientiously  refus- 
ing me  a  fellowship  in  their  college. 


When  oomlKMing  those  Beviews,  I  in- 
tended to  add  something  more  on  the  sub- 
jects under  discussion — especially  on  ''the 
eautee  toAy,  for  geometricsl  research,  the 
Cartesian  method  muet  alwajfe  be  inferior  to 
the  ancient,"  and  on  the  character,  power, 
and  perspicuity  of  *'  the  g^om^trii  eupirieur 
of  the  modem  French  school."  As,  how- 
ever, you  have  closed  your  pages  against  the 
subject,  it  is  probable  the  thoughts  that . 
I  intended  to  develop  will  float  about  for 
a  few  months  in  my  brains  during  moments 
of  reverie,  and  the  subjept  ultimately  vanish 
from  amongst  my  speculations.  I,  at  any 
rate,  ask  the  favour  of  your  inserting  this 
explanation  of  some  things  which  have  given 
rise  to  misconception,  as  perhaps  it  is  the 
last  time  I  shall  trespass  on  your  pages. 
This  I  feel  to  be  due  to  the  gentlemen  named, 
and  I  think  you  will  feel  that  it  is  due  to 
me  too.  1  wish  to  part  from  aU  on  good 
terms — or  at  least  with  mutual  good  under- 
standing. As  personal  friends,  however,  I 
trust  that  you  and  I  shall  not  be  estranged, 
till  the  (to  us)  <'  end  of  all  things"  shaU 
call  one  or  other  of  us  "  home ;"  although 
"  Hh  "  has  led  to  my  signing  myself. 
Dear,  Mr.  Bditor, 

"  Yonn  Sx-R«vnwxE."* 

Charlet-ttreet,  Brompton,  March  8, 1848. 


TBC   '<SABAB   BANDS, 

Now  that  this  fine  ship  has  oompleted  fbur 
voyages  to  New  York,  and  is  laid  up  for  a 
short  overhaul,  previous  to  her  nert  voyage, 
it  may  be  interesting  to  review  the  results  of 
her  performance.  She  was  built  with  a  view 
to  test  the  praetieability  of  carrying  on  the 
general  trade  between  this  country  and 
America  by  means  of  auxiliary  steam  power ; 
nnd.  Judging  by  the  results,  the  experiment 
seems  to  have  been  entirely  successfhl. 

In  first  attempts  of  this  kind,  allowanee 
must  always  be  made  for  difficulties  in  the 


AUXILIABT   BCmiW   BTXAMXA. 


maehinery,  arising  fma  the  novelty  of  the 
various  parts,  and  such  diffleulties,  though 
not  of  a  serious  nature,  have  been  expe- 
rienced, in  this  ease  no  drawback  has,  how- 
ever, appeared  in  the  general  principle. 

It  is  weU  known  that  the  New  York 
packets  are  amongst  the  finest  trading  ves- 
sels in  the  world,  and  a  eomparison  with 
some  of  the  best  of  tliese  on  the  outward 
▼oyage,  where  the  greatest  difficulties  are 
encountered,  will  give  a  good  idea  of  the 
performance  of  the  Sarah  Sonde : 


SmreASmde. 

SaUad. 

Time. 

Pa€keiePa§$ed. 

Average  Tiwte. 

1st  Voyage 

«nA  Voyage 

Brd  Voyage  .,... 
4ti)  Voyage 

Jan.  20,  1847.... 

April  0 

June  15,  „  .... 
Sept.  3,     ,,.... 

m  days... 
«3       „    ... 
•4        „    .•• 
20        „    ... 

6 

......    0.«a... 

......    0«».... 

48  days. 

*r    „ 

38     „ 

*  We  sn  toaj  te  parctivs  that "  ths  Court"  has 
bsaa  vsxy  much  mUunderstood.  When  it  lnt«r- 
powd  Its  "attthority^toput  a  stop  to  what  pro- 
islssd  to  1)6  a  very  onpraltable  dlfcaMiea  on  s 
psitienlat  point,  it  was  fer  fkom  iBtsndlng  to  inti- 


mato  aaything  Uko  •  wish  Ibr  a  genaial  dlieon- 
tinuanoe  of  our  ostoomod  frlond'i  oomrlbnUont; 
and  dooply  sorry  shonUl  wt  ho  wore  ov  mislntor- 
prttod  interferonco  to  have  sutb  sn  sffwt.  We 
vontois  to  heps,  aetwithitsndliig  wbat  has  f  si 
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The  third  voyage  was,  in  reality,  twenty 
dayi,  as — ^in  consequence  of  injury  sustained 
by  one  of  the  slide-yaWes — she  put  back 
into  Cork,  and  lost  fourteen  days. 

A  fact  connected  with  the  last  voyage  is 
interesting.  She  took  out  a  valuable,  though 
light  cargo — a  large  number  of  passengers, 
and  coals  sufficient  to  work  her  out  and 
home,  with  eighty  tons  to  spare,  steaming 
the  entire  distance — a  performance,  we  be- 
lieve, wliolly  without  precedent  in  the  annals 
of  steaming. 

The  Sarah' Sands  u  an  iron  ship  of  1,000 
tons,  builders*  measurement,  and  1,300,  new 
measurement;  engines,  180  horses  power, 
coupled  direct  to  the  screw.  She  has  an 
extensive  accommodation  for  first,  second, 
and  third-class  passengers,  and  can  stow 
about  900  tons  of  goods,  besides  coals  for 
the  voyage. 

She  was  built  from  the  plans  of  Mr. 
Grantham,  engineer,  and  is  commanded  by 
Captain  W.  C.  Thompson,  (late  of  the 
Stephen  Whitney,)  who  superintended  her 
outfit. — Liverpool  Standard. 


ROBBRTSON's  IMPR0VBMENT8  IN  THS  MA- 
NUFACTCRK  OF  MKTALS  FROM  THEIR 
ORBS. 

[Patent  dated  September  0,  18-I7.    Specification 
enrolled  March  0,  1848.] 

The  improvements  which  form  the 
■ubject  of  this  patent  have  been  com- 
municated to  Mr.  J.  C.  Robertson  from 
Rbroad,  and  patented  by  him  on  behalf 
of  the  inventor,  whose  description  of 
them  we  shall  now  lay  before  our 
readers.  It  may  be  proper  to  premise, 
that  electricity  has  been  before  applied  by 
Mr.  Wall  and  others,  to  the  extraction 
of  metals  from  their  ores ;  but  not  at 
the  stage,  nor  in  the  way  here  proposed. 

"  It  is  well  known  that  the  ores  of  iron, 
lead,  zinc,  copper,  tin,  silver,  antimony, 
bismuth,  cobalt,  and  of  most  otlier  metals, 
exist  naturally  as  ores,  in  a  state  of  combi- 
nation  with  more  or  less  of  sulphur,  phos- 
phorus, arsenic,  and  other  volatixible  mat- 
ters, from  Which  it  is  important  that  they 
should  be  freed  before  being  subjected  to  the 
smelting  or  reducing  process.  For  this 
purpose,  they  are  usually  roasted  in  heaps 
in  the  open  air,  or  on  the  hearth  of  a  rever- 
beratory  or  other  furnace,  with  exposure  to 
the  atmosphere,  it  being  requisite,  in  order 
to  the  volatilization  of  the  matters  which  it 
is  sought  to  get  rid  of,  that  the  air  should 

that  instead  of  this  being  his  appearance  for  the 
"  last  time"  on  our  stage,  it  will  prove  but  the  first 
of  a  new  aeries  of  appearances,  in  which  he  will 
contribute  aa  plentimUy  as  of  old  to  the  instruc- 
tion and  delight  of  our  readeri.<>£D.  M.  M. 


have  access  to  the  burning  mass.  But  this 
roasting  process  is  always  tedious,  and  often 
so  defective,  that  the  ore,  being  but  very 
partially  freed  from  the  sulphur,  phosphorus, 
and  other  volatizible  matters  aforesaid,  yields 
when  smelted  only  a  crude  metal,  possessed 
of  neither  the  due  malleability  nor  the  proper 
lustre.  Now  the  invention  communicated  to 
me,  as  aforeiaid,  consists  in  the  subjection 
of  the  said  ores  to  the  joint  action  of  heat 
and  electricity,  in  manner  following:— I 
have  ascertained  that  when  sulphnrets,  phos- 
phurets,  and  arseniurets  are  under  the  influ- 
ence of  a  high  temperature,  and  have  cur- 
rents of  electricity  then  transmitted  through 
them,  the  sulphur,  phosphorus,  and  arsenic, 
being  naturally  electro-negative,  are  power- 
fully attracted  to  the  electro >positive  pole 
of  a  voltaic  battery,  and  have  also  their 
usual  chemical  aflSnities  for  metallic  bases 
thereby  impaired  or  subverted,  so  as  to  yield 
more  readily  to  the  volatilizing  influence  of 
the  heat,  and  pass  off  in  the  state  of  fumes  or 
vapour.  The  modeof  carrying  this  invention 
into  practical  operation  may  be  varied  ac- 
cording to  local  circumstances ;  but  the 
following  description  and  directions  will  en- 
able any  practical  metallurgist  to  execute  and 
spply  it  readily  on  any  working  scale : 

'*  A  furnace  or  kiln  may  be  employed  of  the 
form  and  construction  of  the  ordinary  lime- 
kiln, and  with  a  surmounting  dome.  It  is 
made  somewhat  of  a  pear,  conical,  or  egg 
shape,  and  lined  with  well-burnt  bricks, 
made  of  fire  clay,  and  as  free  as  may  be 
from  fefruginous  matter,  or  with  semi-vitri- 
fied bricks  made  by  a  due  admixture  of  lime 
with  clay  and  silica,  in  order  that  the  lining 
may  consist  of  materials  which  are  to  a  great 
degree  non-conductors  of  voltaic  electricity, 
or  at  least  bad  conductors  thereof.  The 
grate-bars  may  rest  loosely  on  cross  bearings 
of  iron,  so  that  they  may  be  easily  shifted 
or  replaced,  as  required.  There  may  be  an 
iron  or  fire-tile  door  at  one  aide,  a  litde 
above  the  level  of  the  grate,  for  withdrawing 
the  calcined  ores. 

"  From  the  top  or  side  of  the  dome  a  wide 
chimney  proceeds,  through  which  the  vapours 
arising  from  the  furnace  either  pass  off  Into 
the  open  air  or  into  some  approved  oon- 
denslng  apparatus. 

**  The  mode  of  operatmg  with  the  ftimace  is 
as  follows :  —The  grate-bars  are  first  covered 
with  a  layer  of  fuel  (preferring  good  coke  or 
anthracite,  when  it  can  be  procured,  to  bitu- 
minous raw  coal,)  over  which  a  layer  of  the 
ore  (previously  broken  into  small  pieces, 
and  sorted  as  ususi)  is  laid ;  a  second  layer 
of  fuel  is  then  laid  above  the  layer  of  ore, 
and  over  that  second  Isyer  of  fuel  a  second 
layer  of  ore ;  and  so  the  operation  of  filling 
proceeds,  the  ore  and  fuel  being  pil«d  up  In 
alternate  layers  till  the  cavity  of  the  fmauiet 
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is  filled.  On  the  middle  of  the  topmost 
layer  tn  iron  ring  or  cross  should  he  laid. 
The  undermost  layer  of  fuel  being  Icmdledi 
it  sets  fire  progressively  to  all  the  superja- 
cent layers,  and  the  roasting  process  begins. 

As  soon  as  any  considerable  portion  of 
the  mass  has  become  moderately  ignited,  a 
eommiinication  is  established  between  the 
Iron  ring  or  cross  and  a  Toltaic  battery,- 
or  other  equivalent  electrical  apparatus,  by 
attaching  to  either  of  them  a  wire  carried 
from  the  negative  or  positive  pole  of  the  said 
battery ;  while  from  the  iron  bearer  of  the 
grate-bars  a  wire  is  carried  to  the  opposite 
pole  of  the  battery,  so  as  to  establish  the 
electrical  circle  and  current  throngh  the  mass 
of  calcining  materials.  The  electrical  power 
should  be  proportional  to  the  mass  of  mate- 
rials operated  on,  and  the  action  kept  up 
until  it  is  seen  that  the  sulphnrets,  or  phos- 
phurets,  or  arseniurets,  as  the  case  may  be, 
have  been  dischargedi  as  evinced  by  the 
ceasing  of  the  fumes.  The  battery  should 
be  one  of  the  sustaining  kind,  or  such  that 
the  current  of  electricity  thus  established 
through  the  mass  should  be  steodiiy  and 
well  kept  up.  From  the  ring  or  cross  of 
iron  on  the  surface  of  the  roasting  materials, 
onOy  two,  or  more  iron  rods  may  be  carried 
downward,  either  vertically  or  obliquely, 
into  the  contents  of  the  kiln,  through  a 
greater  or  less  extent,  for  favouring  the 
conveyance  and  distribution  of  the  elec- 
tricity. 

' '  The  degree  of  strength*with  which  the  elec- 
tdc  current  acts,  will  be  evidenced  by  the 
escape  from  the  top  of  the  furnace,  in  more 
or  less  abundance,  in  the  form  of- fumes,  of 
the  sulphurous  or  other  matters  desired  to 
be  got  rid  of.  The  activity  and  power  of 
the  electrical  current  should  be  tested  from 
time  to  time  by  transmitting  it  throngh  a 
little  acid  and  water  in  the  test  glass  tube 
apparatus,  well  known  to  electricians,  and 
described  in  most  of  the  modern  treatises  on 
voltaic  electricity. 

*•  The  lowest  and  best  calcined  portions  of 
the  mass  are  to  be  drawn  off  from  time  to 
time,  either  by  the  side  doors  of  the  furnace 
or  from  the  grate  itself,  by  removing  two  or 
three  of  the  movable  bars,  after  the  manner 
commonly  adopted  in  the  draw  lime- kiln. 

'*In  proportion  as  the  furnace  is  emptied  at 
bottom,  it  must  be  replenished  from.the  top' 
with  alternate  layers  of  fuel  and  ore,  as 
aforesaid,  in  order  to  maintain  the  mass 
always  at  the  same  level  as  nearly  as  may  be ; 
on  which  occasions  the  iron  ring  or  cross 
may  be  removed  during  the  time  of  feeding, 
and  immediately  afterwards  replaced.  The 
voltaic  circuit  should  be  also  meanwhile 
interrupted. 

*^  The  ore,  after  it  has  gone  through  this 
routlDg  and  electrizing  process,  is  then  to 


be  washed  and  reduced,  either  in  retorts,  by 
cementation,  or  in  a  blast  furnace,  according 
to  the  modes  in  ordinary  use." 

The  Inventor  of  the  Jarquard  Xoow.— At  the 
recent  soirie  of  the  Bolton  Mechanics'  Institute, 
Dr.  Bowring  told  the  following  interestlne  stoiy  of 
the  inventor  of  the  Jaoquard  loom.  He  said,  "  I  do 
not  know,  my  friends,  whether  you  have  heard  the 
nameof  Jacquard,  or  the  Jacquard  loom,  which 
introduced  so  Rreat  an  improvement  Into  the  manu- 
fiicture  of  silks.  1  saw  the  old  man  only  a  few 
days  before  his  death.  The  city  of  Lyons,  In  which 
he  was  l>orn,  and  in  which  he  had  been  terribly  per- 
secuted in  early  life,  felt  that  it  was  due  to  him  to 
make  his  declining  days  happy,  and  they  gave  him 
a  liberal  pension,  which  enabled  him  to  pass  the 
evening  of  his  We  in  tranquillity  and  peace,  and  to 
purchase  a  pretty  villa,  to  which  was  attached  a 
t}eftutifu1  garden,  where  I  had  an  opportunity  of 
hearing  from  his  lips  the  history  of  his  own  expe- 
rience. Perhaps  you  will  allow  me  to  repeat  to 
you  a  few  remarks  of  that  extraordinary  man, 
made  to  me,  seated  with  him  in  his  bower,  fairly 
and  tmly  under  the  shade  of  his  own  vine  and  his 
own  flg  tree,  and  on  a  beautiful  summer  evening, 
when  the  sun  was  setting,  and  when  the  decline 
and  setting  of  that  sun  reminded  me  that  the  sun 
of  Jacquard  was  setting  also,  for  he  was  weak  and 
about  to  be  lost  to  his  generation  Jacquard  was  a 
straw-manufacturer  in  the  city  of  Lyons;  he  was  a 
poor  man,  and  he  had  received  little  instruction. 
During  the  war  with  England,  there  was  an  article 
appeared  in  the  French  Moniteur,  which  stated 
that  a  person  in  England  had  ofTered  a  large  sum  of 
money  to  any  man  who  could  produce  a  machine  by 
which  a  net  could  be  made.  This  set  him  to  work, 
and  he  did  get  over  the  great  dlflScuity  of  produc- 
ing a  machine  by  which  a  knot  could  be  tied.  The 
thing  was  forgotten,  and  by  some  accident  this  net 
was  given  to  the  great  Emperor  Napoleon,  and  he 
was  told  that  a  pour  man  on  the  banks  of  the  Rhone 
had  solved  a  very  great  and  difficult  pfoblem. 
Jacquard,  in  great  poverty.! one  .day,  and  scarcely 
knowing  how  to  exist,  was  surprised  by  the  visit  of 
a  sei  jeant  of  gene  tVarmee,  who  knocked  at  the  door. 
He  came  down  stairs,  and  i  he  serjeant  said.  '  I  have 
orders  to  take  you  to  Pari;*.'  lie  said  *Who  has 
sent  forme  at  Paris?'  he  wns  told,  '  Why  you  will 
hear  that  when  you  get  there.  There  is  a  carriage 
waiting  for  you.'  He  said,  'I  must  send  for  my 
wife,  and  make  preparation ;'  but  the  serjeant  said, 
'  No,  you  must  go  as  you  are ;'  and  he  was  taken  to 
the  Palace  of  the  Thuileries  and  instantly  introduced 
to  two  persons— no  less  distinguished  than  Napo- 
leon Bonaparte  and  his  great  minister,  Carnot. 
Napoleon  said,  '  They  tell  me  you  say  you  can  tie  a 
knot  in  a  straight  string  (for  that  is  the  art  of  knit- 
ling,)  by  a  piece  of  machinery;  I  don't  believe  you.* 
He  continued,  •  Now,  in  order  to  try  you,  I  will 
have  you  locked  up  in  an  apartment,  and  supplied 
with  materials  upon  which  to  vrork,  and  everything 
you  require  to  make  your  machine.'  Well,  Jacquard 
set  to  work  so  locked  up,  and  constructed  a  ma- 
chine, was  covered  with  honour,  continued  to  direct 
his  attention  to  mechanical  art,  and  afterwards  pro- 
duced that  machine  which  bears^his  name,  and  to 
which  I  have  referred,  and  which,  by  mefely  throw- 
ing the  shuttle  across  the  warp,  produced  the  most 
beautiful  patterns.  These  machines  produced  a  revo- 
lution in  France;  thrice  they  rose  upon  Jacquard ; 
twice  they  attempted  to  drown  him  in  the  Rhone. 
He  withdrew  himself  from  the  world  for  many}  ears, 
still  attempting  to  Imj  the  benefactor  of  his  native 
land.  Opinion  changed,  however,  and,  as  I  told 
you,  before  he  died,  he  was  the  recipient  of  a  liberal 
pension,  not  only  from  the  city  of  Lyons,  but  fjrom 
the  French  Government.  He  died  upon  the  pro- 
perty which  wns  conveyed  to  him,  the  gratefUl 
i;ift  of  the  people  he  had  honoured  and  elevated ; 
aiid  when  he  was  carried  to  his  tomb,  the  city  of 
Lyons  declared  that  his  portrait  should  be  painted 
and  hung  in  the  School  of  Arts,  where  I  have  seen  It. 
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^raocts  Whlshaw,  of  Hampstead,  Middlesex, 
civil  engineer,  for  a  eertatn  manufacture  of  pipes 
of  earthenware,  pottery  and  glass,  and  of  certain 
applications  and  arrangements  thereof.  March  8 ; 
tlx  months. 

William  Exall,  of  Reading,  Berkshire,  for  cer- 
tain Improvements  in  thrashing  machines,  and  in 
steam  boilers,  engines,  and  other  apparatus  for 
driving  the  same,  which  apparatus  is  applicable  to 
driving  other  machinery,  part  of  which  improve- 
ments are  a  communication,  and  the  remainder 
is  hit  own  invention.    March  8 ;  six  months. 

James  Lochhead,  of  Milton,  iSravesend,  Kent., 
gent.,  for  certain  improvementa  in  ventilation. 
March  8;  six  months. 

Theodorus  Coinelins  Seegers,  knight,  of  Baint 
Oravenhage,  Holland,  hot  now  of  Leicester-square, 
Middlesex,  physician,  for  Improvements  In  the 
construction  of  railway  carriages.  MarehS;  six 
months. 

William  Beckett  Johnson,  of  Liverpool,  engi- 
neer, for  certain  improvements  which  are  applica- 
ble to  locomotive,  stationary,  and  marine  steam  en- 
gines.   March  8  j  six  months. 

Warren  de  la  Rue,  of  BunhiU-row,  Middlesex, 
manufacturer,  for  improvements  in  machinery  used 
in  the  manufacture  of  cardboard  and  pasteboard. 
(Being  a  communication.)    March  8  ;  six  months. 

John  Houston,  Stepney,  Middlesex,  surgeon,  for 
improvements  in  obtaining  motive  power  by  the 


Bt^OLlStt  PAtEKTfi. 

aid  of  atmospheric  air,  and  inobialnill^combaitidll. 
March  8 ;  six  months. 

George  Boyce,  of  Fletland,  Lincoln,  miller,  for 
improvements  in  machinery  or  apparatus  for  depo- 
siting, cleansing,  aod  g^nding  com  and  sMd. 
March  8 ;  six  months. 

George  Lloyd,  of  Stepney,  Middlesex,  iron  fbuB- 
der,  for  certain  improvements  in  fUmaces  and 
blowing  machines,  and  improvements  in  engines 
and  machinery  fbr  driving  the  same,  which  im- 
provements are  also  applicable  to  other  purpoeoi 
where  motive  power  is  required.  March  8;  six 
months. 

Joseph  Maudslay,  bf  the  Ann  of  Maudslay,  Sons, 
and  Field,  engineers,  for  certain  impnvemeBit  ta 
obtaining  and  applving  motive  power,  and  in  tlie 
machinery  and  engines  employed  therein.  March 
8 ;    six  months. 

John  McConochU,  of  Liverpool,  and  Loiiii  Jflliet 
Claude,  of  Bootle,  Lancaster,  civil  engineer!,  ii»r 
certain  improvements  in  locomotive  engines. 
Marclk  8 ;  six  months. 

Alexander  AUiott,  of  Lenton  Workt,  HotHtat- 
ham.  bleacher,  for  Improvements  inapparatas  ased 
in  the  working  of  steam  boilers,  also  in  apjparatua 
used  in  cleaning  flues.    March  8 ;  six  months. 

John  Henderson  Porter,  of  Blackhealh,  Kent, 
for  improvements  in  iron  girders,  beams,  truases, 
and  supports,  and  in  rendering  the  floors  of  buildlnga 
fire-proof  by  the  use  of  iron.   March  8;  six  months. 


WEAKLY  LIST  OV  DtSIONS  VOB  ARTZCLCI   OF   UTILITY    KBeflTKABD. 


Date  of   No.  in 
Reglstra-theRe- 
tiou.      gister.    Proprietors* Ifamas. 

Benjamin  Cogswell Strand 


Addresses. 


Mar.  2      1378 


Subjects  of  Designs. 
,.«..  Revolving  and  self- priming 
pistol. 
8      1S79      DoQlton  and  Watts.....  Lambeth  Pottery,  Lambeth......  Drain-trap. 

4     1380     Richard  Gede  Marshall,  Cheltenham,  ironmonger Inkstand  cover. 

7  1381      Mark  Freeman New-road,  Streatham  ............  Parts  of  a  blow-pipe. 

8  1382     Hunt  and  Roskell Old  Bond-street,  Jewellers Safety  shirt-stud. 


SRibertttemettte* 


To  Engineers  and  Boiler-Makers. 

T  AP.W£LD£D  IRON  TUBES,  FOR  MARINE  Alf  D  LOCOMOTIYB  STEAM-BOILERS,  Tnbes 
-^  for  Steam,  Oas,  and  other  purposes ;— all  sorts  of  Gas  Fittings.  The  Birminglkam  Patent  Iron 
Tube  Company,  42,  Cambridge-street,  Birmingliam,  and  Smethwick,  Staffordshire,  mannftcture  BoUer 
and  Oat  Tubes,  under  an  exclusive  License  from  Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extensively  used  in  the  Boilers  of  Marine  and  Locomotive  Steam  Engines  In 
England  and  on  the  Continent;— are  Stronger,  Lighter,  Cheaper,  and  more  Dntabto  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in  the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works—Smethwick,  Staffordshire. 

LONDON  WAREHOUSE— No.  68,  UPPER  THAMES  STREET. 


What  to  Eaty  Drink,  and  Avoid. 


Souiin  BiQKSTi^K  I  What  a  boon  I  but  what  a 
rarity  1  All  the  wealth  in  the  world  cannot  buy  it, 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
nights  I — How  refieshing  is  a  good  night's  rest,  and 
how  few  obtain  it !  How  feariul  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves?  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  off  more 
Are  than  water  quenches.  Reauer,  if  you  value  the 
desiderata  of  good  health  in  the  day,  and  tranquil 
repose  at  nights  together  with  mental,  serenity  at 
all  times,  or  should  lack  firmness  of  nerve  or  pur- 
pose, or  suffer  from  the  sorrows  of  an  afiiicted  body, 
seek  how  to  obtain  the  former,  and  remove  the 
latter,  in  DR.  CULVERWELL'S  little  Memoirs, 
called  "HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DAIKK,  «nd  AVOID  j"  and  its   Companion-- 


'  HOW  to  be  HAPPY**  (the  price  is  but  If.  each; 
if  by  post,  1 B.  6d.  in  stamps.)  They  reeommend  to 
nostrum,  pill,  or  balm,  but  render  every  possessor 
master  or  mistress  of  his  or  her  own  case.  They 
tell  home-truths,  and  detail  facts  that  may  astound, 
but  which  are  worthy  of  recognition;  and  they  fur- 
thermore unmystify  the  laws  of  life,  health,  and 
happiness ;  th<(t  how  to  live  happily  and  content- 
ed ly,  is  rendered  clear  and  open  to  the  humblest 
intelligence.  To  be  had  of  Sherwood,  23,  Pater> 
noster-row;  Carvaiho,  147,  Fleet-street;  Mann,  SB, 
Com  hill;  Nelson,  457,  West  Strand,  and  all  book- 
sellers ;  or  direct  irom  the  Author,  10»Aigyll-pIace. 
Regent  street,  who  can  be  personally  conferred 
with  daily  till  four,  and  in  the  evaoiiig  tiU  nlst . 
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iPo  Baglfteeni  and  Iitm  f  oottders* 

l^SRLfiiCH'S  PAtBKT  IPROCESS  of  imltln^  Metals  and  Alloft,  described  in  tht  Ueehaniei  Maga- 
ifotf,  No.  1 277,  wni  be  foand  very  usefiil  for  strengthening  Iron  Castings  by  inserting  bars  or  pieees 
of  Wrought  Iron  and  for  uniting  Cast  Iron  with  Copper,  Steel,  Gun  Metal,  Brass,  and  other  Alloys. 
For  Licenses  and  Particnlars,  apply  to  Mr.  C.  A.  Preller,  81,  ^behnrch-lane. 


To  Spinners  of  the  Finest  and  Shortest  WooL 

P6k  LICENSES  FOR  PRBLLER'S  Patent  Wool  Combing  Machines,   apply  to  MoMrs.  PassaTaat 

and  Co.,  Bradford,  Yorkshire,  or  to  Mr.  C.  A.  Preller,  SI,  Abchnreb-lane. 

Outta  Percha  Company^  Patentees^ 

Wharf-road^   City'road,  London. 


October  1, 1847. 
fTHE  GUTtA  PERCHA  COMPANY,  in  request- 
-■  ing  the  attention  of  the  Publie  to  the  accotnpa- 
ining  Testimonials,  have  great  pleasure  In  stating 
that  the  steadily  increasing  demand  for  the  Pa- 
TsvT  GnTTA  PancxA  Dnirxiro  Bauds  jnstifles 
the  utmost  confidence  that  they  are  fully  approved. 
Their  durability  and  atrength,  permanent  con- 
tractility and  uniformity  of  substance— their  insus- 
ceptibility of  injury  fh>m  contact  with  Oils,  Grease, 
Acids,  Alkalies,  or  Water,  and  the  facility  with 
which  the  single  Joint  required  can  be  made  in 
Bands  of  an  indefinite  length,  render  them  superior 
for  almost  aJl  working  purposes,  and  decidedly  eco- 
nomical. 

Galoshes,  Tubing  of  all  sixes,  Bougies,  CatheterSt 
and  other  SURGICAL  INSTRUMENTS ;  MOULD- 
INGS FOR  PICTURE-FRAMES  and  other  deco- 
nUve  purposes  ;  WHIPS  and  THONGS,  TENNIS, 
GOLF,  and  CRICKET  BALLS,  are  in  a  forward 
state  of  manuftcture^  and  will  be  very  shortly  ready 
for  sale. 

All  orders  forwarded  to  the  Cokpakt's  Wouks, 
WBABv-noAn,  CxTT-BOAD,  Will  receive  Immediate 
attention. 

Hasllogden,  September  4, 1847. 
Dear  Sir,— We  have  now  been  using  the  Gutta 
Percha  Straps  for  the  last  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  our 
moat  sanguine  expectations ;  and  we  may  add,  that 
some  of  our  mactaines  which  required  a  12-inch  lea- 
ther strap,  and  which  almost  daily  required  to  be 
repaired,  we  have  been  turning  the  same  with  the 
Gatta  Percha  Straps  10  inches  only  for  the  above- 
named  period,  and  now  find  them  as  good  as  the 
day  they  were  first  applied. 

We  remain,  yours  respectfkilly, 

W.  ft  R.  TURNER. 
To  8.  Statham,  Esq.,  Gutta  Percha  Company. 

Atlas  Works,  Manchester,  Sept.  1,  1847. 
Sir,— In  reply  to  your  inquiry  as  to  the  result  of 
onr  experience  with  the  Gutta  Percha  Straps,  we 
have  great  pleasure  in  stating  that  the  advantages 
they  possess  are  so  very  manifest  as  to  induce  us  to 
apply  them  in  almost  every  instance  where  new 
straps  are  required.— We  are,  Sir,  very  respectfully, 
SHARP,  BROTHERS. 
Samuel  Statham,  Esq.,  Gutta  Percha  Company. 
Brldgewater  Foundry,  Patricroft,  near 
Manchester,  bept.  3, 1847. 
Sir, — In  reply  to  your  inquiry  respecting  how  we 
like  your  Gutta  Percha  Machine  Straps  or  Driving 
Belts,  although  we  have  not  had  quite  so  much 
experience  in  the  above-named  use  ot  Gutta  Percha 
as  we  hope  to  have,   so  far  as  we  have  employed  it 
It  has  given  us  general  satis&ction.    The  beauti- 
ftilly  straight  and  regular  manner  in  which  it  runs 
on  the  pulleys,  especially  on  our  cone  or  speed  pul- 
leys, is  a  strong  recommendation  in  its  favour ;  and 
although  we  are  inclined  to  think  it  does  not  take 
so  fast  a  grip  on  the  piUley  as  leather,  yet  there  is 
ample  hold  for  all  general  purposes.    We  shall  con- 
ttnne  to  use  it  and  to  give  it  our  best  attention,  so 
u  to  learn  how  to  employ  to  best  adyantage  the 


many  excellent  qualities  it  possesses  over  the  ordi- 
nary leather  belts. 

•        NASMTTH,  GAdKELL,  ft  CO. 
S.  Statham,  Esq.,  Gutta  Percha  Works,  London. 

Manchester,  18th  June,  1847. 
Dear  Sir,— We  beg  to  inform  you  that  we  have 
BOW  had  the  patent  Gutta  Percha  Bands  or  Straps 
in  use  for  more  than  six  months.  For  tube  ftmnes 
we  consider  them  very  much  superior  to  anything 
we  have  tried  before.  They  also  do  very  well  as 
open  straps  for  mules,  throstles,  looms,  frc. 
We  are.  Sir,  yours  respectftilly, 

THOS.  DODGSHON  ft  NEPHEWS, 
Mr.  Samuel  Statham,  Gutta  Percha  Company. 
Wellington  MiUs,  Stockport,  4th  September,  1847. 
Gentlemen, — We  have  much  pleasure  in  bearing 
our  testimony  to  the  valuable  qualities  of  the  Gutta 
Percha  for  driving  bands.    We  have  found  it  answer 
exceedingly  well  in  most  oases  where  we  have  tried 
it,  and  we  think  it  baa  only  to  be  made  known  to 
ensure  its  very  general  use. 
We  are.  Gentlemen,  yours  obediently, 

HOLE,  LINGARD,  ft  CRUTTENDEN. 
To  the  Outta  Percha  Company,  City-road,  London* 
Totdngton  Hall,  near  Bury,  Lancashire, 
September  8, 1847. 
Dear  Sir,— Your  letter  of  the  Slst  August  is  to 
hand,  and  in  answer  respecting  the  use  of  your 
Gutta  Percha  Bands,  1  cannot  give  you  a  better 
proof  of  our  approval  of  them  in  preference  to  lea- 
ther straps,  than  having  given  an  order  for  another 
to  your  partner,  yesterday,  to  be  in  readiness  in  case 
of  accident.    They  are  decidedly  preferable  to  the 
old  straps ;  and  we  can  recommend  them  with  the 
greatest  confidence  to  any  person  for  Driving  Straps. 
For  HALL  ft  GORTON,  THOMAS  GORTON. 
8.  Statham,  Esq.,  Gutta  Percha  Company. 

Brewery,  16th  September,  J  84 7. 
Gentlemen,- We  have  much  pleasure  in  repeat- 
ini;  our  testimony  to  the  very  great  improvement 
effected  by  the  use  of  Machinery  Bands  made  of 
your  material  instead  of  leather :  the  stoppage  of 
narts  of  our  works,  through  the  failing  ot  the  lea* 
ther  straps,  used  to  be  of  daily  occurence,  causing 
great  inconvenience  and  expense.    With  this  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advantSige  of  using 
your  material  is  surprising,  as  regards  economy  and 
saving  of  trouble.    We  confidently  recommend  it 
to  machinists  and  factories  for  general  adoption. 
TRUMAN,  HANBURY,  BUXTON,  &  CO. 
To  the  Gutta  iVrcha  Company. 

Patent  Gutta  Percha  Soles  for 
Boots  and  Shoes. 

The  capabilities  of  the  GUTTA  PERCHA  SOLES 
FOR  BOOTS  AND  SHOES  having  been  exten- 
sively and  satisCsctorily  tested,  we  can  unhesitat- 
ingly recommend  the  material  prepared  for  the  pur- 
pose, its  merit  havioK  been  aeknowledged  by  all 
who  have  worn  it.  Indeed,  experience  has  proved 
that  Gutta  Pezcha  Soles  wear  twice  as  long  u  lea- 
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ther,  with  great  additional  personal  comfort,  and 
they  remain  perfectly  Impervious  to  wet  until  quite 
worn  through. 

23,  Southampton-row,  Ist  Sept.,  \MT.   ' 

Gentlemen, — I  write  to  thank  you  for  allowing 
me  to  use  the  new  PATENT  GUTTA  PERCH  A 
SOLES.  I  felt  annoyed  at  not  heing  allowed  to  use 
them  from  the  time  I  hsd  first  worn  them,  namely, 
from  last  October,  but  am  not  sorry  now,  because  1 
can  speak  confidently  of  their  advantages  over  lea- 
ther soles.  I  made  the  first  pair  last  October,  and 
wore  them  eight  months  before  I  wore  the  soiea 
through.  I  had  them  heeled  six  times,  and  one 
pair  of  extra  troatt  I  put  to  the  same  soles.  /  ontp 
K^i  l/b«  omepair  in  wtar  to  see  how  long  tkqf  ufoutd 
last,  I  will  never  wear  another  leather  sole  so  long 
as  T  can  get  GUTTA  PBRCHA  SOLES,  and  I  walk 
tnm  12  to  20  miles  a  day. 

C.  WRIGHT,  Boot  and  Shoe-maker. 

To  the  Gutta  Percha  Company. 

9,  Gloucester  Row,  Hoxton,5th  Ju^,  1847. 

SIr,~I  beg  to  thank  you  for  the  boots  with 
GUTTA  PERCHA  SOLES  which  I  had  from  you 
on  the  first  of  the  year.  I  have  had  them  in  con- 
stant use  for  nearly  five  months,  the  greater  i)ort!on 
of  that  time  being  the  most  inclement  period  of  the 
vear;  and  f^om  my  occupation  as  a  general  post 
letter-carrier,  you  may  be  sure  that  they  have  had 
more  than  a  common  Mr  trial,  and  the  Gutta  Per- 
cha seems  now  as  firm  and  as  little  worn  as  on  the 
first  day.     W.  BUTTON,  G.  P.  O.  Letter  Carrier. 

To  £.  Granville,  Esq.,  Gutta  Percha  Works. 

28,  St.  John-street,  August  25th,  1847. 

Gentlemen,— It  gives  me  great  pleasure  to  ac- 
quatntyou  that  the  Gntta  Percha  Soles  I  had  from 
your  Works  have  answered  the  purpose  admirably, 
as  I  can  tnWy  testify,  having  had  them  in  wear  six 
months,  during  the  winter,  in  Smithfield-market, 
and  have  not  been  subjected  to  the  annoyance  of 
wet  feet,  as  is  often  the  case  with  leather  soles,  and, 
in  my  opinion,  they  wear  three  times  as  long. 

H.  L  TARLING. 

To  the  Secretary  of  the  Gutta  Percha  Company, 

Dear  Sir, 

1  have  worn  the  Gutta  Percha  Soles  for 
nearly  a  year,  with  much  satisfaction  and  comfort : 
in  wet  and  cold  weather  they  keep  the  feet  perfectly 
dry  and  warm— are  pleasant  to  wear,  and  I  have 
found  tbem  more  durable  than  leather. 
I  am.  Dear  Sir,  yours  faithfully, 

W.  GORTON. 

To  the  Gutta  Percha  Company. 

N.B.— The  above  Soles,  which  ave  not  worn  out, 
may  be  seen  at  the  Gutta  Percha  Company's  works. 
No.  8,  Union  place.  New-road. 


TO  ARCHITECTS,  BUILDERS,  &c. 

Patent   Copper    Wire    Cord. 

R.  S.  NEW  ALL  &  Co.'s  PATENT  IMPROVED 
COPPER-WIRE  CORD  for  Window  Sash  Lines, 
Hot-houses,  Lightning  Conductors,  Hanging  Pic* 
tures,  Clock  Cord,  and  various  other  purposes  for 
which  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  is  fast  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with 
the  above.  Specimens  of  the  Wire  Cord  may  he 
seen  at  the  Ofllce  of  the  Patentees,  No.  163,  Fen- 
church-street,  London:  W.T.  ALLEN,  Agent ;  and 
may  be  had  of  all  respectable  Ironmongers. 


Deane's  Two-Hole  Black  Pens, 

which  are  unequalled  for  their  durability  and  easy 
action,  are  adopted  by  the  gentlemen  of  the  Stock 
Exchange,  and  the  principal  bankers,  merchants, 
and  public  companies  of  the  city  of  London,  besides 
several  of  Her  Majesty's  judges,  the  most  eminent 


counsel,  and  the  reverend  the  clergy.  Their  cheapness 
and  popularity  have  induced  many  unprincipled 
people  to  put  forth  imitations  of  the  genuine  arii- 
(!le,  which  are  equally  useless  to  the  purchaser,  and 
dtsgraceftil  to  the  vender.  The  public  are  there- 
fore cautioned,  and  respectfully  requested  not  to 
purchase  any  as  DEANE'S  GENUINE  TWO 
HOLE  BLACK  PENS  unless  each  pen  is  stamped, 

"  O.  and  J.  Deane,  London-bridge," 

and  the  box,  which  contains  exactly  twelve  doaen, 

has  thereon  a  variously-coloured  label,  inscribed, 

"  G.  and  J.  DEANE'S  Two-Hole  Blaek    Pena, 

46,  King  William-street,  London-bridge." 
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[Patent  elated  September  9,  184C. 


MR.  SIMS'  NSW^TBAM  BKOINS. 
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Specification  enrolled 


Nothing  bo  new  or  remarkable  as  this, 
in  the  class  of  steam  engine  improve- 
ments, has  appeared  for  a  long  time. 
Mr.  Sims  has  already  attained  to  great 
eminence  as  a  steam-engine  builder,  as  is 
witnessed  more  especially  by  his  double 
piston  expansion  engines,  and  their  un- 
riyalled  pumping  performances ;  but  in 
the  present  instance  he  has  gone  much 
beyond  all  his  preTious  efforts.  He 
claims  to  be  able,  by  the  plan  of  con« 
struction  we  are  now  about  to  describe, 
to  obtain  a  greater  effect,  in  proportion  to 
the  fuel  expended  and  steam  produced, 
than  has  been  ever  heretofore  accom- 
plished ;  and  this  he  well  may,  for  all  the 
duty  he  now  asks  of  the  steam  to  perform 
is,  to  turn,  as  it  were,  a  scale,  and  leave 
certain  weights  thrown  into  that  scale,  to 
do  the  rest.  Such  steam,  too,  as  he  does 
require,  he  uses  expansively,  and  pushes 
that  expansion  to  the  utmost :  the  con- 
sumption of  steam  is  thus  reduced  to  the 
Yery  lowest  point  to  which  it  is,  in  all 
likelihood,  possible  to  carry  it.  The 
office  of  the  steam  in  this  engine  is  sim- 
ply to  shift  certain  weight-blocks  to  and 
from  the  centre  of  motion ;  the  power  of 
the  engine  being  mainly  derived  from 
the  gravity  of  these  blocks,  when  brought 
into  certain  pobitions.  The  system  may 
be  applied  either  to  rotary  or  recipro- 
cating engines ;  as  is  explained  in  the 
following  extracts  from  Mr.  Sims'  speci- 
fication : — 

My  invention  has,  firstly,  relation  to  the 
class  of  steam  engines  which  operate  by 
direct  rotary  action,  and  has  for  its  object 
to  simplify  the  construction  of  sttch  engines^ 
and  reduce  the  cost  thereof,  as  also  to  obtain 
a  greater  effect  therefrom,  in  proportion  to 
the  fuel  expended  and  steam  produced,  than 
has  been  ever  heretofore  accomplished.  And 
in  figures  1,  2,  and  3,  I  have  exhibited 
so  much  of  a  high-pressure  engine,  con- 
structed according  to  this  branch  of  my 
invention,  as  is  necessary  to  exemplify 
clearly  the  nature  of  the  same,  and  in 
what  manner  it  is  to  be  carried  into 
effect ;  fig.  1  being  a  side  elevation  of  the 
parts  *hown;  fig.  2  transverse  section  on 
the  line  ab  of  fig.  I ;  and  fig.  3  a  plan.  A, 
b  a  steam  cylinder,  which  is  mounted  in  the 
centre  of  a  fly-wheel,  W ;  S,  the  shaft  of  this 
wheel  is  in  two  parts,  cast  upon  or  other- 
wise atta^ed  to  two  opposite  side*  pf  the 


cylinder,  A,  while  the  spokes  or  arms,  t 
and  ceec,  radiate  from  brackets  or  snugs  BB, 
cast  upon  or  otherwise  attached  to  the  two 
other  sides  of  the  cylinder,  A.  P  is  a  piston, 
which  fits  the  cylinder  in  the  same  way  as  in 
ordinary  steam  engines,  but  has  two  arms  or 
rods,  one  on  each  side  of  the  piston,  which 
work  alternately  through  stuffing-boxes  at 
the  opposite  ends  of  the  cylinder.  R'R'^ 
are  cross  heads,  which  are  attached  to  the 
extreme  ends  of  the  piston-rods,  and  slide 
upon  and  are  guided  by  two  of  the  arms  ecee 
of  the  wheel,  which  are  placed  for  the  pur- 
pose parallel  to  one  another,  and  at  equal 
distances  from  the  cylinder,  jyjy  are 
weight-blocks,  which  are  attached  to  the 
cross  heads  R^",  and  provided  with  guide- 
rollers  VI",  which  take  alternately  into  the 
parabolic  guide-plate  K.  H  is  a  steam-pipe 
or  passage  cast  on  the  cylinder,  and  commu- 
nicating with  it  at  top  and  bottom.  The 
shaft  S,  before  mentioned,  is  cast  hollow, 
and  divided  longitudinally  into  two  separate 
passages  x,  y,  one  of  which  leads  to  the 
upper,  and  the  other  to  the  lower  end  of  the 
cylinder,  through  the  passage  H.  E  is  the 
induction  port,  and  F  the  eduction  port, 
which  are  formed  of  two  longitudinal  slots 
or  openings  made  in  the  journal  of  the  shaft 
S,  which  rests  on  two  pedestals  or  pillow- 
blocks  G'G'',  raised  on  the  basement  M,  for 
the  support  of  the  engine.  The  mode  of  set- 
ting the  engine  to  work  is  as  follows : — Sup- 
posing the  engine  to  be  at  rest,  and  the 
valve  or  cock  which  commands  the  induction 
port  £  to  be  opened,  (the  eduction  port  being 
at  the  same  time  left  open  to  the  exhaust- 
pipe),  the  steam  immediately  rushes  beneath 
the  piston,  and  presses  it  upwards,  carrying 
with  it,  through  the  mediam  of  the  piston- 
rods  and  cross  heads,  the  weight-blocks 
D'D''.  But  as  soon  as  the  guide-roller  V, 
attached  to  the  weight-block  at  the  extreme 
end  of  the  upper  piston-rod,  comes  into 
contact  with  the  parabolic  guide-plate  K,  it 
not  only  deflects  the  piston  in  the  direction 
of  that  plate,  but  throws  over  the  upper 
weight-block  from  the  centre  of  the  wheel 
into  a  line  coincident  with  the  pressure  of 
the  piston,  and  simultaneously  therewith 
brings  the  under  weight-block  up  to  the 
centre.  As  the  piston  completes  its  stroke, 
the  upper  weight-block  D'  is  thrown  out  to 
the  extreme  length  of  its  range,  and  then 
serves,  by  its  gravity,  combined  with  the 
impetus  derived  from  the  preceding  stroke 
of  the  steam  piston,  to  carry  round  the 
wheel  through  the  remaining  half  of  one 
revolution  (u  represented  in  i^g^,  I,)  by 
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try  ek  tioM  tbe  efKnte  to  In  a  poMon  to 
rtoeiTo  a  Mcond  charge  af  ataam,  when  tha 
aaaoe  oparation  is  npaatad  a^bafora,  and 
tka  antira  rarolatioii  eomplatad ;  and  §o  on 
for  any  niimber  ot  ravirii&noiia,  aa  long  aa  tha 
engine  is  supplied  with  staam.  The  waight- 
bloeks,  it  wUl  ba  obaerred,  are  praranted  bj 
tha  guide-plaie  from  being  thrown  out  so  tit 
aa  to  come  in  contact  wi&  the  periphery  of 
the  wheel ;  bat  that  gnida-plata  ia  not  abio- 
lataly  required,  exoapt  where  tha  engine  la 
worked  with  variable  loads,  and  it  may  be 
safely  dispensed  with  wherever  the  engine 
has  one  steady  and  uniform  duty  to  perform  ; 
and  in  the  latter  case,  it  will  be  proper  to 
attach  to  the  inside  of  the  periphery  of  the 
wheel,  between  the  arms  cece,  two  paddings 
or  bnfera  LL  of  Tolcanised  caoutchouci  or  of 


ng-i. 


gvtta  parebay  to  pMtMt  the 
any  aecidental  eoncttasion 
against  it. 

The  weight*  blocks  must  always  bear  a 
due  proportion  to  tha  mean  power  of  tha 
steam,  or,  in  other  words,  the  terminal  pres- 
sure of  the  steam  afaonld  always  ba  joat 
snffieient  to  hold  the  two  blocks  in  equi- 
librium, until  the  one  which  is  uppermost 
for  the  moment,  ia  thrown  over  flrom  tibe 
centre  towarda  the  descending  side  of  the 
wheel.  The  bulk  of  the  blocks  may,  how- 
erer,  be  eonsiderablr  dhninished  by  eait- 
ing  them  hollow  and  filling  them  up  irith 
lead. 

In  order  to  aToid  any  ineonvenieBee 
which  may  attend  the  enlargement  of  the 
cylinder  and  whed,  where  an  inoreaae  of 


power  is  required,  there  may  be  two,  three, 
or  more  wheels  of  medium  size  attached  to 
one  shaft,  or  there  may  be  two  or  more 
cylinders,  mounted  in  one  wheel,  placed  at 
angles  proportionate  to  their  number;  as 
for  example,  if  two  cylinders  are  used,  they 
should  be  at  right  angles;  and  if  three, 
they  must  be  at  angles  of  30^  apart.  The 
power  of  the  engine  or  engines  may  be 
tranamitted  either  from  the  shaft  or  through 
the  medium  of  banda  carried  round  tha 
wheel  or  whaals,  and  whan  requinte,  tha 


rotary  motion  tranamSlted  aacy  be  eatt?eiteJ 
into  a  rectilineal  one  by  any  of  the  ordinary 
and  weU-kaows  BMthoda  of  affBotiiig  aaok 
changes.  An  engine  of  this  sort  »  meva 
eapedally  adapted  to  be  worked  by  ki|^ 
pressure  steam,  and  on  the  expansion  prte- 
ciple,  becauae  of  ita  offering  no  limit  to  the 
extent  to  which  the  expansion  may  be  car- 
ried ;  it  may,  however,  be  readily  worked 
also  on  the  condensing  principle,  by  earryiag 
tha  exhaust  pipe  into  a  ooBdaosar,  with 
air-pump  attaehed  to  it. 
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The  engine  U  represented  in  the  figures 
as  calcnUted  to  reToWe  in  one  direction 
only,  but  should  it  be  desirable  to  haye  the 
power  of  rerersing  the  motion,  that  may  be 
easily  effected  by  having  a  second  parabolic 
guide  plate  on  the  opposite  side  of  the 
wheel,  and  providing  some  suitable  means 
of  causing  the '  guide-wheels  to  shift  from 
the  one  pUte  to  the  other. 

Secondly.  My  iuTcntion  consists  in  the 
construction  of  a  reciprocating  steam-engine 
on  the  same  principle  as  the  rotary  one  be- 
fore described ;  namely,  that  of  employing 
the  steam  to   shift  weight -blocks  to  and 
from  the  centre  of  motion,  and  turning  to 
account  the  power  derived  from  the  gravity 
of  these  blocks  when  brought  into  certain 
positions.     Fig.  4,  represents  a  side-eleva- 
tion of  a  pumping  engine  on  this  plan ;  B 
is  the  beam  which  works  or  moves  on  the 
gudgeon  B^,  or  centre  of  motion,  and  is 
supported  by  the  pedestals  or  pillow  blocks 
CC.  A  is  a  steam  cylinder  (shown  in  dotted 
lines),  which  occupies  a  place  between,  and 
IS  attached  to  the  two  sides  or  halves  of  the 
beam  B.    To  the  piston  (which  works  from 
one  end  to  the  other  of  the  cylinder,  as  in 
ordinary  engines,)  there  is  attached  a  rod, 
£,  which  passes  out  through  a  stuffing-box, 
F,  at  one  end,  and  carries  at  its  outer  ex- 
tremity a  cross-head,  G.     D'  D"  are  two 
weight -blocks  placed  at  a  short  distance 
apart,  but  connected  by  a  wrought  iron  rod, 
I,  which  are  mounted  on  wheels,  and  run 
on  rails  affixed  to  or  cast  on  the  sides  of 
the  two  halves  of  the  beam.     The  cross- 
Jiead  G  of  the  piston-rod  is  connected  to  the 
weight-block  D",  which  is  next  the  pump- 
rod  ;  so  that  whatever  motion  is  given  to  the 
piston  is  communicated,  through  the  medium 
of  the    cross-head,  to  the  weight-blocks. 
The  steam  is  admitted  into  the  cylinder 
through  a  port  in  the  main  gudgeon,  or 
centre  of  motion ;  and  the  induction  valve  is 
worked  by  a  tappet,  I,  so  adjusted  that  the 
steam  obtains  admission  under  the  piston 
only  when  the  beam  is  in  an  inclined  posi- 
tion, and  the  piston  is  at  the  lower  end  of 
the  cylinder ;  while  on  the  other  hand  the 
exhaust  pipe,  N,  is  always  open  for  the 
escape  of  the  steam  from  the  higher  end  of 
the  cylinder  to  the  condenser  O.  P  is  an  air- 
pump  which  is  worked  by  the  rod  Q.    The 
mode  of  working  this  engine  is  as  follows : 
Aj  the  steam  piston  moves  from  left  to 
right  and  right  to  left,  it  passes  one  block 
over  the  centre  of  motion  while  the  other 
block  is  passed  to  the  extreme  end  of  the 
beam,  when  it  is  there  stopped  by  the  horns 
or  abutments  TT,  which  limits  its  range. 
The  gravity  of  the  weight-block  so  paswd 
over  the  centre,  depresses  the  end  of  the 
beam  equivalent  to  the  length  of  stroke  of 


the  pump,  and  when  the  weight-bloeki  ftre 
again  passed  firom  right  to  left,  the  end  .of 
the  beam  is  again  elevated.  The  motion  of 
the  engine  is  thus  kept  up  by  passing  con- 
tinuously the  weight>biocks  from  right  to 
left  and  left  to  right. 

I  consider  this  form  of  engine  to  be  par- 
ticularly adapted  to  rectilineal  pumping 
purposes,  buc  it  may  also  be  applied  to 
rotary  purposes,  through  the  medium  of  a 
connected  rod  and  crank,  in  the  ordinary 
way. 

The  great  simplicity  of  this  sort  of 
engine — its  cheapness  and  portability — 
the  small  cost  at  which  it  can  be  worked— 
and  the  various  purposes  to  which  it  • 
can  be  applied — are  all  strong  circum- 
stances m  its  favour.  We  should,  a 
priori,  have  anticipated  that  the  motion 
would  be  somewhat  unsteady,  and  the 
friction  considerable ;  but  a  practical  en- 
gineer of  great  intelligence  and  experi- 
ence, who  attended  for  two  entire  days 
the  working  of  an  engine  in  Cornwall, 
constructed  on  the  rotary  plan,  described 
in  the  first  part  of  the  specification, 
assures  us,  that  the  motion,  on  the  con- 
trary, was  singularly  equable  and  smooth 
throughout,  and  never  once  interrupted 
by  any  derangement  of  the  parts.. 


ON  SANATORY  KKFORIf.     BV  H.  U'CORMAC, 
BSa.,  M.D. 

Sanatory  reform  is  a  subject  of  mo- 
mentous interest.  'It  is  nothing  less  than 
the  health  or  ill-health,  the  premature 
destruction  or  the  reverse,  of  the  human 
ra^e.  Nature,  providence,  doubtless  de- 
signs that  man  should  enjoy  a  protracted 
career ;  but  brief,  indeed,  is  the  term 
which  circumstances  allot  to  the  vast 
majority.  It  is  now  tolerably  well  known, 
at  least  to  the  thinking  part  of  the  com* 
m  unity,  that  we  are  poisoned  with  bad 
air  in  our  houses  and  out  of  our  houses ; 
that  we  drink  foul  water ;  that  drainage 
is  insufficient,  and  that  our  dwellings  are 
inadequately  heated.  On  the  womng- 
classes,  more  especially,  do  these  evus 
press.  I  would  rather,  however,  dilate  on 
remedies  than  on  evils ;  and  first,  as  to 
heating  and  ventilation. 

These  two,  of  necessity,  go  together ; 
we  cannot,  at  least  we  should  not,  heat 
if  we  do  not  ventilate ;  and  ventilation 
in  winter  is  best  accompanied  with 
warmth.  We  heat  houses  with  open 
fires,  or  by  means  of  stoves,  steam- 
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ipeiy  and  hot«wtter.  In  open  flret, 
Dwever,  the  greater  portion  of  the 
oaloric  goes  up  £e  chimney,  whereas  in 
elose  stoves  the  air  becomes  impure. 
Now,  if  the  Flemish  stove- grate  were 
employed,  the  open  air  might  be  intro- 
duced between  the  stove  and  its  casing ; 
and  thus  agreeably  heated,  escape  into 
the  apartment,  and  permeate  it  in  every 
direction.  The  ingress  and  egress  of  air 
might  be  regulated  by  hand,  or  automa- 
tically by  meang  of  thermometer  valves, 
80  as  to  realise  the  temperature  found 
most  agreeable.  In  humble  establish- 
ments, a  cooking  apparatus  might  readily 
be  attached ;  also  hot  chambers  for  dry- 
ing or  airing  clothes.  Flemish  stove- 
crates  properly  arranged,  and  placed  in 
halls  or  on  landings,  would  create  a 
wholesome,  gen  id  atmosphere,  which 
would  pervade  the  house,  extend  to  the 
different  apartments,  and  neutralise  the 
present  unwholesome  draught  from  doors 
and  windows.  In  large  dwellings  a  hot 
chamber  containing  a  brick  or  iron  stove, 
might  be  expedient  in  the  basement 
story  ;  connected  with  this  a  hot  chamber, 
the  open  air  finding  admission  below, 
and  wnen  heated,  escaping  through  suit- 
able apertures  above.  It  would  be  quite 
practicable  in  constructing  a  house, 
whether  of  brick,  stone,  or  iron,  to  lead 
tubes  from  a  hot  chamber  to  the  differ- 
ent apartments.  Hot  chambers  even 
might  oe  formed  under  floors,  resembling 
the  Roman  hypaeaust;  but  superior,  in- 
asmuch as  pure  fresh  air  would  be  ad- 
mitted and  emitted.  Here,  however,  a 
fire-proof  floor  would  be  necessary, 
unless  when  steam  or  hot  water  was  the 
heating  agent.  Hot  chambers  might  ob- 
viously be  connected  with  ordinarv  fires 
— kitchen-ranges — Russian,  Dresden,  in 
short,  porcelain,  iron,  and  brick  stoves, 
of  every  description.  In  all  cases,  how- 
ever, there  must  be  a  copious  supply  of 
pure  fresh  air  through  apertures  of  ade- 
quate dimensions. 

Ventilation,  whether  as  regards  the 
family  apartment  or  the  large  assembly- 
room,  is  a  simple  matter,  provided  we 
keep  a  few  obvious  consiaerations  in 
view.  Impure  heated  air  gathers  at  the 
top  of  each  apartment ;  we  have  only 
to  make  one  or  more  openings  and  let  it 
escape.  But  foul  air  will  not  sufficiently 
escape  unless  more  air  supply  its  place. 
According  to  the  old  system,  this  duty 
was  left  to  doors  and  windows,  entailing 


much  diseomfort,  and  not  unfrequently 
disease.  Abundance  of  warm,  moist, 
genial  air  should  find  entrance  beneath 
the  doors,  through  apertures  in  the 
skirting,  and  even  the  floor  itself;  also 
from  the  hot- chamber  behind  the  stove- 
grate,  if  there  be  one  in  the  apartment. 
Longitudinal  invisible  apertures  miffht 
likewise  be  constructed  above  the  archi- 
traves of  the  doors.  The  heating  of 
halls  and  staircases  by  means  of  venti- 
lating stoves,  would  prove  a  real  source 
of  health,  comfort,  and  economv.  The 
free  admission  of  cold  air  can  only  be  re- 
sorted to  in  summer.  In  Russia  and  other 
cold  countries,  where  ventilating  stoves 
are  unknown,  the  air  of  living-rooms  is 
sadly  contaminated.  As  for  our  own 
sitting  apartments,  they  are  neither 
adequately  heated,  nor  adequately  ven- 
tilated.      , 

There  are  two  modes  of  letting  off 
foul  air:  one  is  by  a  sufficiently  large 
opening  into  the  chimney ;  the  other  is 
by  means  of  tubes  running  up  with  the 
smoke  funnels,  and  terminating  in  an  an- 
gular space  beneath  the  roof,  whence  the 
air  escapes  through  cowls  or  proper  louvre 
openings.  Fresh,  air,  however,  will  not 
come  into  the  apartment,  nor  will  the 
foul  air  adequately  escape,^  unless  the 
inlets  and  the  outlets  be  of  sufficient 
dimensions.  These  dimensions  will  vary 
with  the  size  of  the  apartments ;  but  I 
would  say,  suffer  plenty  of  pure,  warm 
air  to  enter,  and  see  that  it  has  a  copious 
outlet.  Any  ordinary  chimney- funnel 
will,  of  course,  suffice,  provided  the 
opening  into  it  be  large  enough ;  but  if 
a  separate  conduit  be  preferred,  it  should 
be  of  at  least  nine  incnes  diameter  for  a 
room  of  medium  dimensions,  and  the 
inlet  the  same.  Which  of  these  modes 
is  preferable,  I  do  not  take  upon  me  to 
say.  When  an  ArnotVs  valve  has  been 
placed  in  the  breast  of  the  chimney,  I 
nave  witnessed  regurgitation  of  smoke — a 
drawbacluto  which  the  collateral  funnel 
would  not  prove  liable.  I  should  prefer 
the  opening  in  the  centre  of  the  ceiling ; 
below  this,  a  ventilating  lamp.  It  does 
not  matter  much,  probably,  whether  we 
employ  the  smoke-funnel  or  another,  so 
we  employ  one ;  or  whether  the  opening 
be  at  tne  centre  or  side  of  the  apartment, 
so  thst  it  be  large  enough.  If  a  central 
opening  be  approved  of,  the  foul-air 
duel*,  lined  and  covered  with  tiles  bedded 
in  plaster,  may  be  led  towards  the  chim- 
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Mf  belvitMidMJOMts.  If  the  joitti  Ue 
the  wrong  way,  a  ooffiered  ceiling  would 
allow  the  tube  or  duet  to  lie  in  one  of  the 
iDterKcdoBS.  Or  if  beams  supported 
the  oeiliDg,  one  of  them  might  be  made 
hollow;  or»  ftoallT — ai  use  is  before 
beauty — a  simple  tube  could  be  attached 
below  the  ceiling.  It  would  not  do  to 
lead  the  oooduit  directly  into  the  open 
air,  as  there  would  be  a  blow-down.  In 
any  ease,  if  the  duct  led  into  the  chim- 
ney, it  would  be  neoeasary  to  make  a 
provisioB  for  removing  possible  obstruo- 
tioM  at  its  outlet  I  have  only  to  add, 
that  all  rooms,  houses,  jails,  worfcshopsi 
pidaees,  faetories,  ehurches*  school-rooms 
— ^n  short,  wherever  human  beings  live 
•ad  breathe — ahould  be  w^  ventilated 
IB  winter,  by  the  copious  admission  and 
free  diseharge  of  air,  artificially  heated ; 
in  summer,  Dy  the  free  admission,  night 
luid  day,  with  the  proper  prcSeauUons,  of 
Ihe  atmosphere. 

To  liglA  a  house  well,  is  next  in  im- 
portaaee  to  heating  and  ventilating  it. 
The  iaporttnoe  of  light  is  not  sufficiently 
appreeiated.  The  absence  of  pure,  warm 
air,  is  productive  of  diseaae;  but  the 
absence  of  light  is  productive  of  diseaae 
and  deformity.  Itsnould  gush  in  copious 
atreaoM  through  every  aperture.  Wia* 
4owa  should  extend  to  tne  very  ceiling, 
and  be  mads  to  clean  with  aafety  and 
faeility.  The  introduction  of  plate-glass 
viadowa  is  among  the  great  improvo- 
leats  of  modeni  times.  A  tax  on  light 
is  a  disgrace  lo  civilintion ;  and  to  shut 
out  Ught  is  both  hurtful  and  absurd. 
Svery  house  caonot  hare  a  southern 
aspeat ;  but,  if  possii)le,  the  sun  should 
ahiae  at  least  a  portion  oif  each  dayon  the 
front  and  resr  of  every  house.  The  ab- 
aCBce  or  deficiency  of  this  gift  of  heaven 
is  at  aaee  productive  of  disease  and 
gloom. 

fivery  house  should  have  an  adequate 
aiipply  of  pare^  foflt«  aweet  water,  at  all 
tioMa  available,  and  exteadiag  to  every 
apaitawat  In  the  aleepiag  rooaw,  m* 
deed,  there  ahould  be  a  marble  or  shite 
halh,  with  hat  water*  and  an  outlet  for 
the  eaperfluity.  A  common,  or  a  steam 
hoUeri  in  eonneotton  with  the  kitchen 
fire^  would  aupply  the  baths;  aupplies 
•vea  mi|4it  be  obtained  from  the  earth 
itself.  With  the  improved  faciliiieB  for 
boriag,  aitesiaa  wells  might  be  sunk  in 
most  sitaatioaa:  the  artesian  well  at 
GrmeHi^  in  2Wi%  emits  hot  water  ca- 


piottsly .  I  dp  not  aee  why  public 
panics  should  not  .undertake  to  fiimiah 
towns,  on  easy  terms,  with  water  both 
hot  and  odd.  Tubes  to  convey  hot 
water  should  be  double;  the  interval 
being  well  stuffed  with  some  non-con* 
ducting  substance,  as  pounded  breeze  or 
cbarocMil,  in  order  to  economize  the  heat. 
The  hot  water  of  the  Grenelle  must  lose 
a  great  deal  of  ito  caloric  owing  to  thia 
omission.  We  do  not,  perhaps,  sufficiently 
avail  ourselves  of  the  beneficence  of 
nature.  Mechanical  attrition,  likewise 
compreased  air,  vields  supplies  of  heat, 
of  which  we  might  take  advantage :  the 
earth  is  willing  to  vield  hot  water ;  and 
the  electric  fluid,  while  it  is  already  the 
speedy  memenger  of  thought,  promiaes^ 
at  no  distant  period,  to  light  up  our 
streets  and  houses.  These,  with  vast 
mechanic  power,  and  other  beneflto  yet 
in  store  for  us,  we  may  enjoy  if  we  wilL 
It  is  not  enough  hoa'cver,  to  heat, 
light,  and  ventilate,  unless  proper  ar^ 
rangemente  be  made  for  getting  rid  of 
the  excretions  of  the  human  frame.  On 
the  various  contrivances  for  this  porpese 
it  is  needlcM  to  dilate ;  but  the  apar^ 
ments  where  tiiey  are  situated,  should 
be  effisctively  ventilated,  as  well  as  suffi- 
dently  cut  off  from  the  body  of  the 
house.  Many  houses,  even  of  a  supe- 
rior stamps  are  next  to  uninhabitime 
from  omissions  in  these  respecte.  A 
svphon  valve  aeems  best;  and  there 
should  be  a  drip  of  solution  of  sulphate 
of  iron,  or  lime  and  chlorine,  cheap  and 
efficient  deodorizers.  The  tubes  also 
ahould  be  packed,  to  guard  them  from 
frost.  It  is  now  conceded  by  competent 
judges,  that  glass  or  earthenware  is  the 
preferable  material  for  foul  or  sulkge 
pipes.  The  tubes  ahould  be  oonneeted 
by  a  coupling,  or  otherwise,  with  perhaps 
gulte  percha,  or  vulcanised  eaoutehoue 
jointo,  so  as  to  be  readily  detached  and 
renewed.  It  is  moat  moasteous  to  euf- 
fer  the  feculent  dischargee  of  whole 
atreeto  to  eacape  into  the  draiaage-water 
conduits,  poisoning  the  heakh  and  com- 
fort of  the  inhabitants.  The  foul  drain- 
age ahould  be  isokted  in  tubes,  say  of 
9  or  perhaps  12  ioches  in  diaoMter ;  and 
discharging  their  contente  into  reaer- 
voirs,  constructed  of  fire-brick,  dipped 
in  asphalt,  the  whole  on  a  concrete 
foundation.  Gutto  persha  tubes,  with 
couplings,  would  pennit  these  reservoirs 
to  be  pumped  out  at  hHenrala.    Ki^t 
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ct  eaif  moraiag  should  be  ehofen 
for  die  openiioa,  at  the  cloee  of  which. 
eUorine  or  copperas  should  be  poured 
mto  the  eavity.  When  these  reservoirs 
are  plaeed  on  the  banks  of  navigable 
rivers,  boats  could  be  employed  to 
eonvey  the  refuse;  in  other  situations, 
tnoibriis. 

The  practioe  of  tearing  up  streets -and 
roadways  in  order  to  arrange  gas  or 
water  pipes,  should  be  discontin^.  I 
would  ^pose  culverts,  high  enough 
to  permit  the  parties  in  charge  to  widk 
erect  under  every  thoronehfare.  If 
constructed  of  fire4>riek  laid  in  asphalt 
on  a  concrete  basts,  they  would  last  for 
ever.  Th^  would  yield  ample  space 
forsuUagt,  gast  and  water-pip^,  as  w^l 
as  for  eleetrio  wires;  and  so  far  from 
•Btailing  the  great  expense  they  now  do, 
would  probably  be  a  source  of  revenue 
from  the  payments  which  companies 
would  gladly  make  for  permission  to  use 
them.  There  should' TO  a  foot-path  on 
each  side,  to  enable  men  to  pass  :  and  a 
water  way  for  the  rain  water,  say  6  or 
8  Inches  deep  in  the  centre.  The  tubes 
night  rest  on  suitable  supporta,  stone  or 
metaL  The  culverts  themselves  would 
be  in  the  charge  of  inspectors  who  would 
adnut  the  sarvants  of  the  dilFerent  com- 
panies. It  would  be  practioable  to  light 
them  by  means  of  blocks  of  cast  glass 
plaeed  above.  The  rain-water  drainage 
should  be  through  grated- syphon  valves, 
grated  with  wire-gauze,  so  as  to  exclude 
everything  except  water.  The  gratings 
could  be  made  on  the  principle  of  a  purse 
to  draw  out  and  clean.  The  streets  and 
lanes  X  would  have^ily  swept;  and  if 
the  roadways  were  constructed  of  double 
lines  of  large  granite  curb,  say  a  foot 
over 9  the  inter vaLs  of  gravel  bedded  in 
asphalte,  the  whole  on  a  concrete  foun- 
dation, it  would  yield  the  utmost  facilities 
for  permanence  and  deantiness.  The 
cnrbsy  I  may  add,  should  be  so  hewn,  as 
to  allow  the  four  sides  to  be  alternately 
turned  up.  A  roadway  of  this  descrip* 
tion,  even  m  London,  should  last  for 
centuries  with  occasional  repairs.  The 
advantages  of  no  longer  having  street  or 
bouse  drains  mere  vomitories  or  outlets 
for  excrementitious  gases,  inflicting  their 
poisonous  and  deau -dealing  miasmata 
on  high  and  low,  rich  and  poor,  young 
and  <wl  alike,  would  be  unspeidcably 
great.  The  finest  streets  of  our  metro- 
pfHS^mHf  to  lay  n^tbiDg  of  promdal 


towns,  are  thus  pcjluted;  and  must  eoo^ 
tinue  to  be  so,  to  the  unavoidable  pre^ 
judice  of  all  concerned,  till  some  sweep- 
ing measure  of  reform  be  realised.  It 
would  not  be  necessary  to  have  these 
culverts  with  any  specific  inclination ;  in 
other  respects,  should  any  obstruction 
ensue  in  the  water  or  sullage  pipes, 
hydraulic  pressure,  couplings  being  left 
for  the  purpose,  would  readily  over* 
come  it. 

Human  dwellings  should  be  invariably 
abiwe  the  level  of  the  ground ;  while  au 
direct  emnmunioation  vrith  the  soil  should 
be  cut  off  by  asphalte,  or  plaster  of  Paris, 
over  a  concrete  foundation  or  basie. 
Houses  already  built  could  thus  be  rea- 
dily isolated,  to  the  utter  exclusion  of 
one  source,  at  least,  of  stench  and  hu- 
midity. The  practice  of  laying  the  floors 
of  living-rooms,  even  in  superior  houses, 
on  joists  directly  over  the  damp,  per- 
chance reeking,  soil  is  a  monstrous 
abuse.  The  dwellings  of  the  poorest 
even,  could  be  rendered  comparatively 
comfortable,  as  well  as  free  from  damp 
and  vermin,  at  a  small  expense,  only 
using  the  precaution  to  place  a  flagstone 
at  the  fireplace.  uiU  houses  would  be 
rendered  at  once  both  healthier  and 
more  comfortable  if  the  inner  wails  were 
panelled  with  wood  rendered  fireproof. 
The  dwellings  of  the  poor  should  be 
universally  reconstructed:  the  invest- 
ment would  be  Excellent. 

A  justifiable  repugnance  has  risen  up 
ifl  regard  of  burial  in  and  near  towns. 
It  is  unnecessary,  as  it  is  revoking,  that 
the  remains  of  the  dead  should  poison  ' 
the  abodes  of  the  living.  At  Naples,  the 
burying-ground,  or  campo  santOj  con- 
tains 365  pits,  one  of  which  is  used  for 
the  current  day^,  then  closed  for  a  year. 
It  has  been  proposed  to  take  a  piece  of 

nnd,  and  erect  a  pyramid  of  the 
,  dosing  up  each  several  coflin  with 
plaster.  Some  would  return  to  cremsp 
tion,  or  bmming :  this  would  effectually 
restore  the  poor  relics  of  humanity  to 
the  elemento.  The  deep  sea  would 
dford  a  burial-place  that  could  never 
become  over  crowded.  It  would  be  pos- 
sible to  fall  back  on  the  Efrvptian  system 
of  embalming.  The  difficulty  is  not 
overcome  by  the  mere  removal  to  the 
country,  since  Uie  burying- places  now 
subaisting  must  soon  become  surcharged 
with  the  numberless  dead.  Now  the 
whoU  difficulty  may  in  a  moment  be 
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oTeroome  by  abftodoning  the  practice  of 
tuperfidaL  interment.  Lay  the  dead 
deep  in  the  bosom  of  the  earth :  there 
the  space  can  never  be  over-crowded. 
Suppose  large  receptacles,  aired  and 
lighted,  constructed  in  the  ground, — dis- 
uiMed  quarries  and  mines  might  be  turned 
to  account,— the  dead  might  be  placed 
in  recesses  capable  of  containing  any 
given  number  of  coffins,  then  instantly 
sealed  up  with  asphalte  or  plaster,  be- 
yond pollution  or  exposure  for  ever. 
The  interment  of  the  poor  should  be 
gratuitous.  Relations  might  accompany 
their  friends  to  a  suitable  repository, 
where  the  religious  rites  which  their 
convictions  dictated  could  be  performed, 
and  whence  the  remains  could  be  nightly 
removed  to  their  final  resting-place.  It 
is  quite  unnecessary,  as  it  seems  to  me, 
that  another  interment  should  take  place 
in  London  or  any  other  city :  Dartmoor, 
or  one  of  the  abandoned  mines  of  Corn- 
wall or  Lancashire,  thanks  to  railways, 
being  just  as  accessible  as  a  few  miles 
out  of  town  by  any  other  conveyance. 
So  long  as  existing  grave-yards  continue 
to  be  made  use  of,  it  might  be  rendered 
compulsory  to  lay  the  remains  at  such  a 
depu,  say  fifteen  feet,  as  would  preserve 
them  inviolate. 

Ventilation  and  perfect  cleanliness,  the 
public  may  be  well  assured,  would  keep 
infectious  disorders  thoroughly  at  bay. 
Baths  and  wash-houses  should  subsist 
in  every  parish,  free  of  cost  to  the  poor. 
Tepid  swimming-baths  would  be  very 
desirable.  The  temperature  of  the  atr, 
as  well  as  that  of  the  water,  should  be 
carefully  raised.  There  should  be  gi'a- 
tuitous  reading-rooms,  heated,  lighted, 
ventilated;  with  books,  newspapers, 
prints,  plaster  casts;  automatic  music, 
that  might  repeat  the  glorious  strains  of 
Handel,  Moaart,  Beethoven.  Picture 
galleries,  museums,  parks,  gymnasia, 
opened  and  covered,  should  be  every- 
where accessible.  Let  us  make  places  of 
innoceni  recreation  attractive,  and  they 
will  successfully  compete  with  the  bagnio 
and  the  dram-shop;  vice, with  its  un- 
fuling  attendant,  disease,  would  be  dis- 
countenanced ;  while  intelligence,  de- 
corum, and  public  health,  would  be 
promoted ;  for  health,  and  morals,  and 
cheerfulness,  are  never  far  asunder. 
Multiply,  I  would  say,  places  of  healthy, 
innocent,  and  improving  resort,  and  you 
lesien  the  expense  with  the  necessity  of 


hospitals,  lunatic  and  other  asylums, 
jails,  with  all  their  sad  and  miserable 
accessaries.  Tou  would  then  promote 
the  health  of  the  body,  and  you  would 

S remote  the  health  of  the  soul — for  the 
abits  of  the  very  humblest  portions  of 
society  entail  results  that  ultimately 
affect  the  whole.  The  most  selfish  ez- 
.clusionist  is  led  from  time  to  time,  and 
now  perhaps  more  than  ever,  to  feel^hat 
his  welfare  is  not  so  much  a  thing  apart, 
as  shut  up  in  his  personal  enjoyments 
he  may  have  been  led  to  imagine.  The 
pestilence  that  rages  in  the  hovel  does 
not  always  spare  the  palace.  Id  fact,^ 
the  welfare  of  mankind  is  indisseverable; 
and,  irrespective  of  higher  conditions,  by 
promoting  the  moral  and  physical  ame- 
lioration of  the  masses,  we  intimately 
serve  ourselves  as  well  as  those  who  are 
to  come  after  us. 
BelfMt,  March  16, 1S48. 


TBV   TBimLOUaTBa. 

A  new  instrtunent  under  this  name,  in- 
vented by  an  officer  of  the  French  navy,  has 
been  recently  submitted  to  oor  Lords  of  the 
Admiralty.  Hitherto  winds  have  been  sup- 
posed to  be  caused  chiefly  by  changes  in  the 
density  of  the  atmosphere ;  but  the  inventor 
of  the  veatilometer  professes  to  have  dis- 
covered that  they  originate  entirely  from 
"electrical  changes,"  though,  perhaps,  ia- 
flaenced  lecondarily  by  the  pressure,  more 
or  less,  of  the  atmosphere ;  nay,  that  their 
approach  may  be  as  truly  predicted  by  the 
magnetic  needle  as  the  degree  of  deviation 
of  a  veuel's  coarse  from  due  north.  The  in- 
strument, in  fact,  exactly  resembles  an  ordi- 
nary ship's  compass.  fTbe  ventilometer  forms 
itself  (we  quote  a  description  which  u  going 
the  round  of  the  press)  "  into  the  centre  of 
a  certain  undefined  circumference,  but  the 
extent  of  whose  influence  does  not  exceed  a 
space  of  twenty-four  hours ;  any  change 
taking  place  within  this  circle  is  notified— 
so  that,  suppose  a  vane  to  be  pomting  north, 
but  that  the  ventilometer  at  the  same  mo- 
ment points  to  south;  then,  within  the 
twenty-four  hours,  moet  eeriainfy,  the  south 
wind  will  blow  ;  but  the  ordinary  change  is 
from  twelve  to  eighteen  hours,  and  should 
the  ventilometer  remain  for  hours,  or  days, 
at  the  same  point,  the  same  wind  will  con- 
tinue blowing ;  but  when  it  changes  within 
the  twenty.four  hours,  the  whid  will  dutnge 
also.  This  instrument  is  not  influenced  by 
the  lighter  breezes;  when  a  strong  wind 
blows,  the  needle,  or  indicator,  is  horisontsl 
—but  as  the  winds,  or  atmospheric  changes* 
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gndiuJly  inereaie  in  violenoe,  tho  point  is 
derated  b  j  the  weight  of  the  atmosphere, 
and  thna  not  merelj  preindicates  the  wind 
that  is  to  blow,  but  its  exact  strength  and 
dnration."     We  hope  all  this  may  proTO 


true;  but  in  the  absence  of  any  sufficient 
reason  for  the  wonderful  effects  asciibed 
to  the  instrument,  we  must  needs  have  our 
doubU.  The  Lords  of  the  Admiralty  will 
of  course  order  it  to  have  a  fair  trial. 


PLAN   ron  TBS   8UPPMI8SION   OF   SPONTANEOUS   COMBUSTION   ON   BOARD    SHIPS. 
BY  W.  BLAND,  BSQ. 


[In  1839  a  Teasel  oaUed  the  Dispatch, 
freighted  with  wool  from  Sydney,  took  fire 
from  the  spontaneoua  combustion  of  the 
wool,  and  was  entirely  destroyed,  the  crew 
and  passengers  with  great  difficulty  escaping 
with  their  iiyes.  In  1832  another  vessel, 
the  Lady  BaJjhB,  also  laden  with  wool,  ig. 
nited  in  the  harbour  of  Sydney,  and  was  only 
aaved  from  the  like  utter  destruction  by 
being  scuttled  and  sunk — Shaving  been  raised 
again  after  the  fire  was  extinguished.  These 
occurrences  led  the  author  of  the  present 
paper  to  consider  whether  some  ready  means 
could  tiot  be  dcTised  of  averting  such  disas* 
ters,— whether,  for  example,  it  might  not 
"  be  possible  to  inundate  (if  the  term  may 
be  so  applied)  the  entire  hold  and  cargo 
with  some  gas,  the  presence  of  which  would 
be  incompatible  alike  with  that  of  the  com- 
bustive  process  (in  whatever  stage)  in  the 
cargo,  and  with  the  combustion  itself." 
Several  gases  suggested  themselves.  Of 
these,  the  carbonic  acid  appeared  in  an  espe- 
cial manner  to  possess  all  the  requisite,  and 
the  fewest  objectionable  properties.  The 
great  obstacles  to  its  application  seemed 
to  consist  in  the  dense  stowage  of  a 
wool  cargo,  and  the  necessity  of  intro- 
ducing the  gas  to  the  lowest  regions  of  the 
hold.  However,  the  great  specific  gravity 
of  thia  gas,  and  its  high  expansive  power, 
especially  .when  heated,  presented  the  ob- 
Tious  means  of  overcoming  these  difficul- 


ties. Mr.  Bland,  therefore,  persevered,  and 
perfected  the  very  clever  and  ftffi^rfent  ap- 
paratus, which  is  described  in  the  following 
paper.  Notices  of  it  have  appeared  in  most 
of  the  Sydney  newspapers  and  magaxines, 
and  we  now  gladly  lend  our  aid  to  make  it 
more  widely  and  generally  known.— Eo. 
M.M.] 

Place  on  the  kelson  of  the  vessel,  before 
it  has  received  iU  lading,  three  (3)  casks, 
one  for  each  hold,  the  upper  fifth  or  sixth  of 
each  cask  to  be  pierced  with  numerous 
holes,  each  about  an  inch  in  diameter,  the 
rest  of  the  cask  to  be  lined  internally  with 
lead.  Insert  and  fasten  into  the  head 
of  each  cask,  or  into  the  upper  part  of  one 
of  its  sides,  a  metallic  tube,  about  2  ins.  in 
diameter,  to  extend  as  required,  from  the 
cask  to  the  upper  or  main  deck — the  whole 
length  of  each  tube  to  be  protected  with  a 
strong  casing  of  wood. 

To  prepare  the  above  apparatus  for  imme- 
diate use,  put  into  each  cask,  when  placed 
where  it  ie  to  etand,  a  due  quantity,  which 
will  be  explained  presently,  of  carbonate  of 
lime — (whiting,  chaik,  or  limestone,  or  mar- 
ble broken  into  small  fragments  will  do)— 
and  should  there  at  any  time  be  reason  for 
suspecting  the  commencement,  or  the  actual 
existence  of  combustion,  (the  hatches  hav- 
ing been  carefully  battened  down,)  pour  on 
the  carbonate  of  lime  in  that  cask  which 
may  happen  to  be  nearest  the  spot  where 
the  combustion  is  supposed  to  have  com- 
menced (by  means  of  the  tube  attached  to 
it),  about  one  pint  of  water  to  each  pound 
of  the  carbonate  contained  in  <the  cask,  to 
be  followed  with  6  ounces  by  measure  of 
strong  sulphuric  add,  or  8  ounces  of  nitric 
n3 
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acid,  or  8  oanoes  of  mvriatic  add,  'Roared 
in  slowly,  a  gill,  or  leu,  at  a  time.  A  dis- 
engagement of  carbonic  acid  gas,  more  or 
less  rapid,  as  the  carbonate  may  be  in  a 
state  of  more  or  less  minute  division,  and  as 
the  acid  may  be  poured  upon  it  more  or  less 
slowly,  would  now  take  place — when  the  gas 
escaping  through  theperfarations  in  the  upper 
part  of  the  cask,  would,  by  Its  own  weight, 
and  its  yast  expansive  power,  force  its  way 
along  the  lower  regions  of  the  yessel,  until, 
stratum  by  stratum,  it  had  expelled  and 
replaced  any  other  gaseous  fluid,  or  had 
become  mixed  with  it  in  those  proportions  in 
which  it  would  be  destructive  of  combustion. 

In  order  to  facilitate  the  mixing  of  the 
dilute  acid  with  the  carbonate  of  lime,  it 
would  be  advisable  if  whiting  or  chalk 
should  be  used,  for  creating  a  more  rapid 
supply  of  the  gas,  and  the  sulphuric  acid,  for 
cheapness,  to  add  to  the  apparatus  a  second 
tube,  fitted  with  a  strong  metallic  rod,  snd 
Aimished  at  its  upper  extremity  with  a 
transTene  handle  for  rotating  it,  and  at  its 
opposite  exljiremity,  which  should  be  im- 
mersed in  the  bottom  of  the  cask  among  the 
calcareous  carbonate,  with  two  or  more 
cross-pieces  of  metal  or  wood  fixed  at  right 
angles  with  the  rod.  This  part  of  the  ap- 
paratus for  mixing  the  ingredients  would  be 
the  same  as  that  contrived  for  a  similar  pur- 
pose in  the  well-known  machine  for  manu- 
facturing soda-water. 

The  quantities  of  the  carbonate  of  lime 
and  of  the  acid  required  for  vessels  of  given 
tonnage  may  be  deduced  from  the  following 
statement,  viz. : — 

Four  hundred  pounds  by  weight  (400  lbs.) 
of  tolerably  pure  carbonate  of  lime,  yield 
about  one  hundred  and  eighty  pounds  by 
weight  (180  lbs.)>  or  about  twenty  thousand 
cubic  feet,  or  five  hundred  (500)  tons,  by 
measurement,  of  carbonic  acid  gas ;  and  the 
admixture  of  about  6  ounces,  by  measure, 
of  strong  sulphuric  acid,  or  8  ounces  of 
nitric  acid,  or  8  ounces  of  muriatic  acid  of 
the  shops  (diluted  in  about  the  proportion, 
above  specified,  with  water  for  the  conve- 
nience of  admixture) ,  is  sufficient  to  neu- 
tralise about  one  pound  of  any  of  the  cal- 
careous carbonates,  while  the  admixture  of 
carbonic  acid  gas  with  atmospheric  air.  In 
any  proportion  not  lower  than  one  (1)  part 
of  the  former  to  four  (4)  of  the  latter,  will 
prevent  or  extinguish  combustion. 

The  above  method  of  extinguishing  com* 
bustion  was  publicly  verified,  as  far  as  it 
was  possible  at  the  time,  by  analogous  ex- 
periment at  the  Sydney  Mechanics'  School  of 
Arts,  in  1839. 

I  am  indebted  to  a  talented  scientific 
flriend  for  the  following,  among  several 
other,  Taluable  observations : — 


.  «  It  wotdd  be  much  better  Co  sttbtCltato 
marble  or  limestone  in  small  angular  pieces, 
which  would  render  the  stirring  apparaCw 
uBnecessary,  and  render  the  action  less  vio- 
lent and  more  regular. 

**  There  may  be  advantage  in  having  tho 
casks  containing  the  lime  placed  beneath, 
but  by  that  arrangemeut  we  negloct  to  avail 
ourselves  of  an  important  property  of  csr- 
bonic  acid  gas,  viz.,  its  great  specific  gravity, 
which  causes  it  to  descend,  with  almost  as 
great  facility  as  water,  through  atmospheric 
air,  so  as  speedily  to  displace  it,  and  to 
assumOt  or  possess  itself,  of  the  lowest 
level. 

M  <*  On  this  account  it  should  be  made 
known  that  the  casks  may  be  placed  with 
equal  advantage  on  the  orlop  deck,  by 
making  the  requidte  alterations  in  their  con- 
struction, viz.,  in  place  of  being  pierced 
with  holes*  havmg  a  wide  metallic  tube,  or 
leathern  hose,  securely  fixed  over  a  corre- 
sponding aperture  in  fhe  upper  end,  snd 
bent  downwards,  so  as  to  be  hatrodiiced 
within  the  hold.  In  this  latter  method  the 
plan  may  be  appUcabla  to  shipa  that  havo 
already  received  their  lading/' 

'  Should  the  above  method  of  applying  the 
carbonic  acid  gks  be  required  in  consequence 
of  the  yessel  haying  received  iU  ladm^  «r 
should  it  be  adopted  by  choice,  the  gu 
tube  or  hose  might  be  conducted  with  ad- 
vantage into  the  space  between  the  sides  of 
the  vessel  and  its  Internal  lining,  if  not 
eanlked,  or,  if  canlked,  provided  a  f&w 
apertures  be  left  sufficiently  low  down  to- 
admit  the  gas  readily  into  the  hold. 

Respecting  the  choice  of  the  carbonate 
to  be  employed,  the  calcareous  carbonates 
are,  perhi^s,  as  suggested,  the  best  for  tho 
above  purpose,  as  being  the  cheapest,  and 
not  liable  to  damage  on  shipboard ;  and  of 
these  the  marble  or  limestone,  broken  into 
small  angular  fragments,  as  recommended 
in  the  paper  quoted  above,  would  for 
most  purposes  be  the  best.  It  would  per- 
haps be  advisable,  however,  that  one  of 
the  casks,  at  least,  should  be  provided  with 
chalk  or  whiting,  against  cases  of  emer- 
gency requiring  a  more  rapid  diseagagemcsit 
of  the  gas,  and  that,  where  there  ia  a  choice, 
one  or  two  of  the  casks  ehonld  be  placed  as 
originally  recommended  on  the  kelson  of 
the  vessel,  so  that  advantage  may  be  takea 
of  the  expansive  power  of  the  gaa,  fbr 
forcing  its  way  with  as  much  certainty,  and 
as  little  delay  as  possible,  among  a  densely 
stowed  wool  cargo. 

The  above  means  of  preventang  or  of 
extinguishing  fire  in  the  holds  of  veseela, 
would  neither  injure  the  yessel,  the  cargo, 
nor  the  provisions ;  nor  would  it,  with 
common  prudence,  endanger  human  llfo«  It 
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wtyfxld  of  cotxnt  be  destrnetiTe  to  any  Hto 
stock  in  the  hold  of  the  Tesgel ;  indeed,  bo 
dettrucllve  would  the  gas  prove  to  all  animal 
life  within  the  sphere  of  its  operation,  that 
it  might  be  osed,  in  the  manner  above  de- 
scribed, for  the  express  purpose  of  destroy- 
ing rats  or  insects  in  vessels,  in  place  of  the 
usnal  process  of  ftimigation. 

It  would,  perhaps,  be  desirable  that  ves- 
IkIb  should  be  provided  with  a  larger  quan- 
tity of  the  carbonate  and  of  the  adds  than 
the  mere  supposed  intersticial  spaces  left  by 
tile  cargo  in  the  hold  of  the  vessel  might 
seem  to  require,  so  that  provision  might  be 
made  against  the  possible  gradual  escape  of 
the  gas,  and  any  consequent  tendency  to  a 
repetition  of  the  accident  before  the  vessel 
oould  arrive  in  port  or  discharge  her  caigo» 

The  fbllowing,  however,  would  no  doubt 
be  a  redundant  supply  for  a  vessel  of  500 
tons  when  loaded : — 

Carbonate  of  lime  (e.  ff^  marble  or  lime- 
stone, broken  into  small  angular  fragments^ 
or  whithig,  or  chalk,)  84  lbs. 

Sulphuric  add,  about  32  pints,  or  nitric 
tuAd,  42  pints,  or  rnDtiatic  add,  42  pints  ; 
though  the  precise  proportions  would  of 
course  have  to  be  determined  by  a  conside- 
ration of  the  purity  of  the  caroonate,  and 
of  the  strength  of  the  add  employed.  The 
casks  OQght  to  be  capable  of  containing  the 
above  ingredients,  with  the  addition  of  the 
doe  proportion  of  water,  and  ooght  to  be 
then  of  suffldent  size  to  preclude  the  escape 
of  their  contents,  either  from  the  motion 
of  the  vessel,  or  from  the  effervescence  of 
the  iagiedients  daring  their  admixture. 

The  average  cost  of  th«  acids,  in  IfiagltBd, 
voold  be,  perhaps,  aa  foUowa: — 
^  j8  *.    d. 

The  ftuphtuic  add,  aft  id.  per  pint Q  10    8 

„    Nitria  acid,  at  It.  SA    ditto   ....^    a    8    0 
.«    Muriatic  acid,   at  6<L    ditto   ......    0  17    • 

The  cost  of  the  entire  apparataa  would 
not  perhapa  exceed  18^.,  or  about  61,  sack 
cask,  with  the  tubes,  &c.,  complete. 

The  cost  of  the  marble  or  phaik  would  be 
a  mere  trifle,  perhaps  not  exceeding  10a. 

So  that  the  entire  average  cost  of  the 
apparatus,  and  of  the  ingredients  for  a  ship 
of  500  tons,  would  not  exceed  21/. 

The  adds  ought  to  be  packed  with  much 
care,  in  small  stout  bottles,  with  glass  stop- 
pers, in  a  bos  lined  with  tin,  and  tjie  inter- 
stices between  the  bottles  filled  with  whiting. 
The  measures  for  the  adds  should  be  glass, 
as  also  the  funnels  for  pouring  the  acids  into 
the  tnbea,  &c.,  and  of  due  strength,*  and 

*  Paek«d  in  tite  box  with  tbe  acida,  with  one  or 
tv«  of  oach  to  apare;  the  box  containing  febo  aeida 
to  be  clcMted  down  to  tha  deck,  and  nmiy  tor  Im- 
mediate use.  The  funnel  might  be  dlspmi&e^  with, 
by  meav  ot  a  tlight  modification  in  the  form  of  the 
upper  extremity  of  the  tubet. 


then  If  the  mere  precantkm  of  adcBng  the 
adds  to  the  water  and  the  carbonate,  slowly^ 
and  with  occasional  pauses,  be  observed, 
there  would  be  n<l  more  danger  in  the  car- 
riage, and  fai  the  use  of  the  adds,  titan  in 
those  of  the  kaboao,  or  of  a  comnem  laaip, 
nor  periuipo  so  araeb.  Slwwg  pyrsOgMOOi 
acid,  or  strong  ilnegnr,  aaigM  Immmm  bft 
subatituted  for  any  of  the  ahovQ  ad<U»  ^ 
used  with  the  chalk  oc  whiting.  Theao 
would  be  u»4  undiluted,  in.  the  preportioni. 
of  one  pint  of  the  former  acid,  and  of  about 
four  pints  of  the  latter  acid  to  each  pQund 
of  the  carbonate.  But  these  adda  would  be 
oonsiderably  more  expensive,  and  the  vinegar 
would  require  a  j^eater  aumher  of  OAaks»  or 
casks  of  larger  dimenaioos. 

DticnpttQU  €(f  aifi^ftnwf* 
The  prefixed  figure  is  a  vertical  aeetioft  of 
a  vessel  fitted  wiUi  the  apparatus^ placed  on. 
the  kelson,  without  and  with  the  atlrdn( 
appendage. 

AAA,  kelson  ;  BBB,  deck  v  CCC,  maata  ;. 
DDD, casks;  ££S,  tubes  orpines  forintBO- 
ducing  the  water  and  adds  into  ths  casks  \  F» 
handle  and  tube  of  the-  stirring  apparatni| 
6,  perforations  for  tbe  e8<»pe  df  die  naa. 


MR.  BABBA0«*§  ¥Wf  mMt^mha^  nr  1891. 

Sir, — It  la  ofiea  curioiia  to  observe  tha 
efforts  which,  under  tb«  aense  oC  its  being 
wamlBg,  ingettJOMaiBep  wioeoaively  maJk  ft 
fof  tMoe  inaptofeiaettt  )m  evr  maammaSk 
atts.  We  now  kok  bwk  lo  the  oU  wtA 
eoaebc9  and  Ugb-priced  letters  wMIs 
aatonislimeiit ;  txA  we  think  of  the  km- 
bering  anns  of  the  eld  Adninilty  tele- 
graph pretty  much  as  we  recoUeol  ft 
dream  in  which  all  oar  physical  powers 
bad  been  paralysed. 

No  one  will  question  the  ingenuity  and 
philosophical  prescience  of  Mr.  Babbage». 
or  even  the  very  important  practicaL 
character  of  his  viewa«  with  resnect  ta 
machinery  and  manufactures.  1  was, 
h(»wever,  much  aatooisbed  »  ahert  tine 
af^o,  whea  readina  hie  '*  ImltodiietMnp 
View  of  die  FriacipUa  ti  lianufiictwee^^' 
prefixed  to  Froleaaor  Barlow's  '^Tre»*. 
tite  on  tbe  Manufactories  and  Maehiaerf 
of  Great  Britain,*'  in  the*'  Kneyelopcedito 
MetropoKtana,^  at  the  passages  whieh 
I  transcribe  below.  They  spc^  for 
themselves,  and  require  no  comment^  as 
showing  how  wide  of  the  mark  even  so 
able  a  speculator  aa  Mr.  Babbage  may 
Bometimefi  mav  be.  The  volume  u  dited 
1836  in  the  title-page  $  but  this  is  the 
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period  of  its  completion,  and  the  disser- 
Utton  in  question  is  at  the  beginning. 
From  a  note  at  p.  56  it  appears  to  have 
been  written  in  1831 ;  and  at  p.  72  an 
extract  is  made  from  the  statement  of 
Mr.  Felkin  <'  On  the  State  of  the  Bobbin- 
net  Trade,"  which  was  itself  published  in 
the  same  year  (1831)  :— 

''The  cODveyance  of  letters  is  another 
instance  in  which  the  importance  of  saying 
time  would  allow  of  great  expense  in  any 
new  machinery  for  its  accomplishment. 
There  is  a  natural  limit  to  the  speed  of 
horses,  which  even  the  greatest  improve- 
ments in  the  breed,  aided  by  an  increased 
perfection  in  our  public  roads,  can  never 
surpass,  and  from  which,  perhaps,  we  are  at 
present  not  very  remote.  When  we  reflect 
upon  the  great  expense  of  time  and  money 
which  the  last  refinements  of  a  theory  or  an 
art  usually  require,  it  is  not  unreasonable  to 
suppose  the  period  has  arrived  in  which  the 
substitution  of  machinery  for  such  purposes 
ought  to  be  tried. 

"  The  post-bag  despatched  every  evening 
by  the  mail  to  one  of  our  largest  cities, 
Bristol,  usually  weighs  less  than  a  hundred 
pounds.  Now,  the  first  reflection  which 
naturally  presents  itself  is,  that  in  order  to 
transport  these  letters  a  hundred  and  twenty 
miles,  a  coach  and  apparatus  weighing  above 
thirty  hundredweight  is  put  in  motion,  and 
also  conveyed  in  the  same  space. 

'<  It  is  obvious,  that  amongst  the  condi- 
tions of  machinery  for  accomplishing  such 
an  object,  it  would  be  desirable  to  reduce 
the  weight  of  matter  to  be  eonveyad  in  the 
letters ;  it  would  also  be  desirable  to  reduce 
the  velocity  of  the  animal  power  employed, 
because  the  faster  a  horse  is  driven,  the  less 
weight  he  can  draw.  Amongst  the  vsriety 
of  contrivances  which  might  be  imagined, 
we  will  mention  onie,  which,  although  by  no 
means  free  from  objectionf,  fulfils  some 
prescribed  conditions,  and  is  not  a  purely 
theoretical  speculation,  since  we  have  seen, 
on  an  extremely  limited  scale,  some  few 
experiments  upon  it. 

"  Let  us  imagine  a  series  of  high  pillars 
erected  at  frequent  intervals,  perhaps  every 
hundred  feet,  as  nearly  as  possible  in  a 
straight  line  between  two  post  towns.  An 
iron  or  steel  wire  of  some  thickness  must 
be  stretched  over  proper  supports,  fixed  on 
each  of  these  pillars,  and  terminating  at  the 
end  of  every  three  or  five  miles,  as  may  be 
found  expe&nt,  in  a  very  strong  support,  by 
which  it  may  be  stretched.  At  these  pohits 
a  man  ought  to  reside  in  a  small  station- 
house.  Six  narrow  cylindrical  tin  cases,  to 
con^n  the  letters,  might  be  suspended  by 
two  wheels,  rolling  upon  this  wire ;  these 


might  bft  so  constructed  as  to  enable  them 
to  pass  unimpeded  by  the  fixed  supports  of 
the  wire.  An  endless  wire,  of  much  smaller 
size,  must  pass  over  the  drums,  one  at  each 
end.  This  wire  should  be  supported  on 
rollers  fixed  to  the  supports  of  the  great 
wire,  and  at  a  short  distance  below  it.  With 
this  arrangement  there  would  be  the  two 
branches  of  the  smaller  wire  always  accom- 
panying the  larger  one ;  and  the  attendant 
at  either  station  might,  by  turning  the 
drum,  cause  these  two  branches  of  the  small 
wire  to  move  with  great  velocity  in  opposite 
directions. 

"In  order  to  convey  the  cylinder  which 
contains  the  letters,  it  would  only  be  neoes* 
sary  to  attach  it  by  a  string,  or  by  a  catch, 
to  eiUier  of  the  branches  of  the  endless  wire. 
Thus  it  would  be  conveyed  speedily  to  the 
next  station,  where  it  would  be  removed  by 
the  attendant  to  the  commencement  of  the 
next  wire,  and  thus  transmitted  on. 

"  It  is  not  our  intention  to  enter  into  the 
details  which  this  or  some  similar  plan 
would  require:  it  is  sufficient  to  observe, 
that  it  is  attended  with  its  difficulties,  but 
that,  when  they  are  overcome,  it  will  present 
many  advantages  besides  velocity ;  for  if  an 
attendant  reside  at  each  station,  the  addi- 
tional expense  of  having  two  or  three  deli- 
veries of  letters  every  day,  and  even  of 
sending  expresses  at  any  moment,  will  be 
comparatively  trifling ;  and  it  is  not  impos- 
sible that  the  stretched  wire  may  itself  be 
available  for  a  species  of  telegraphic  com- 
munication yet  more  rapid.''* 

How  strongly  do  these  paragraphs 
force  upon  our  minds  an  appreciation  of 
the  immensity  of  our  mechanical  and 
social  progress  during  the  last  sueteen 
years !  It  seems,  so  to  say,  more  like 
the  rapidity  of  an  untangible  dream,  or 
the  gorgeous  absurdity  of  an  orientd  ro- 
mance, than  the  sober  and  positive  reality 
of  our  railroads  and  electric  telegraphs. 
Such  are  the  fruits  of  peace  :  shall  we 
WAR  away  these  splendid  achievements, 
together  with  the  genius  and  energy 
which  produced  them,  for  the  pleasure 
or  advantage  of  an  idle  and  mindless  fac- 
tion in  the  state  P    Oh,  no ! 

.  I  am,  Sir,  yours,  &C, 

Tabtaolla. 

March  10,  1648. 


*  This  pasiage  Is  remarkable;  but  whatevtr 
notions  Mr.  Babbage  might  hare  entertained  about 
this  use  of  the  wires,  he  nowhere  hinU  at  elcctiidty 
— thoogh  it  is  difficult  to  conceive  what  notion  else 
he  could  have  fonned. 
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Sir, — I  am  surprised  that  we  hear  of 
improvements  in  windmills  so  seldom.* 
Throughout  the  country  we  find  these 
engines  still  used  extensively  both  for 
gnnding  corn  and  pumping  water ;  yet 
these  important  machines  appear  to  be 
capable  of  considerable  modifications, 
rendering  them  more  simple  in  construc- 
tion and  efficient  in  action.  The  im- 
provements which  at  present  I  suggest 
are  intended  to  call  the  attention  of  your 
more  able  correspondents  to  the  subject. 

Fig.  1,  represents  the  principal  parts 
of  a  windmill,  with  an  apparatus  for 
completely  controlling  the  speed  of  its 
revolutions,  which,  in  the  bestconstructed 
windmilb,  is  now  generally  effected  by 
shifting  the  small  wooden  cross  vanes. 
It  will  be  found,  I  think,  that,  by  the 
method  I  propose,  the  mill  can  be  checked 
or  accelerated  in  speed  with  very  great 
facility,  and  can  even  be  stopped  almost, 
instantaneously. 

X,  is  the  shaft ;  A,  the  arms,  which 
are  in  one  piecCy  passing  through  the 
shaft  at  R,  the  form  being  there  cylin- 
drical. The  sails  (not  shown)  are  fixed 
on  the  arms,  and  may  be  rigid  boards  or 
sheet  iron.  The  double  arm  is  thus  free 
to  move  upon  its  axis  perpendicular  to 
that  of  the  shaft ;  and  it  will  be  under- 


*  The  last,  we  believe,  was  that  of  Mr.  Blddle, 
deacribed  in  our  Journal  for  June  6,  1846.  It 
appeared  to  us  to  posseM  great  merit,  and  we  ex- 
pected to  hare  heard,  before  this,  of  ita  general  adop- 
lion.— Ed.  M.  M. 


Stood,  that  as  this  arm  is  set  at  various 
angles,  the  sails  will  be  thereby  altered 
in  position  with  regard  to  the  wind. 
For  the  purpose  of  turning  A  to  the 
required  position  whilst  the  mill  is  in 
motion,  the  rigid  lever,  E,  is  linked  to 
A,  and  connected  by  the  rod  P  to  a  double 
flanged  ring  or  drum,  D,  moving  on  the 
lesser  end  of  the  shaft,  and  traversing  it 
from  the  position  represented  to  the  point 
S.  H,  is  a  forked  lever,  carrying  two 
friction- wheels,  and  having  its  fulcrum 
at  C.  It  will  be  seen,  that  by  pressing 
H  to  the  right  or  left  hand,  and  bringing 
the  friction- wheels  to  bear  on  the  inside 
of  the  flanges  of  the  drum,  we  possess  a 
convenient  and  powerful  command  over 
the  arm  A,  to  set  it  at  any  required  angle 
with  the  direction  of  the  wind,  and  thus 
to  alter  the  motive  power.  If  the  lever, 
R,  be  free  to  move  through  a  quadrant, 
and  one  extremity  of  the  quadrant  be 
the  position  of  maximum  effect  of  the 
wind,  by  bringing  R  into  the  extreme 
opposite  position,  the  wind  will  act  to 
turn  the  mill  in  an  opposite  direction, 
and  will  soon,  therefore,  destroy  its  ini- 
tial motion.  Intermediate  positions  of 
R  will,  of  course,  moderate  the  speed 
correspondingly. 

The  second  suggestion  is  one  which  I 
suspect  has  occurred  to  others  before 
me ;  yet  I  cannot  discover  why  it  should 
not  be  generally  attended  to.  By  hav- 
ing both  arms  of  windmills  at  the  same 
end  of  a  shaft,  a  great  strain  is  caused  on 
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the  building  which  supports  it;  sad  to 
obviate  this  in  some  measure,  the  shaft 
is  generally  inclined  from  the  horizonUl, 
by  which  alteration  much  useful  power 
is  thrown  away.  If  the  arms  were  placed 
one  at  each  end  of  the  8haft,'(a8  in  fig.  2,) 
the  whole  structure  would  be  symme- 
trical, the  bearings  pressed  on  equally, 
and,  moreover,  the  mill- head  would  never 
require  to  turn  more  than  one  quarter 
round  for  a  shift  of  wind,  as  the  wind 
would  then  begin  to  blow  first  on  that 
arm  which  it  had  before  reached  last. 

One  word  to  your  correspondent, 
"  Fair  Play,"  on  the  subject  of  DouU's 
electro-magnetic  wheel.  The  words  in 
my  letter  were  these :  "  It  will  be  seen 
that  the  magnetic  attraction,  when  most 
powerful,  will  be  acting  in  the  worst 
possible  direction  for  the  production  of 
rotary  motion."  "  Fair  Play"  has  omit- 
ted to  quote  the  words  which  I  repeat  in 
italics ;  and  no  wonder  that  his  substi- 
tute In*  them  has  produced  a  dietam 
whick  surprises  him. 

lam,  Sir,  yours,  &c., 

John  Mac 6b b« or. 
H  Liii««iii'a-li»i-field8,  Msreh  11, 1848. 


B&Bcrmo-iiAoirsTie  bn onris. 
Sir, — I  am  one  of  the  last  men  who 
would  discourage  the  exercise  of  me- 
chanical ingenuity,  either  mechanical  or 
otherwise,  and  have,  therefore,  always 
been  pleased  to  find  your  pages  open  to 
any  suggestion  or  discussion  calculated  to 
improve  either  mechanism  or  science  of 
any  kmd.  You  give  everr  scheme, 
which  is  not  perfectly  absurd  upon  the 
face  of  it,  a  fair  chance ;  and  even  in 
some  cases  a  very  close  approximation  to 
the  ridiculous  has  been  allowed.  Me- 
ehanical  inventions  are  only  means  of 
so  modifving  the  forces  of  nature  as  to 
render  tliem  available  for  the  perform- 
ance of  wonK~-of  work  which,  either  by 
the  velocity  required,  the  forces  to  be 
simuhaneouslr  exerted,  or  the  delicacy 
to  which  the  human  hand  is  incompetent, 
cannot  be  efl'ectively  and  economicallv 
performed  without  tneir  aid — if,  indeed. 
It  can  be  (as  in  innumerable  cases  it  can- 
not be)  performed  at  all.  As  we  can 
only  know  from  experiment  what  the 
fbrces  of  nature  are,  how  they  can  be 
brought  under  our  control,  or  what  may 
be  tfieir  intensities^ — ^it  would  obvioudij 
be  preposterous  to  affirm,  ft  priori^  that 


sny  propowd  combination  of  these  forces 
must  fail  to  produce  an  assigned  effecL 
But,  on  the  other  hand,  if  we  are  ac- 
quainted with  the  laws  according  to 
which  those  forces  act  (and  be  it  remem- 
bered their  action  is  involuntary  and 
inevitable),  we  are  in  possession  of  mate- 
rials for  guiding  our  judgment,  as  to  the 
s/fec/«  which  any  mode  of  bringing  those 
forces  into  play  by  mechanical  combina- 
tions, would  make  manifest.  Surely, 
then,  it  is  imperative  lliat  prcRectors 
should  acquaint  themselves  with  the 
modifications  which  force  roust  inevit- 
ably undergo  when  it  is  brought  to  bear 
upon  any  mechanical  combination  I  Yet 
how  seldom  do  we  find  this  rule  attended 
to  by  our  " inventors" and  **  patentees;" 
and  how  often  do  we  see  ample  fortunes 
wasted,  and  valuable  lives  consumed  in 
fretful  penury,  by  the  mq^t  determined 
infatuation  to  work  out  schemes,  which 
could  only  be  successful  by  an  abroga- 
tion of  the  positive  jaws  of  nature ! 
"  Tls  true,  'da  pity— pity  't£i  'lii  true." 

Had  it  not  been,  however,  for  the 
article  in  this  day's  number  of  your 
Magazine,  signed  "  Fair  Play,"  IshouM 
scarcely  have  troubled  you  with  this 
(etter,  much  as  I,  in  common  with  all 
men  who  wish  well  to  our  species,  and 
especially  to  the  inventive  genius  of  our 
country,  may  deplore  the  faults  to  which 
I  have  adverted — faults  so  generally  de- 
plored that  it  becomes  trite  to  speak  of 
them.  Had  Mr.  Doull  been  acquainted 
with  the  most  elementary  doctrines  of 
the  **  resolution  of  forces  he  must  have 
foreseen  the  objection  which  Mr.  Mae- 
Gregor  made  to  the  disadvantageous 
action  of  his  magnets  for  producing 
rotation.  The  other  diflBcuIty  may  per* 
hape  be  got  over  by  mechanical  inge- 
nuity, though  not  so  off-handedly  as 
'*  Fair  Play"  would  imply  ;  but  this  one 
objection  is  essentialiy  fatal^  under  the 
circumstances  of  the  case.  Mr.  Mac- 
Gregor  pointed  out  the  fallaey  of  Mr. 
Douil  in  the  most  candid  and  courteous 
manner,  and  deserves  the  thanka  of 
Mr.  Doull  and  hia  frieods.  What  does 
he  get  in  return  P  Simply  **  ft  pooh- 
poohing,^*  as  though  he  had  written  non- 
sense so  gross  that  he  was  not  worthy  of 
a  serious  reply.  He  answers,  **  there 
could  be  no  great  difficulty*'  in  doing  so- 
and-so  ;  just  as  if  the  question  had  been 
that  of  anbatitttting  the  toB§%  when  ikm 
poker  had  leave  of  absencei  fbratiRing 
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hh  •tody  ft*.  Let  "  Fair  Play*'  show 
how  his  "  notrery  difficult"  arrangement 
18  to  be  formed ;  we  shall  then  under- 
stand him,  and  shall  know,  too,  what  right 
he  ha»  to  the  signature  he  has  adopted. 
It  is  not  fair  play  to  throw  out  random 
assertions  in  answer  to  any  direct  and 
tangible  objection  which  may  be  made  to 
a  proposed  scheme :  it  is  disingenuous. 

But  this  in  not  all.  With  respect  to 
the  objection  made  by  Mr.  MacGregor 
to  the  dn^ction  of  the  force  being  the 
most  disadvantageoos  possible  for  accom- 
pRshing  rotation  about  the  point  of  con- 
tact of  the  wheel  with  the  rail,  •*  Fair 
Play"  asks  with  the  most  naws 
absurdity,  whether  Mr.  MacGregor 
'*  means  to  say"  that  what  is  true  of 
every  single  portion  of  the  force  is  true 
of  the  total  force!  Undoubtedly  he 
does;  and  so  does  e^ery  man  else  who 
comprehends  the  mere  alphabet  of  me- 
chanical science. 

"  Fair  Play  *'  has  sared  the  flash  of 
his  squib  for  the  tail  of  his  letter.  Like 
the  shrapnel -shell,  its  destructive  efl^ects 
accompany  its  final  explosion.  "Per- 
haps,** says  he,  •'Mr.  MacGregor  hoa 
too  learnedly  symbolised  himself  into 
erroneous  views  on  this  subject."  Thus 
it  ever  is : — men  who  exert  themselves 
to  instruct  the  uninstrueted,  and  to  dif- 
ftise  a  knowledge  of  the  accurate  sciences 
amongst  the  "  practical  **  classes,  are 
sneered  at  and  ridiculed  in  the  language 
of  the  workshop,  with  all  the  rudeness 
which  ignorance  and  conceit  know  so 
well  how  to  use.  Like  the  self-willed 
urchin  in  the  dame's  school,  who 
"  we*ant  say  A  'cos  he  must  say  B," 
these  men  resist  the  admission  of  the 
elements  of  science  into  their  minds, 
lest  it  should,  perchance,  destroy  their 
'*  noble  independence*'  upon  themselves 
for  the  development  of  their  inventive 
faculties  and  practical  shilfulness! 
Surely,  Sir,  you  will  join  heart  and 
hand  in  suppressing  this  most  rampant 
nuisance — a  nuisance,  I  can  venture  to 
predict,  which  will,  if  not  removed,  dis- 
eourage  scientific  men  from  attempting 
to  enlighten  the  industrial  classes  upon 
those  subjects  which,  in  respect  of  their 
oum  interests,  are  of  paramount  import- 
ance. An  effort,  and  evidently  no  small 
sacrifice,  has  been  made  bj  a  band  of 
your  most  able  contributors  ^of  whom 
Mr.  MacGregor  is  one)  to  fomish  to  the 
**  practical  engineer  "    and  the   artisan 


some  ideas  on  ihe  Jfrst  prineip^t  of  fte 
seience  of  roeehanical  operations;  bot 
they  cannot  feel  otherwise  than  disgusted 
with  such  mde  attacks  on  their  i^ilan* 
thropic  labours,  and  in  an  evil  htmr 
they  may  be  so  fsr  disgusted  ais  to  retire 
in  a  he&f  from  what  they  may  be  led  t9 
Aink  a  hopeless  task,  and  an  unavailing 
exertion  for  the  public  good. 

I  wish  I  eonid  think  this  a  solhary 
ease ;  but  there  is  so  much  evidence  in 
the  great  majority  of  the  writings  of  onr 
practical  men,  even  in  your  own  pages, 
of  their  entertaining  a  supreme  contempt 
for  what  they  are  pleased  to  call 
"  theory,"  that  it  becomes  necessary  to 
point  out  to  them  the  very  grave  mis- 
take under  which  they  labour  as  to  the 
value  of  •*  this  same  thine  called  theory.** 
Quite  disregarding  such  a  person  aa 
**  Fair  Play,"  I  shall,  with  your  permis- 
sion, occupy  hereafter  a  few  {uiges  in 
attempting  to  show  what  theory  is,  and 
what  Junctions  theory  performs  m  the 
mechanic  arts. 

I  ought  to  say  that  Mr.  MacGregor 
and  Mr.  Doull  are.  alike  unknown  to  me 
personally ;  so  that,  in  my  notice  of  the 
writer  who  so  fdhtciously  passes  himself 
off  as  **  Fair  Play,"  I  am  guided  br  no 
personal  predilections.  More  I  need  not 
say  than  subscribe  myself,  yours,  ftc, 
Tabtaqlta. 

March  n,  184S. 


ISATHnf  AnCAL  FBaiOJ>1CAI.8. 

(Continued  from  pagv  955.) 

V.  —  The    Gentleman's    Mathematical 

Companion. — (Original  Papers.) 

Art.  L  On  certain  Properties  of  Plane 
Triangles ;  being  a  Synoptical  Table  of 
known  parts  and  positions,  or  loci  of 
certain  parts  of  a  plane  triangle,  when 
certain  other  parts  are  given.  By  John 
Farey,  Esq.,  London. 

11.  Geometrical  Solutions  of  some 
Celebrated  Problems. 

Prob,  1.  Given  the  latitude  of  a  place, 
and  two  almicanters  or  circles  parallel  to 
the  horison,  to  find  the  declination  of  a 
star,  which  will  pass  from  one  to  the 
other  in  the  least  lime  possible. 

2.  To  find  the  declination  of  that  star 
whose  change  in  azimuth  is  a  maximum 
or  a  minimum  in  a  given  time,  reckoning 
from  the  time  that  It  transits  a  given 
almrcanter  in  a  given  latitude. 

9.  Every  triangle  if  a  mean  propor- 
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(aonal  between  the  rectangle  under  half 
the  perimeter  and  its  excess  above  one 
of  the  sides,  and  the  rectangle  under  its 
excesses  above  the  remaining  sides.  (  Two 
demonstrations. ) 

4.  ''If  Q  be  the  point  in  a  triangle 
from  which  perpendiculars  are  drawn  to 
the  sides  of  the  triangle,  so  that  the  sum 
of  their  squares  is  the  least  possible, 
twice  the  area  of  the  triangle  is  a  mean 
proportional  between  the  sum  of  the 
squares  of  the  sides  of  the  triangle,  and 
the  sum  of  the  squares  of  the  above- 
mentioned  perpendiculars.** 

5.  Three  staves  being  erected  in  some 
certain  place  of  the  earth,  perpendicular 
to  the  horizon,  in  the  points  A,  B,  and 
C ;  whereof  that  at  A  is  6  feet  long ;  that 
atB,  18;  and  that  at  C,  8;— the  line 
AB  being  83  feet  long ; — it  happens,  on 
a  certain  day  in  the  year,  that  the  end  of 
the  shadow  of  the  stafiP  A  passes  through 
the  points  B  and  C  ;  and  of  the  staff  B, 
through  A  and  0 ;  and  of  the  suff  C, 
through  the  point  A.  To  find  the  sun's 
declination  and  the  elevation  of  the  pole, 
or  day,  and  the  place  where  this  shall 
happen. 

By  James  Skene,  Esq.,  M.A.,  Aber- 
deen. 

*•*  The  above  paper  enters  very  fully 
into  the  history  of  toe  problems  under 
discussion,  and  was  communicated  to  the 
Con^anion  by  Mr.  Skene,  under  the 
assumed  name  of  '*  Beta  Cygni,"  as  ap- 
pears from  vol.  i.,  p.  347,  of  Leybourne's 
edition  of  the  Ladies'  Diary.  The  first 
problem,  it  appears,  has  occupied  the 
attention  of  the  Bemoullis  and  La  Fon- 
taine, and  is  not  unknown  to  modern 
analysts.  **  The  second,"  says  the  wri- 
ter, <*  was  first  proposed  in  one  of  those 
annual  publications  which,  though  small 
in  size  and  unpromising  in  their  titles, 
have  formed  more  mathematicians  in 
Britain  than  the  schools ; "  the  third  is 
an  attempt  to.improve  upon  the  demon- 
stration contained  in  the  *'Clavis"  of 
Oughtred ;  the  fourth  supplies  a  demon- 
stration omitted  by  Professor  Playfair  in 
Art.  28  of  his  **  Origin  and  Investigation 
of  Porisms;"— the  fifth  has  occupied 
the  attention  of  Descartes,  Schooten,  and 
Sir  Isaac  Newton,  who  gives  it  as  prob- 
lem 55  of  the  Arithmetica  Universalis^ 
Wilder's  edition,  1769.  It  was  re -pro- 
posed as  the  prize  question  in  the  Ladies* 
Diary  for  1744,  and  was  solved  by  Mr. 
Anthony  Thacker,  who  had  previously 


suspected  an  error  in  Sir  Isaac  Newton's 
solution.  The  concluding  remarks  of 
Mr.  Skene's  paper,  though  written  in 
1804,  have  such  an  obvious  bearine  on 
some  recent  discussions  in  the  Mech. 
Mag.,  that  they  are  here  transcribed:—^ 
**  By  thus  pointing  out  the  propriety  of 
sometimes  employing  the  geometrical  in 
preference  to  the  algebraical  analysis  in 
resolving  problems,  it  is  not  my  intention 
to  detract  from  the  merits  of  the  latter, 
but  only  to  caution  against  being  misled 
by  the  practice  of  those  mathematicians 
who  seem  to  have  entirely  deserted  the 
paths  of  the  ancients.  Each  has  its  pe^ 
culiar  advantages.  The  ancient  geo- 
metry stands  unrivalled  for  perspicuity 
and  incomparable  logic;  but  however 
much  the  mathematician  majr  admire  it, 
he  is  obliged,  perhaps  unwillingly,  to 
acknowledge  its  inferiority  to  the  modem 
methods,  when  he  wishes  to  investigate 
the  laws  of  nature,  and  connect  together 
the  various  phenomena  of  the  universe." 

III.  Solution    of   a    very  important. 
Problem  in  Spherical  Geometry ;  viz., 
*'  A  sphere  being  given,  to  find  its  dia- 
meter, and  describe  a  great  circle  there- 
of." By  William  Smith,  Esq.,  Liverpool. 

IV.  Geometrical  Porisms.  By  Mr. 
Mark  Noble. 

•^*  This  paper  is  alluded  to  by  Pro- 
fessor Da  vies  in  his  valuable  '*  Historical 
Notices  respecting  an  Ancient  Problem," 
published  in  the  Mathematician  for  the 
present  month. 

V.  Solution  of  the  problem  — "To 
find  three  numbers  in  geometrical  pro- 
portion, such,  that  if  any  given  number 
(n)  be  added  to  each  of  them,  the  three 
sums  thence  arising  may  all  be  rational 
squares."    By  Mr.  James  Cunliffe. 

VI.  An  Easy  Way  of  Obtaining  The- 
orems Expressing  the  Sums  of  Certain 
Infinite  Series.    Bj  Mr.  James  Cunliffe. 

VII.  Investigations  of  some  Carious 
Problems. 

Prob.  1.  To  divide  the  sum  of  two 
squares  into  two  other  squares. 

2.  To  find  tiiree  square  numbers  such 
that  the  difference  of  every  two  of  them 
may  be  a  square. 

3.  Having  given  the  tangent  of  any 
arc,  to  find  the  tangent  of  (n)  times  the 
arc. 

4.  On  the  method  of  finding  trinomial 
factors ;  a  subject  of  great  importance  in 
the  calculation  of  flaenU.  By  James 
Cunliffe. 
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VIII.  To  Find  Ezpressioiis  for  the 

Sides  of  a  Scalene  Triangle  in  Integers, 

sueh  that  the  Area  of  the  Triangle  may 

be  an  Integer.    By  James  Cunliffe,  Jun. 

Thos.  Wilkinson. 

Burnley,  Lancasliire,  March  9, 1848. 


LLOYD'S,  OR  THX  SHIP-SINKING  SYSTIM. 

Some  thirteen  or  fourteen  years  have 
elapsed  since  a  good  deal  of  discussion 
took  place  in  this  Magazine  on  the  mo- 
mentous question  invoWed  in  the  above 
heading ;  and  much  about  the  same  time 
it  was  also  very  ably  and  earnestly  handled 
in  other  leading  journals,  especially  the 
Spectator  and  Examiner,  Somehow  or 
other  the  agitation  on  the  subject  died 
quite  away,  and  it  is  long  since  we  have 
heard  anything  of  it.  The  reason  of  this 
would  appear  to  have  been  the  disappear- 
ance from  the  scene  of  Mr.  James  Bal- 
lingall,  the  great  hero  of  that  agitation. 
We  long  thought  that  he  had  departed 
this  life,  or  been  rendered,  by  some  mys- 
terious visitation,  as  good  as  dead  to  the 
cause.  Very  glad  we  now  are  to  learn — 
for  the  cause's  sake  as  well  as  Mr.  Bal- 
lingall's — that  he  is  still  alive,  and  has 
only  removed  himself  to  another,  though 
far  distant  sphere,  where  he  is  once  more 
honourably  exerting  himself  to  make  his 
voice  heard  in  behalf  of  the  multitudes 
who  "  go  down  to  the  sea  in  ships,"  and 
who  are  now  annually  sacrificed  in 
thousands  to  the  "  ship-sinking  system" 
of  Lloyd's.  The  last  papers  received 
from  Melbourne,  Port  Phihp,  contain  an 
account  of  a  public  meeting  which  has 
been  held  of  the  inhabitants  of  that  settle- 
ment, (Aid.  W.  f/i.  Bell  in  the  chair,) 
when  a  very  long  and  interesting  report 
on  the  frequency  of  shipwrecks  was  laid 
before  them  from  the  '*Port  Philip  Im- 
migration and  Shipwreck  Society,"  of 
which  Mr.  Ballingall  is  honorary  secre- 
tary. The  report  was  unanimously 
adopted  by  the  meeting,  and  ordered  to 
be  printed  for  universal  distribution. 
The  Report  dwells,  in  the  first  place,  on 
the  two  most  prominent  defects  of  the 
mercaniile  navv,  namely,  that  the  ships 
are  aUowed  to  be  so  weakly  built,  as  to 
incur  almost  a  certainty  of  shipwreck 
under  circumstances  which  would  involve 
no  danger  to  better  constructed  vessels ; 
and  that  they  are  also  permitted  to  be  so 
incompetently  commanded  and  ofiUcered, 
as  to  suflPer  shipwreck  under  difficulties 


requiring  only  the  most  ordinary  skiU 
and  seamanship  to  overcome  them.  These 
facts  are  illustrated  by  the  following 
recent  eases : — 

CASa   NO.  1. 

The  ship  Regular ^  from  London  to  Bom- 
bay, on  the  13th  of  May,  1843,  carrying  a 
valuable  cargo  of  specie  and  metals,  when  off 
the  Cape  of  Good  Hope  sprang  a  leak 
without  coming  into  contact  with  any  solid 
body,  and  went  down  in  the  open  tea,  being 
900  miles  from  any  land.  The  persons  on 
board,  nnmbering  34,  were  in  this  instance 
providentially  saved  in  the  boats.  This  ship 
had  lately  been  restored  to  the  first  descrip- 
tion of  the  first  dass  of  Lloyd's. 

CASE   NO.  II. 

In  May,  1845,  the  ship  Mary ^  from,  Syd- 
ney to  London,  itmck  on  a  rock  near  Flin- 
ders' Island,  in  Bass'  Straits,  and  in  seven 
minutes  from  the  time  she  struck  the 
ship  was  in  pieces,  and  saventeen  persons 
drowned.  The  captain  was  below,  unaware 
of  the  dimger,  when  it  occarred. 

CASB   NO.  III. 

In  August,  1845,  the  Cdtaraqui  ran  on  a 
reef  of  rocks  off  King's  Island,  in  Bass' 
Straits,  and  in  half  an  hour  from  the  time 
of  her  striking  all  the  'pusengers  below 
were  drowned.  Immediately  on  striking 
she  was  sounded,  and  found  to  have  made 
four  feet  of  water  in  her  hold.  The  Cs/a- 
ragui  was  nearly  a  new  ship,  and  by  this 
catastrophe  399  emigrants  and  crew  were 
drowned.  It  is  reported  that  this  frightfiil 
disaster  occurred  solely  from  the  lamentable 
Ignorance  of  the  master  of  the  vessel  re- 
specting his  position. 

CASE   NO.  IV. 

In  March,  1846,  the  Maria  Some§  left 
Ceylon,  with  318  soldiers,  90th  regiment ; 
soon  afterwards  the  ship,  encountering  bad 
weather,  sprung  a  leak,  and  made  five  feet 
of  water.  The  hatches  were  battened  down 
—and  on  opening  them,  thirteen  persons 
were  found  dead,  from  suffocation.  The 
Maria  8ame$  was  nearly  a  new  ship. 

CASE   NO.  V. 

In  April,  1846,  the  Heroine,  Captain 
Mackenzie,  left  Sydney,  and  ran  on  a 
annken  rock  in  Torres  Straits,  and  went 
down  inetanter,  so  that  there  was  not  time 
even  to  lower  the  boats.  In  her  eight  per- 
sons were  drowned. 

CASE  NO.  vi. 

In  July,  1846,  the  Eweretla,  from  Syd- 
ney, with  a  cargo,  valued  at  25,000/.,  in 
going  up  the  Thames  got  upon  her  own 
anchor,  and  soon  afterwards  went  down,  in 
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fk«  liODdoft  DoAst  lo  MddMlyt  that  ths 
penoni  on  board  had  barely  tine  to  reach 
the  quay  ia  their  nigbt-clothoB,  before  ahe 
iank. 

CASE    NO.  VII. 

Ia  Mareh,  1 84  7 » the  So9ereiffn,  ateamer, 
coming  out  of  Moreton  Bay,  New  South 
Walea,  in  eroMing  the  bar,  without  atriking 
the  ground,  get  diiabled,  and  in  three  quar- 
tan of  an  hour  afterwarda  sank,  with  iii  on 
board. 

The  Report  then  urges  the  necessity  of 
making  merchant  Tessels  of  the  same 
build  and  strength  as  men-of-war  ;  and, 
adverting  next  to  the  modem  "  Llo7d*8 
Register/'  proceeds  as  follows  : — 

Your  committee  will  now  endeavour  to 
exhibit  something  of  the  system  under 
which  merchant  shipping  are,  at  present, 
built  and  conducted : — A  society  was  formed 
in  1834,  (vide  •<  M*CuUoch*8  Dictionary," 
p.  1114,)  under  the  superintendence  of  a 
committee,  in  London,  of  twenty-fpur  mem- 
bers, composed  of  an  equal  number  of  mer- 
chants, shipowners,  and  underwriters,  for 
tlie  purpose  of  making  a  new  claBsification 
of  merchant  shipping;  and  with  their 
name  and  authority  is  annually  published 
the  elaborate  work  called  *'  Lloyd's  Register 
of  British  and  Foreign  Shipping/'  The 
rules  of  this  society  for  the  construction  of 
vessels  govern  the  shipbuilder,  and  its 
register  of  classification  is  the  guide-book 
ibr  the  shipowner,  the  underwriter,  the  mer- 
chant, and  the  public.  Now,  it  is  affirmed 
that  these  rules  define,  for  the  highest  class 
of  ships,  a  specific  construction,  incompa- 
rably inferior  to  that  of  the  vessels  of  tiie 
Royal  Navy,  and  such  as  to  render  merchant 
ships  incompetent  to  cope,  like  those  of  the 
Royal  Navy,  without  wreek,  with  casualties 
at  aea.^rtd^  the  Rules  of  *'  Uoyd's  Re- 
gister  of  British  and  Foreign  Shipping." 

Having  used  seme  rsseareh  in  discovering 
wherefore  auch  rules  should  have  bean  made, 
and  ebatlnately  adhered  to,  we  will  point  out 
Cfae  result  of  our  labours  : — 

Firti,  —The  highest  dasa,  er  strangeat 
ship,  and  that  upon  which  the  smallest 
premium  of  insurance  is  taken,  is  so  defec- 
tive, as  to  require  one-tenth  more  money  to 
be  laid  out  on  her,  to  make  her  realfy 
aeaworthy.*  But  as  an  equal  premium 
would  be  charged  on  the  ship  so  made  sea- 
worthy, the  underwriters,  hereby,  so  far 
make  it  the  interest  of  shipowners  not  to 
possess  seaworthy  ships. 


•  "  Safb  to  navigate 
better  Mpmtfon  than  * 


the 
•eawonhy." 


migbt  be  a 
No  f 


£r«ooiui.  — Underwritera  pay  ody  two- 
thirds  of  damage,  in  case  of  a  partial  loan, 
but  pay  in  full,  if  the  vessel  be  totally  lost. 
Hence  the  anxiety  by  the  ahipowner  for  tlie 
possession  of  such  a  vessel  as,  in  case  of  an 
accident  at  sea,  would  sink  instanter  I 

And  for  evidence  that  ttfiseoiror/Miest  it 
not  a  bar  to  the  recovery  qf  ituurance,  and 
that  no  hazard  is  too  great  for  the  underwri- 
ters, take  the  following  extract  from '  *  M'Cul- 
loch's  Dictionary,"  pp.  714  and  715 :— ^'  It 
might  be  supposed,  at  first  sight,  tiiat  fas- 
auranoe  affords  a  mueh  laaa  pesibet  aeoaritgr 
than  it  really  deea,  aeeiug  en  hew  mmaj 
pleaa  it  ia  possibko  for  the  insurer  to  diapsite 
Ua  liataUity  t  but  when  it  ia  eoasidend  that 
the  proof  of  unseaworthiness  is  thrown  upgn 
kim,  the  insurer,  and  that  the  leaaiug  of 
the  courta  ia  always  in  favour  of  the  tnaurcd, 
it  will  be  easy  to  suppose  tiiat  no  respectable 
insurers  will  ever  plead  unaeaworthineea, 
unless  they  could  make  out  a  case  of  more 
than  ordinary  strength  and  clearness.  The 
degree  of  uneasiness  felt  by  merchants  and 
shipowners,  at  their  liability  to  be  involved 
in  loss,  by  cases  of  unseaworthiness,  may  be 
gussed  firom  the  fact  that,  altliottgh  the 
Indemnity  Assuranoe  Company,  at  one  tisM, 
precluded  themselves  from  pleading  unsea- 
worthiness, by  a  special  elanae  in  Uielr 
policy,  not  only  did  tliey  ebfesin  no  addi- 
tional premium,  ia  eonaequsaee  thereof,  but 
they  did  not  even  obtain  a  prefsrenee  ovur 
other  companiea  and  iodividuala  at  the  saose 
premium.  Unseaworthiness  may  be  oauaed 
in  various  waya,  such  as  want  of  repair,  want 
of  stores,  want  of  provisions,  want  of  nau" 
tical  instruments,  inwffieiency  of  hande  to 
natfigate  the  vestel,  or  ineompetmcy  qf  tko 
matter,*' 

In  endeavouring  to  aoeount  for  practices, 
inducing  tlie  building  of  unsafe  vessels,  we 
were  led  to  suspect  that  a  combinatloB 
exiated  between  the  shipowner,  underwntar, 
and  merchant,  for  this  purpose,  and  aeoerd* 
ingly  we  find  that  the  oommlttBe  of  Lloyd's 
consists,  aa  we  have  baloie  atatad,  of  an 
equal  number  of  userohantf,  ahipownarty 
and  underwriters,  who  regulate  the  coaativo- 
tion  and  classification  of  merchant  ahi»* 
ping ;  and  further,  we  find  (firom  "  M'Ciil- 
loch*s.Diotionary,''  p.  713,)  that  «  one-half 
of  the  underwriters  in  London  is  composed 
of  seven  companies,  who  number  amongat 
them  some  of  the  most  eminent  merchanta 
and  shipowners."  Hence  it  follows,  that 
similar  interests  govern  Uie  insured  and  the 
insurer,  in  classi^lng  as  well  aa  in  buildiug 
ships  for  insurance,  andtlM  underwriter  and 
Aiipbuilder  work  together  on  this  wiaa.  Tlie 
ahipbuildcr  oonetmots  weak  ahipa  in  oilier 
to  inenaaa  his  trude,  and  that  th^  pdUio 
nay  ioswe,  and  put  — ouey  into  tte  ] 
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of  tlie«ndbrwriter«  I1i<g  aawjchapt  m  giiiflted 
by  bong  taken  la  u  a  partner  with  tke 
imderwriter ;  the  shipowner,  beiog  inawed^ 
snifera  no  loss  bj  the  loss  of  liis  Teaael,  and 
lience  ia  conoooted,  wheel  within  wImbI, 
the  infernal  plot,  which,  carried  into  effect, 
yearly  deitroyi,  aa  before  quoted,  nearly 
two-and-a-half  millions  of  property,  and  oon- 
•igns  nearly  fifteen  hundred  hamaa  souls  nn- 
wamed  and  ananeakd  to  their  last  aoooaat. 

To  show  one  effect  of,  and  eacouragement 
to  this  crime,  we  exhibit  the  foUowing  parti - 
cnlaraC*  M'CoUoch'a  Dictionary,"  p.  1112) : 

«  Soma  ships  arc  so  vary  bad,  that  they 
SKtoaUy  go  to  pieces  on  their  first  voyage ; 
others  wt'M  d^fficuUp  last  but  three,  four,  ar 
aeren  yearsj  and  othera,  again,  raa  for  tea, 
£itcen,  and  e?en  twenty  years,  and  upwards, 
with  hot  little  rq>airs." 

After  this  extract,  we  are  rnkon  than  jaati- 
fied  in  stating,  that  a  really  ««ai0or/Ay.bailt 
ahip  will,  irrespective  of  all  ita  other  superi- 
orities, last  twice  as  long  aa  oae  of  ordinary 
hniU. 

/^aa%.-»Yoar  aommittae  would  draw 
attantion  to  the  foota  aUcited  ia  this  report 
bearing  directly  upon  the  eWla— to  obtain 
the  correction  oif  wiiieh  is  the  objeot  and  aim 
of  this  society. 

The  fact  of  anseaworthinass  ia  allowed  by 
the  shipowntr  and  underwriter  to  arise  from 
incompetency  of  the  master  and  inaafiEicieney 
of  the  crew,  as  wall  aa  firon  waat  of  repairs 
to  the  Teasel,  &c« ;  and  yet  ansaaworthiaeu 
is  nerar  made  a  bar  to  the  recovery  of  ia- 
aurance.  So  that  not  only  no  encourage- 
ment is  given  by  the  underwriters  for  ship- 
owners to  possess  sound  ships,  and  really 
able  masters  and  seamen ;  but  the  com- 
nitlee  of  LloTd's  define  for  the  highest  class 
of  Tessels  a  dafoctive  construction.  And, 
besides  this,  the  underwriters  encourage  to 
the  last  degree  the  einplo3rment  of  deficient 
masters  and  crew,  and  of  defective  vessels, 
and  offer  a  premium  upon  total  wrecks  and 
wholesale  murder,  by  their  enatom  of  pay- 
ing the  full  insurance  upon  a  total  loss,  and 
only  two- thirds  of  the  amount  of  damsge 
in  the  case  of  a  partial  loss  1 

The  Report  winds  up  with  the  Mlow- 
iDff  energelie  appeal  to  the  aBthorities 
at  nome  :— 

Wa  trust  that  ^  government  will  not 
aaach  longer  pennit  the  enormitiea  af  a 
ayatem,  by  wiiich  the  cupidity  of  a  body  of 
asea  ia  allowed  to  pursue  ita  wretched  crav- 
ings, aat  only  at  the  sacrifice  of  aa  immense 
capital,  which  is  repaid  ia  additional  chargea 
for  fraighta— tliereby  impoaing  a  tax  apon 
the  oonuaanity,  and  a  check  apon  tlie  coau 
asaroa  of  the  oountry— bat  at  the  ezpease 
alao  of  the  liviea  of  w^  aMoy  of  oar  hiylaM 


p»Biit  raat  fa 


Tour  Biiilltii  Witt  at 
their  repart,  witti  the  hope  that 
ta^atrif  will  ere  long  be  set  on  foot  ia  the 
proper  place,  into  this  great  public  grievaaaa, 
and  in  the  mean  time  they  recommend  that 
every  available  method  be  taken  by  the 
aociety  for  the  difiuaion  of  ita  views,  and 
the  general  adoption  of  ita  objecta. 

Tour  committee  will  now  merely  take 
leave  to  add,  that  they  can  see  no  aietliod 
aa  readily  available  as  tiiat  of  getting  a  pro- 
per plan  of  oonatraction,  proportloaed  lo 
the  aiae  and  capacity  of  vaaaela,  but  having 
no  reference  to  their  form  or  shape,  pre- 
pared by  the  surveyor  and  maater  diip- 
wrighta  ef  the  Royal  Navy,  (who  can  ondy 
have  aa  intereat  for  the  public  good,)  to  be 
approved  by  the  proper  authoritia;  and 
that  aurveyors  ia  the  pay  of,  and  raapoii- 
aible  to,  government,  be  appointed  to  aae 
that  thia  oonstmctioa  is  adopted  aad  faith- 
folly  earned  into  effect,  and  that  the  vessels 
are  kept  sabaeqaeotly  In  good  repair :  theae 
rnlea  to  be  enforaed  by  the  coaditioo  of  ob- 
taining  a  register  in  the  first  inataace,  and  a 
dearaaoe  from  any  port  in  the  British  em- 
pire in  the  aeooad.  And  frurther,  that  pro- 
per boarda  be  appointed  by  the  government 
for  the  examination  of  tiie  qnalificaticas 
of  maaters  and  matea  in  Ae  merchant  aer- 
vioe ;  and  with  power  to  investigate  into  the 
oauae  of  loas  of  all  vessels  wrecked :  theae 
auggeations  to  be  embodied  in  an  act  of 
parliament. 

THa  CAjrraiOMiAN  8T8Tbm  of  htobo- 

UICOBATXOH. 

[Palmt  dated  Ftbnwry  IS,  1846.] 
The  hen  baa  only  two  brooda  a*year, 
sitting  on  perhi^  twenty  to  twenty. six 
eggs,  and  rarely  bringing  to  marketabie 
fowU  more  than  fifteen  or  sixteen.  The 
hydro-incubator  has  eighteen  broods  in  the 
year,  and  out  of  1,800  eggs  (100  eggs  being 
the  contents  of  the  smalfest  siae}  wiU  pro- 
dace  1,600  mm'Mable  ftwU,  froas  2^  to 
3ilbs.  weight.  A  calf  tdces  four  to  1^9% 
years  to  fettea  ap  to  12  cwts.  i  now  600 
ahickeas  can  be  vaiaed  to  16  and  18  cwts. 
in  96  day8--gtvtng  an  imwaansa  advantage 
to  the  pooiar  elaaa  of  fenaara,  as  ha  tana 
hianson^fraas  sixteen  to  twAtytimea.  Mr. 
Cantelo'a  phyaiolfli^  diaoovariaa  ooaaiet 
in  finding  the  exact  Uaod-haat  of  the 
feathered  tribe  in  geaeial  to  be  at  106% 
UMtead  of  98°,  Pahr.,  eM  hitherto  aappaaed ; 
aad  that,  doriag  the  proceaa  of  ineabatiaB, 
the  ^g  ia  subasitted  to  two  distiaet  tea^ 
peratares— via.1  that  of  the  han'a  brasat, 
which  ia  ia  immediatoooBtaet  with  the  genu 
af  the  egg,  emd  the  other  parte  of  the  iggs 
wbidi  are  af  ahoat  the  toBMpeiatare  af  tlw 
Mrroaadii^  atmoapbeiau 
The  A^Uah  aaliei    _ 
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upon  70,000,000  to  90,000,000  of  eggg, 
and  8,000,000,  or  10,000,000  of  poultry 
may  be  sappoted  u  cooiiDg  from  Normaady 
and  Belg:iam  ;  noir,  frith  a  very  little  care, 
all  all  thii  Urge  lam  of  money,  paid  to 
foreigner!,  might  just  as  well  be  kept  in  our 
own  farmers'  pockets;  for,  although  the 
British  lion  might  be  at  first  somewhat 
damsy,  yet  he  would  soon  vie  with  the 
French  cock. 

From  calcnlations  that  we    have  seen, 
founded  upon  the  experience  of  some  years, 
and  upon  small  trials,  any  amount  of  capital 
employed  woald  produce  a  return  of  60  to 
75  per  cent,  annual  profit,  as  the  rearing  of 
poultry  is  now  reduced  to  mathematical  cal- 
culation— and  one  really  can  **  count  one's 
chickens  before  they  are  liatched!"     We 
certainly  must  all  admit,  that  it  is  not  a  taste 
to  create,  ^ut  a  want  to  gratify,  as  the  pub- 
lic would  certainly  eat  poultry  if  the  price 
were  as  low  as  butoher's  meat.     Supposing 
each  person  in  the  United  Kingdom  to  eat 
only  one  fowl  a  month,  we  have  the  enor- 
mous amount  of  336,000,000  of  poultry,  of 
which  not  10,000,000  are  at  present  sup- 
plied, thus  leaving  an  immenss  field  open 
to  the  capitalist.     The  guano  and  feathers 
would  about  pay  one-lutlf  the  expense  of 
labour.    We  understand  that  the  Zoological 
Society  has  jrequested  some  emu's  eggs  to 
be  submitted  to  the  Cantelonian  process  of 
hydro-incubation,  and  that  five  have  already 
been  sent  from  the  gardens.    These  eggs  are 
of  a  light  sap  green  colour,  closely  'covered 
with  coruscations  of  a  dark  sap   green; 
they  weigh  from  17  to  18|  ounces,  and 
measure  about  13f  to  lOi  inches,  both  cir- 
cumferences.—3ftnti^  Journal. 

light's  watkkproof  rush  bvots. 

[Patent  dated  July  19,  1847.  Patentee,  Edward 
Light,  of  Bermondiey.  Specification  enrolled 
January  19, 1848.] 

The  patentee  states,  that  when  rushes 
and  such-like  plants  have  before  been  em- 
ployed in  constructing  buoyant  apparatus 
for  various  purposes,  it  has  been  usual  to 
place  the  rushes  in  cases,  such  cases  being 
rendered  waterproof,  the  rushes  giving  sub- 
stance and  strength  to  the  article  so  formed, 
and  yet  for  the  bulk  occupied  the  rushes 
have  offered  very  little  weight>  Such  appa- 
ratus, though  useful  so  long  as  the  external 
cases  are  perfectly  resisting-  to  the  passage 
of  water  into  the  interior,  are  of  compara- 
tively little  value  when  water  penetrates  the 
exterior  covering,  so  as  more  or  less  to  satu- 
rate the  rushes  or  similar  plante  employed. 
The  present  invention  consiste  in  rendering 
tJe  ends  and  the  exterior  surfaces  of  the 
rushes,  flags,  and  other  such  plante,  water- 
proof, before  placing  them  into  cases,  ac- 
cording to  the  nature  of  the  buoyant  appa- 


ratus to  be  made  therefirom,  so  that  an 
apparatus  padded  or  filled  with  rushes  or 
such-like  plante,  according  to  thb  invention, 
will  not  be  liable  to  have  the  rushes  or  other 
plante  employed,  satorated  with  water,  when 
the  exterior  coverlngapplied,  no  longer  reosto 
the  passage  of  water  into  the  interior  of  the 
apparatus,  because  each  portion  of  a  rush 
used  will  itself,  at  ite  outer  surfaces,  be 
waterproof,  and  thus  prevent  the  passage  of 
water  into  the  cellular  or  pithy  interior,  by 
which  means  each  piece  of  rush,  or  simibir 
plant  used,  will  be  a  waterproof  instrument. 
In  carrying  out  this  invention,  any  water- 
proof  varniA,    or    composition,    may  be 
employed  for  sealing  the  ends,  and  coating 
the  exterior  surfaces  of  the  rushes,  or  other 
plante  to  be   employed.  '  As    heretofore, 
the  form  of  the  buoyant  apparatus  may  be 
various,  and  the  shape  itself  forms  no  part 
of  this  invention.     But  whatever  be  the 
shape  of  the  case  to  be  employed,  the  rushes, 
or  other  similar  pithy  plante,  must  be  cut  into 
such  lengths  as  to  psck  closely  together  into 
the  form  desired,  and  the  ends  of  each  piece 
dipped  into  the  waterproof  varnish,  or  com- 
position, which  is  to    be   employed,  and 
allowed  to  dry ;  the  process  is  repeated  till 
the  ends  are  well  sealed  and  closed.    The 
exterior  surfaces  of  the  rushes  or  plante  are 
coated  with  waterproof  varmsb,  or  compo- 
sition, and   when  dry  are  made  up  into 
cases  of  such  shapes  or  forms  as  may  be 
desired,  the  patentee  preferring  to  use  water- 
proof fabrics  for  the  external  casings  of  the 
buoyant  articles. 

— ♦— - 

BTEVaKS'  GELATINOUS  COMPOUNDS. 
[Patent  dated  May  29,  1847.     Patentee,  Alfred 
Steveni,  of  Queen's  Terrace,  St.  John'i  Wood,  che- 
mist.   Specification  enrolled  November  29, 1848.] 

This  invention  consiste  in  certain  methods 
of  treatfaig calves'  feet,  "cowheel,"  "sheep's 
trotters,*'  and  other  substances  of  a  similar 
kind,  possessing  gelatinous  and  edible  pro- 
perties, for  the  purpose  of  producing  dry 
preparations  or  powders,  which  may  be 
employed  for  expeditiously  making  jelly, 
blanc-mange,  lozenges,  and  similar  gelatinous 
compounds. 

The  preparation  or  powder  for  making 
jelly  is  produced  in  the  following  manner: 
— <'  The  calves'  feet  or  similar  substances 
are  put  into  a  pot  or  boiler,  and  just  covered 
with  water ;  the  pot  is  then  placed  over  a 
fire,  and  the  contente  caused  to  boil  until 
the  glutinous  properties  of  the  aforesaid 
substences  are  entirely  extracted,  which  wiU 
generally  be  effected  in  six  or  seven  bouri, 
— ^the  degree  of  heat  applied  not  being 
allowed  to  exceed  the  usual  boiling  point, 
and  care  being  token  to  skim  off  any  oily 
maUer  that  may  rise  to  the  top.  The  gin. 
tinous  liquor  is  strained  into  any  snitebfe 
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Teuel,  and  allowed  to  remain  until  cold ;  it 
is  then  daiifled  bj  the  addition,  to  erery 
twelre  galloni  of  the  liqnor,  of  the  white  of 
from  one  hundred  to  two  handred  eggs  (ac- 
cording to  quality,  as  the  patentee  some- 
times finds  one  handred  to  be  sufficient,  and 
at  other  times  two  hundred  are  required) ,  and 
three  or  four  ounces  of  lemon  juice,  or  one 
ounce  of  acetic  add  or  pyroligneous  add,  or 
oneousce  of  dtric  add  inadrystate(any  other 
acid  of  an  innocuous  character  will  answer); 
and  a  farther  addition  is  made  of  about  four 
pounds  of  lemon  peel.    The  mixture  being 
now  passed  through  a  bag  or  sieye,  a  bright 
^dly  is  obtained ;   and  if  this  jelly  be  too 
thin,  it  is  eraporated  by  means  of  a  water- 
bath,  until  suffidently  thick  to  pour  out 
dry.    The  jelly  or  preparation  is  now  placed 
in  a  drying  oven,  in  which  it  is  subjected  to 
a  heat  of  100^  Fahr.,  for  a  period  varying 
from  three  to  seven  days  ;  it  is  then  reduced 
to  powder  by  first  pounding  it  in  a  mortar 
and  afterwards  grinding.    Twenty  pounds 
of  this  powder  are  mixed  with  thirty-four 
pounds  of  pounded  loaf  sugar,  and  as  much 
more  add  in  a  dry  state  as  may  be  required  ; 
and  the  'mixture  is  placed  in  bottles  nntis 
required  for  use.  Six  or  seven  ounces  of  th\\ 
powder  or  preparation  (according  to  the 
temperature  of  the  atmosphere)  with  three 
or  four  glasses  of  white  wine,  and  a  pint- 
and-a-half'  of  boiling  water,  will  make  a 
quart  of  jelly." 

The  following  is  the  method  of  producing 
the  preparation  or  powder  for  making  blanc- 
mange : — *'  The  cidves'  feet  or  similar  sub- 
;stances  are  boiled  down,  as  before  described ; 
then  the  liquor  is  clarified  by  the  addition, 
to  every  twelve  gallons  of  it,  of  the  white 
.  of  thirty  eggs,  without  any  acid,  and  but  a 
small  quantity  of  lemon  peel ;  and  the 
flavour  of  almonds  is  given  to  the  liquor  by 
the  introduction  of  almond  water,  made  by 
pounding  blanched  almonds  in  a  mortar, — 
about  twelve  ounces  of  bitter  almonds  and 
twenty-four  ounces  of  sweet  almonds  being 
used  for  every  twdve  gallons  of  the  gluti- 
nous liquor.  The  glutinous  preparation  is 
then  dried  in  an  oven,  and  reduced  to  pow- 
der ;  after  which  it  is  mixed  with  an  equal 
weight  of  pounded  loaf  sugar,  and  with 
some  essence  of  almonds,  or  other  flavour- 
ing material,  if  desired;  and  it  is  then 
bottled.  Four  ounces  and  a  half  of  this 
preparation,  with  a  quart  of  boiling  milk, 
vrill  make  a  quart  of  blanc* mange." 

The  preparation  for  making  lozenges  is 
obtained  by  boiling  down  the  calves'  feet  or 
similar  substances,  and  evaporating  the  glu- 
tinous liquor  to  a  proper  consistency ;  tiien 
adding  flavouring  materials,  such  as  are  com- 
monly used  by  lozenge  makers,  and  finely 
pounded  loaf  sugar.  This  preparation  may 
be  made  into  lozenges  in  the  ordinary  way. 


MOTXI  AVD  KOTICS8. 

fFMtePuintfrom  Antimony. —At  the  last  monthly 
meeting  of  the  LtTerpool  Polytechnic  Society,  Mr. 
J.  A.  Forrest  read  a  paper  *'  On  a  new  mode  of 
manufacturing  white  paint."  He  suggests  that  an 
excellent  body  paint,  superior  to  that  manufactured 
ftom  lead,  may  be  made  from  the  white  oxide  of 
antimony.  It  has  many  advantages.  He  has  ascer- 
tained, that  though  antimony  is  now  high  in  price, 
were  there  a  demand  for  it  it  could  be  obtained 
in  abundance  at  about  12/.  a  ton,  whereas  the  lead 
used  costs  24/.  lOf.  fhe  new  paint  would  conse- 
quently be  much  cheaper ;  It  is,  besides,  not  so  apt 
to  lose  its  colour,  and  will  spread  over  a  much 
larger  surface  than  an  equal  weight  of  the  paint 
manufactured  Arom  lead. 

TTan*nU»$wn  of  Money  by  Railway.— Mr.  Chubb 
has  invented  an  iron  box  for  the  transmission  of 
money,  bulUon,  &c.,  on  railways.    A  wrought-iron 
box,  lined  throughout  with  hard  steel  plates,  is  locked 
down  at  the  terminus  to  a  strone  iron  plate  in  the 
guard's  carriage;  the  key  of  this  lock,  and  also  the 
key  by  which  access  can  alone  be  obtained  to  the 
interior,  is  kept  at  the  principal  terminus  by  the 
officer  who  has  charge  of  the  cash.    Each  station- 
master  is  provided  with  a  key,  which  opens  a  small 
lid  at  the  top ;  when  he  has  money  to  send,  he  un- 
locks the  lid,  places  his  bag  of  money  or  parcel  in 
an  open  drum  underneath,  moves  a  handle  which 
turns  the  drum,  and  the  cash  is  dropped  inside : 
before  he  is  able  to  take  out  his  key,  be  must  move 
the  drnm  back,  and  see  that  the  money  is  gone.    It 
will  be  observed,  that  he  cannot  leave  the  lid  un- 
locked :  when  the  box  arrives  at  the  terminus  it  is 
unlocked  f^om  the  frame,  taken  into  the  office,  and 
placed  on  a  similar  frame  there.      The  cash-keeper 
only  can  with  his  key  then  get  access  to  the  money. 
Quadruple  {Steam  Engine)  il //ianct.— Messrs.  A. 
and  A.  Shaw,  of  Pork-mills,  Shaw,  near  Oldham, 
have  Just  started  four  new  and  powerful  steam 
engines,    made    by   Messrs.  £.   and    J.  Taylor, 
of  Marsden,  near  Huddersfleld.     The  chief  point 
of  interest  connected  with  them,  arises  from  their 
all  being  united  together  in  one  engine-house — a 
thing  never  before  witnessed  in  this  country.    The 
whole  power  of  the  four  engines  is  concentrated  at 
one  point,  and  works  so  that  two  cranks  are  up  and 
two  down,  thus  obviating   the  hitherto  existing 
weakness  of  the  ordinary  engines,  where  the  desi- 
deratum is  supplied  by  the  momentum  of  the  fly- 
wheel.   Their  first  trial,  combined  in  this  manner, 
was  looked  forward  to  with  some  anxiety;  and  at 
the  time  appointed  for  starting,  a  large  number  of 
spectators  assembled  to  witneM  their  first  efforts. 
At  a  given  signal  the  steam  was  turned  on,  and  the 
whole  moved  together  in  the  mo.%t  pericct  unani- 
mity, eliciting  marks  of  approbation,  and  affording 
conclusive  evidence  of  the  complete  success  of  this 
"  quadruple  alliance,"  where  unirorm  motion  is  iti' 
dispensable.— j&r«tf«  Mercury, 

The  Afmoepherio  Railway  System  —  Continued 
Faiiuree  on  the  South  Devon  iSai/voy.— Notwith- 
standing the  repeated  statements  of  the  complete 
success  which  has  attended  the  working  of  the  at- 
mospheric system  on  this  line,  as  made  by  two  pro- 
vincial Journals— evidently  the  organs  of  the  engi- 
Qeers— it  is  clear  that  the  longitudinal  valve,  with 
ita  accompanying  sealing  material,  can  never  be 
relied  on  for  regular  railway  transit.  The  fUlures 
which  are  constantly  occurring  are,  as  much  aa 
possible,  glossed  over,  and  kept  txom  the  press  and 
the  knowledge  of  the  public ;  but  such  failures  do 
continually  occur ;  and  the  constant  attendance  of 
a  locomotive  engine  in  readiness  on  the  line,  for 
the  purpose  of  propelling  the  trains  when  the  var 
cuum  cannot  be  kept  up,  proves  that  the  promoters 
themselves  have  no  faith  in  their  own  system,  but 
are  determined  aa  long  as  possible  to  throw  dust  in 
the  eyes  of  the  shareholders,  and  bolster  up  the 
principle  to  the  last.  We  have  been  informed 
(whether  true  or  false,  we  leave  to  the  parties  in- 
terested to  explain,)  that,  during  a  dry  and  windy 
day,  a  >boit  time  since,  aboye  twenty  men  were 
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employed  in  keeplaf  Uie  Talyefii  s  situation  to 
•eai— the  dust  blowing  on  to  the  greaee,  rendering 
Ite  sarfaoe  dry,  and  absolutely  uaeleM,  without 
•uch  attendance.  We  have  before  ui  numerous  , 
dates  when  the  train  has  been  propelled  by  loco- 
motiyes — the  monstrous  stationary  engines  blowing 
their  hardest  all  the  time  to  obtain  a  vacuum— thus 
employing  two  systems  to  do  the  work  of  one ;  and, 
a  Sunday  or  two  since,  a  train  was  propelled  by  the 
men  in  the  company's  employ,  pushing  it  along  at 
the  rate  of  half  a  mile  per  hour.  These  things 
must  be  explained  to  the  satisfaction  of  those  who 
have  put  their  faith  in  the  system,  and  shown  it 
by  investing  their  capital  in  the  undertaking.  We 
believe  tlie  system  of  atmospheric  propulsion  to  be 
mechanically  sound  In  principle,  and  much  honour 
is  due  to  the  inventor  of  even  the  valve  principle ; 
but  It  is  evident  It  Is  not  ealeolated  for  practical 
work!ng.~irifi<ii^  Journal. 

A  New  LoeomoHte,  called  "  Lablache,"  in  honour 
of  the  great  buffo,  and  constructed  by  Messrs.  WO- 
son,  of  Leeds,  has  already  been  performing  some 
very  remarkable  fbats  on  the  Midland.  \\  e  Iiave 
been  assured,  on  excellent  engineering  authority, 
that  it  has  been  running  between  Rugby  and  Lei- 
cester, with  three  carriages,  at  an  average  speed  of 
75  miles  per  hour.  The  same  engine  has  taken  a 
load  of  400  tons  at  an  average  speed  of  30  miles  per 
hour,  which  is  even  a  still  more  remarkable  feat. 
It  runs  upon  only  four  wheels,  each  of  7  feet  dia- 
meter; and  its  motion  Is  described  as  being  remark- 
ably easy  and  smooth.  The  wheels  are  IG  feet 
apart,  and  were  at  first  hung  on  India-rubber 
■prints.  It  was  built  as  an  experiment,  and  its 
success  has  been  so  signal  that  the  Midland  have 
not  only  been  tempted  to  purchase  it,  but  to  order 
others  of  a  like  character.— 5co</if A  Railway  Gok. 

The  Broad  (?a«oe.— The  Railway  Record  calculates 
that  the  Great  Western  Company  have,  in  the  pro- 
secution of  their  broad  gauge  conquests— the  most 
wanton  and  absurd  of  all  conquests  ever  entered 


up<m-^addled  themselves  with  gntranteM  fo  the 
enonwms  extent  of  i{16,0M,0M  ott  a  pald-uB  eapl- 
tal  of  only  £6,000,000 

Fountain  Barometer. — Where  there  hi^pena  to  ba 
a  fall  of  water— no  matter  how  short  the  fall  — 
nodoe  the  air  bubbles  which  rise  and  float  en  the 
surface  of  the  pool  into  which  the  water  deeeeaAs. 
Draw  imaginary  circles,  say  at  the  distance  of  1, 
9,  and  6  ftot  from  the  Jet.  It  the  air  is  heavy  and 
dry,  at  in  fine  weather,  the  babbles  will  vanish 
almost  as  soon  as  they  are  formed,  or  only  reach  ma 
fiir  a«  I.  Previous  to  rain,  or  when  the  weather  ia 
showery  and  unsettled,  they  will  remain  a  little 
longer,  and  probably  extend  to  8;  whilst  before 
very  wet  and  stormy  weather  they  will  oontinee  to 
float  for  a  considerable  time,  and  if  not  broke  mod 
dispersed  by  a  sudden  gust  of  wind,  wUi  reach  the 
farthest  point  befbre  they  barst. 

A  Rmre  tf*e<.— Commander  MaeUnnen,  la  bk 
"Steam  Warfare  on>the  Parana,"  mentions  the 
following  almost  Incredible  instance  of  a  shot  paas- 
ing  through  both  of  the  paddle-wheels  of  his  vessel 
without  touching  any  part  of  either:—**  It  struck 
the  paddle-box  on  the  enemy's  side,  three  or  fo\» 
feet  above  the  shaft,  went  clean  through  the  wheel 
without  touching  any  part  of  it,  and  then  passed 
across  the  deck  and  through  the  other  paddle-box, 
not  above  eighteen  inches  from  the  shaft,  atiU  not 
touching  a  single  blade,  or  any  portion  of  the  pad- 
dles. At  the  rate  the  wheels  were  revolving  (about 
seventeea  tiroes  a  minute),  it  appeared  quite  im- 
possible to  fire  a  pistol-ball  through  without  striking 
some  part  of  them ;  and  yet  this  18  lb.  shot  had 

gone  through  both  wheels,  leaving  no  mark  but  the 
ole  at  entering  on  one  ilde  and  departing  on  the 
other." 


The  Cowriny  ComH.—"  Astra."  The  period  of  this 
oomet  is  291  '966  years.  Its  two  last  recorded  ap- 
pearanoea  were  on  July  17, 1264,  (0. 8.,)  and  April 
22,  1556,  (O.  S.) 
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Henrv  Bashard  Hobaell,  of  the  city  of  Oxford, 
goldsmith,  fbr  improvements  in  studs  and  buttons. 
March  9;  six  months. 

George  Coode,  of  Haydock  Park,  Lancashire,  for 
an  improved  method  or  methods  of  distributing 
over  land  liquids  an0  substances  in  a  liquid  or  fluent 
state,  and  certain  improved  apparatus  and  machi- 
nery employed  therein.    March  11 ;  six  months. 

John  Aahbury,  of  Opeushaw,  near  Manchester, 
for  certain  improvements  in  the  construction  and 
manufacture  of  wheels  for  lue  upon  railways  and 
common  roads,  and  In  the  methods  of  preparing 
and  constructing  the  tyres  used  thereon.  March 
11;  six  months.  ■ 

Alexander  Alllott,  of  Lenton  Works,  Nottingham, 
bleacher,  for  improvements  in  spring  apparatus  and 


in  balances,  also  in  breaks,  and  in  the  means  of 
working  breaks.    March  14;  six  months. 

Jamee  Porritt,  of  Edenfleld.  Lancashire,  for  cer- 
tain improvements  in  oarding-enginet  for  earding 
]nrool  and  other  fibrous  substances.  March  14 ;  six 
mouthfi. 

Frederick  William  Michael  Collins  and  AUlred 
Reynolds,  both  of  Charterhouse-square,  Middlesex, 
engravers  and  printers,  fer  improvements  in  the 
art  of  ornamenting  china,  earthenware,  and  glass. 
March  14;  six  months. 

John  Hosmer,  of  New  Cross,  Surrey,  starveyor,  for 
improvements  in  apparatus  for  supplying  water 
and  for  cleaning  drains  and  sewers.  Mareh  16;  six 
months. 
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Date  of   No.  in 
Eeglstra-the  Re- 
tion.      gister.    Proprietors' Names.  Addresses.  Sobjeeta  of  Detigns. 

Mar.  10      1883      Edward  Colsell  Rose...  Great   Guildtord-street,  South- 

vrark Radial  ring  for  the  grileries 

of  gai,  oil,  and  other  bum- 
ers. 

Richard  Pyne... Kennlngton  Cross Ventihiting    and    smoke-pre- 

_,  „.  venting  apparatus. 
William  Jeakes Great    Russell-strcet,    Blooms- 
bury  Day's  universal  simplex  wind- 
guard  and  ventilator. 

William  Jeakes Great   Russell-strcot,    Blooms- 

hury , Day'd  universal  simplex  wind- 

^^  guard  and  ventilator. 

William  Jeakei  .m....^  Great   Russell-street,    Biooma- 

bury  .M M..M...,...*..... Day*i  universal  simplex  wind^ 

guard  and  ventilator. 
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To  fiiigtii6eni  and  Brfl#t^Mitft6iii» 

r  AP-tV^LDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOTIVE  STEAM-BOILERS.  Tabet 
J6r  Steam,  Om»  and  oUier  purpoMa ;— all  torts  of  Oaa  Fitting*.  The  BtmiiiigliaRi  Patent  Iron 
i-ube  Companj,  4J,  CambridgiMtreet,  Birmingham,  and  Smethwick,  Staflbrdahire,  mannftotnre  BoUw 
and  Gas  Tubes,  nndra  an  exeliiaiTe  Lioenae  from  Mr.  Riehard  Prosser,  the  Patentee. 
r,y^^  ^°?®*  "•^"«cnM>cIyl  nted  in  the  Boflert  of  Marine  and  Loeomottre  Btevn  BvgtiMt  in 
n!!S^%^  on  the  Continent;— arc  Stronger,  Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
copper  Tubes,  and  are  warranted  not  to  open  in  the  weld. 

42,  CAMBRIDGE^ITREET,  CRESCENT,  BIRMINGHAM. 

Works— Smetbwich,  StafTordshire. 

LONDON   WAREHOUSiS— No.  68,  UPPER  THAMES-STREET. 


Oatta  Percba  Compaajy  Patentees, 

fVharf-road,  aty^road^  London. 


October  l,  1847. 
rilHE  GUTTA  PERCHA  COMPANY,  in  request- 
-■  ing  the  attention  of  the  Public  to  the  aeeomp»- 
I?'?*.  J****™^.***"*  ^^^  «»•«*  Pl«wu»  Id  stating 
tbat  the  steadily  Increasing  demand  for  the  Pa- 
T»WT  GvYTA  PsmcnA  DaiTiwo  Bah  AS  justifies 
*«»p*»oet  eonfldenee  that  they  are  fully  approved. 
Their  durability  and  strength*  permanent  con- 
traetihty  and  unifbrmlty  of  substanee— their  insus- 
eeptibiUty  of  injury  from  contact  with  OiU,  Grease, 
Acids,  Alkalies,  or  Water,  and  the  facUity  with 
which  the  single  joint  required  ean  be  made  in 
9andsof  an  indellnite  length,  render  them  supenof 
"S?^  ***  sorting  purposes,  and  decidedly  ee»- 

5^*?^^^!"^*^  <*'•**  •**•••  B<ra«i«»  Catheters, 
??A*i^*'"^^O^CAHN8TRUMENTS;  MOULD- 
INGS FOR  PICTURE-FRAMES  and  <rther  deco* 
njtijre  purpose.  J  WHIPS  and  THONGS.  TENNIS, 
GOLF,  and  CRICKET  BALLS,  are  in  a  forward 
stMe  of  manuiheture,  and  will  be  Tery  shortiyready 

All  orders  forwarded  to  the  Compart's  Works, 
WHABP>moAD,  CiTT-ROAD,  Will  rcceiye  immediate 
attentioo. 

Haslingden.  September  4, 1847. 

Dear  Sir.—We  have  now  been  using  the  Gutta 
Percha  Straps  fbr  the  last  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  oui 
most  sanguine  expectations;  and  we  may  add.  that 
some  of  our  maohlnes  which  required  a  12.inch  lea- 
ther strsp,  and  which  almost  daily  required  to  be 
itpaired,  we  have  been  turning  the  same  with  the 
Gutta  Percha  Straps  10  inches  only  for  the  above- 
named  period,  and  now  find  them  as  good  as  the 
day  they  were  first  applied. 

We  remain,  yours  respectfully, 

.n   -  -.  ..        «  W.  &  R.  TURNER. 

To  8.  SUthim,  Esq.,  OntU  Percha  Company. 
Atlas  Works,  Manchester,  Sept.  1,  1847. 

Sir,— In  reply  to  your  inquiry  as  to  the  result  of 
our  experience  with  the  Gutta  Percha  Straps,  we 
have  great  pleasure  in  statins  that  the  advantages 
they  possess  are  so  very  manifest  as  to  induce  us  to 
apply  them  in  almost  every  instance  where  new 
straps  are  required.— We  are,  Sir,  very  respectfully, 
SHARP,  BROTHERS. 

Samuel  Statham,  Esq.,  Gutta  Percha  Company. 
Bridgewater  Foundry,  Patricroft,  near 
Manchester,  Sept.  3, 1847. 
*  Sir,— In  reply  to  your  Inquiry  respecting  how  we 
hkeyour  Guttapercha  Machine  Straps  or  Driving 
BeltB,  although  we  have  not  had  quite  so  much 
experience  in  the  above-named  use  ol  Gutta  Percha 
as  we  hope  to  have,  so  far  as  we  have  employed  it 
it  has  given  us  general  satisfaction.  The  beauti- 
fully straight  and  regular  manner  in  which  it  runs 
00  the  pulleys,  especially  on  our  cone  or  speed  pul- 
leys, is  a  strong  recommendation  in  its  &vouj ;  and 
although  we  are  inclined  to  think  it  does  not  take 
•0  fast  a  nip  on  the  pulley  as  leather,  yet  there  Is 
ample  hold  for  all  general  purposes.  We  shall  con- 
thiue  to  use  it  and  tQ  giye  it  our  best  attention,  so. 


aa  to  learn  how  to  employ  to  best  advantage  the 
many  excellent  qualitiea  it  poasesees  over  the  oidi- 
nary  leather  belts. 

NASMYTH,  OASKELL,  U  CO. 
8.  SUtham,  Esq.,  Gutta  Percha  Works,  London. 

Manchester,  ISth  June,  1847. 
Dear  Sir, — We  beg  to  Inform  you  that  we  hare 
now  had  the  patent  Gutta  Percha  Bands  or  Straps 
In  use  for  more  than  six  months.  For  tube  frames 
we  consider  thsm  very  much  superior  to  anything 
we  have  tried  before.  They  also  do  very  well  m 
open  straps  for  mules,  throstles,  looms,  &c. 
We  are,  Sir,  yours  respectfully, 

THOS.  DODG8UON  ft  NEPHEWS. 
Mr.  Samuel  Statham,  Gutta  Pefcha  Company. 
WelUngton  Mills,  Stockport,  4th  September,  1847. 
Gentlemen,— We  have  much  pleasure  in  bearing 
our  testimony  to  the  valuable  qualities  of  the  Gutta 
Percha  for  diiyiag  bauds.    We  have  found  it  answer 
exceedingly  well  In  most  cases  where  we  have  tried 
it,  and  we  think  it  haa  only  to  be  made  known  to 
ensure  its  very  general  use. 
We  are,  Gentlemen,  yours  obediently, 

HOLE,  LINGARD,  &  CRUTTENDEN. 
To  the  Gutta  Percha  Company,  City-road,  London* 
Tottlngton  Hall,  near  Buiy,  Lancashire, 
September  3, 1847. 
Dear  Sir,— Your  letter  of  the  31st  August  is  to 
hand,  and  in  answer  respecting  the  use  ef  your 
Gutta  Percha  Bands,  1  cannot  give  you  a  bettec 
proof  of  our  approval  of  them  in  preference  to  lear- 
ther  straps,  than  having  given  an  order  fbr  another 
to  your  partner,  yesterdav,  to  be  in  readiness  in  case 
of  accident.    They  are  decidedly  preferable  to  the 
old  straps ;  and  we  can  recommend  them  wltih  tha 
greatest  confidence  to  any  person  for  Driving  Stsaps. 
For  HALL  &  GORTON,  THOMAS  GORTON. 
S.  Statham,  Esq.,  Gutta  Percha  Company. 

Brewery,  16th  September,  J  847. 
Gentlemen,— We  have  much  pleasure  in  repeat* 
Ing  our  testimony  to  the  very  great  improvement 
efl«cted  by  the  use  of  Machinery  Bands  made  of 
your  material  instead  of  leather :  the  stoppage  of 
parts  of  our  works,  through  the  failing  oi  the  le»- 
ther  straps,  used  to  be  of  daily  occuirence,  causing 
great  inconvenience  and  expense.    With  this  an- 
noyance we  are  now  never  troubled,  and  are  assured 
by  our  superintendent  that  the  advantage  of  using 
your  material  is  surprising,  as  regards  economy  and 
saving  of  trouble.    We  confidently  recommend  it 
to  machinists  and  factories  for  general  adoption. 
TRUMAN,  HANUURY,  BUXTON,  &  CO. 
To  the  Gutta  Percha  Company. 

Patent  Gutta  Percha  Soles  for 
Boots  and  Shoes. 

The  capabilities  of  the  GUTTA  PERCHA  SOLES 
FOR  BOOTS  AND  SHOES  having  been  exten- 
sively and  satisfactorily  tested,  we  can  unhesitat- 
ingly recommend  the  material  prepared  for  the  pur- 
pose, iu  merit  having  been  acknowledged  by  all 
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who  have  worn  It.    Indeed,  cxpertence  has  proved  TO  ARCHITECTS,  BUILDERS,  &C. 

that  Gutta  Percha  Soles  wear  twice  as  lonf  aa  lea-  Oal^Amt     Conner      Wire     Cord* 

ther.  with  great  additional  personal  comfort,  and  fateUt     copper       ▼▼irc    J^""** 

they  remain  perfectly  Impervious  to  wet  until  quite  r.  s.  NEW  ALL  &  Co.'s  PATENT  I MPROVED 

worn  through.  COPPER-WIRE  CORD  for  Window  Saah  Lines, 

— — — • Hot- houses,  Lightning  Conductors,  Hanging  Pfc- 

Lowe'ft  Patent  Screw  Pro-  tures,  clock  Cord,  and  various  other  pur^oacsfor 

J!  J^vT^-Wa^m  'hich  hempen  rope  has  hitherto  been  lued.    Thla 

pelier* — W  once.  •  „g^^  ^^  valuable  patent  is  fast  superseding  the  uae 

COURT  of  Queen's  Bench,  February  23  and  24.  of  the  hempen  cord,  and  is  strongly  recommemled 

Before  Lord  Chief  Justice  Denman  and  a  Spe-  to  all  Builders  and  other  parties  connected  with 

cial  Jury.  the  above.    Specimens  of  the  Wire  Cord  m^^ 

This  Action,  which  was  first  tried  in  December,  seen  at  the  Office  of  the  Patentees,  No.  163,  vea- 

1844,  and  a  Verdict  fbund  for  the  Plaintiflf  upon  all  chuich-atreet,  London:  W.  T.  ALLEN,  Agent ;  and 

the  Counts,  was  again  brought  before  the  Court  of  may  be  had  of  all  respectable  Ironmongers. 

Queen's  Bench  on  Wednesday,  February  23,  when,        ^ _ ' 

after  a  trial  of  two  days,  the  Jury  again  found  a  T^^LLERIf  AN'S  DEODORISING  FLUID.— The 

verdict  for  the  Plaintiff,  with  Damages.  J^i    Public  are  respectfally  informed  that  this  in- 

Maich  1 ,  1848.  comparable  Preventive  of  the  Effluvia  ftom  Drains, 

Sewers,  Cesspools,  Water-closcU.  Slaughter-houses, 

laowe's  Patent  Screw  Pro-  5a^;Vi*'u*"^  *"  p?*^'**  «"»'»'*°*"'  ^  ^ow 

-^^11  AM  PRBPAREU  rOKSALr.. 

peuer*  Messrs.  ELLERMAN  and  CO.  are  ready  to  enter 

THE  Owners  of  all  Vessels  fitted  with  Mr. Lowe's  into  Special  Contracts  for  supplying  their  Fluid  to 

Patent  Propeller  of  Curved  Blades,  now  in  Sanitary   Commissioners;    Municipal,    Parochial, 

general  lue  in  Her  Majesty's  Navy  and  the  Com-  and  other  public  bodies ;  Manure  Companies ;  Con- 

mercial  Marine,  are  required  to  take  Licenses  for  tractors  for  the  RefUse  of  Cities  and  Towns,*  and 

the  use  of  it.  all  parties  desirous  of  facilitoting  the  uee.  and  fm- 

proving  the  properties,  of  Animal  and  Vegetable 

R.  JAMES  LOWE  is  the  only  Patentee  of  the  RefUse,  for  agricultural  purposes. 

above-named  Propeller  of  Curved  Blades,  and  Private  families  and  individuals  wishing  to  uae 

all   persons  infringing  the  Patent  will  be  made  the  Fluid  for  the  removal  of  domestic  nuiaancM, 

accountable  by  legal  process,  which  will  thereby  ^nd  Medical  Men  or  others  interested  in  the  puiifl- 

subjcct  them  to  triple  costs  of  the  action.  cation  of  the  atmosphere  of  Dissecting-rooms,  Hoa- 

Application  for  Licenses  to  be  made  at  the  Pro-  pjt^  q^  Infirmary  Wards,  tec,  &e.,  may  obtain  It, 

poller  Offices,  No.l9,Tooley-street,  London  Bridge.  fn  imperial  quart  bottles,  price  Is.  6d.  each,  ttan, 

Edward  Jxnkim,  Secretary.  ^Ij  chcmUts  and  DruggUts. 

z-r-Z ZTT'k Zr~:  Sold  Wholesale  by  Messrs.  ELLsmMAW  and  Co., 

N  our  account  of  the  Sarah  Sands  Steamship,  in  7    PalUmall  East,  London  (Sole  Lioenaeea  of  th« 

our  last  Number,  we  omitted  to  mention  that  Patentee,  E.  Brown,  Paris);  and  in  bottles  by  all 

the  great  speed  obtained  was  accomplished  by  Mr.  Wholesale  Druggists. 

James  Lowe's  Patent  Propeller  of  Curved  Blades,  or  jj  B  — MessnT  Ellekm av  and  Co.  will  be  happy 

SecUons  of  a  Screw.  t^  communipate  to  Wholesale  Houses  the  terms 

uDon  which  the  Trade  will  be  supplied. 

NOTICE  to  ARTISTS  and  MANUFACTURERS  "^                                ■   ^          ^*^ 

of  the  USEFUL  and  ORNAMENTAL  ARTS,  _^  ^„  *    r-  ^TTTm^o«» 

and  to  PATENTEES  of   NEW  INVENTIONS,  CONTENTS  OF  THIS  NUMBER, 

especially  of  WORKING  MODELS  which  can  be  Description  of  Mr.  Sims'  New  Patent  Steam 

put  in  Motion.— ROYAL  POLYTECHNIC   IN-  En^e—{toiih  engraving*) 265 

8TITUTI0N,  Incorporated  by  Royal  Charter  in  On  Sanatory  Reform.    By  H.  M'Cormac,  Esq., 

1838.— The  Directors  beg  to  acquaint  the  above  par-  M.D ^.^ ••>• — ••  ^' 

ties  that  the  Institution,  during  the  present  month       The  Ventilometer —• •  ^'^ 

of  March,  will  RECEIVE  DEPOSITS  of  WORKS  plan  for  the  Suppression  of  Spontaneous  Com- 

of  MERIT.    By  means  of  extensive  well-lighted  bustlon  on  Board  Ships.     By  W.  Bland,  Esq  17S 

additions  to  the  premises,  works  of  art  will  be       Mr.  Babbage's  Pet  Post-bags  in  1831 .....^  iTS 

arranged  and  exhibited  with  greatly  increased  ad-  Improvements  in  Windmills.    By  John  Mac- 
vantage  to  the  depositors.    It  is  determined,  as  Ihr           Gregor,  Esq - 277 

as  may  be  practicable,  that  a  separate  table  or  glass-  Electro-magnetic  Engines  and  the  Pntjudiees 

case  shall  be  appropriated  to  each  depositor  who  of  the  Practical - 278 

forwards  illustrations  of  the  process  of  his  manu-  Mathematical  Periodicals.    By  Thos.  Wilkin- 

facture  with  his  finished  worlc.     Parties  will  be  son.  Eaq.—^continu4d) -* 279 

furnished  with  full  particulars  at  the  Institution,       Lloyd's,  or  the  Ship-sinking  System 281 

309,  Regent-street;  if  by  personal  application,  f^om  The  Cantelonian  System  of  Hydro-incubation...  28S 

eleven  to  one  o'clock.  Light's  Waterproof  Rush  B uoys 284 

The  INSTITUTION  will  be  RE-OPENED  to       sftevens' Gelatinous  Compounds 2M 

the  Public  early  in  April  next.  Notes  and  Notices:— White  Paint  from  Antl- 

R.  I.  LONGBOTTOM,  Secretary.  mony— Chubb's  Plan  for  Safe  Transmission 

of  Money  by  Railway— Quadruple  (Staam- 

NeWCaStle  Polytechnic  engine)  Alliance— The  Atmospheric  RaUway 

XiZniDinon*  Locomotive  "Lablache"— The  Broad  Gauge 

•  It  is  intended  to  open  the  Exhibition  by  a  Soir^  —Fountain  Barometer— A  Rare  Shot— The 

on  the  Evening  of  Easter  Monday,  the  24th  of  Coming  Comet - 289 

April.  Weekly  List  of  New  English  Patents 28< 

AU  Contributions  intended  for  the  ExhibiUon  are  Weekly  List  of  New  Articles  of  Utility  Regis- 
requested  to  be  forwarded  on  or  before  Saturday,          tered «.... ••• 

the  8th  of  April,  addressed  to   the  Secretaries,       Advertisements —  287 

Blackett-fltreet,  Newcastle. . — 

D.  Embleton,  M.D...'\  LONDON :  Edited,  Printed,  and  Pablished,  by 

Henry  Brady ls-eMt««v.  Joseph   ainton  RoberUon,  of  No.  166,  Pieet- 

Joseph  Watson „.  f  B«cr«ianes.  ^^^^^  ^^  ^^^  ^^  ^^  London.— Sold  by  A.  and 

Jos.  Blacklock )  w.  Galignani,  Rue  Vivienne,  Paris ;  Machin  and 

Newcastle,  March  10, 1 818.  Co.' DubliQ ;  W.  C.  Campbell  and  Co.,  Hamburg ta. 
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ICa.  MADIGAN'S  IlCPROyBD  turn-tablss, 
[Patent  dated  September  2, 1847.    SpecUeation  enrolled  March  2, 1848. 


Thb  specification  of  this  patent  em- 
bracea  five  different  sorts  of  turn-tables. 
We  select,  at  present,  the  most  remark- 
able of  these  for  description.  It  is  a 
table  which  is  so  constructed,  that,  while 
it  is  capable  of  transferring  carriages 
from  one  line  of  rail  to  another  line  of 
rail  crossing  the  same,  it  leaves  both  the 
main  lines  of  rails  nnbroken  and  uninter- 
rupted, instead  of  the  main  lines  of  rail 
being,  as  usual,  continued  along  the  table 
itselE  We  have  never  before  seen  any 
table  which  could  accomplish  this  un- 
questionably great  desideratum : 

Fig.  1  is  a  sectional  elevation  of  a  turn- 
table constmcted  on  this  plan ;  fig.  2  is  a 
plan  of  the  same ;  and  fig.  3  an  end  eleva- 
tion of  the  above-ground  works,  showing 
the  position  which  will  be  occupied  by  the 
carriage  while  being  tamed  round.  AA  is 
a  central  post,  whicn  supports  at  its  upper 
end  a  •troog  cap  or  frame,  BB,  upon  which, 
and  attached  thereto,  are  laid  two  strong 
longitudinal  bars  or  raiU,  CC,  which  are 
further  strengthened  by  struts,  DD,  so  that 
the  bars  or  rails,  CC,  may  have  sufficient 
strength  to  bear  the  weight  of  any  engine, 
carriage,  or  truck,  &o.  which  may  be  pUced 
upon  them,  as  afterwards  explained.  This 
post.  A,  is  kept  in  a  vertical  position  by 
means  of  a  hollow  cylindrical  casing,  £, 
within  which  it  is  placed.  The  position  oc- 
cupied by  the  casing,  E,  is  central  to  both 
lines  of  railway,  FF  and  F'F',  and  it  is 
securely  fixed  to  some  solid  foundation  either 
of  wood  or  masonry.  6  is  a  lever,  which 
has  its  central  bearing  in  a  pedestal,  H, 
which  is  also  secured  to  some  solid  founda- 
tion below,  while  its  upper  end  is  firmly 
bolted  to  the  basement  of  the  cylindrical 
cashig,  E.  The  shorter  arm  of  the  lever,  G, 
terminates  in  a  stud,  I,  which  takes  into  a 
hollow  recess  in  the  bottom  of  the  pillar,  A, 
while  the  longer  arm  of  the  lever  terminates 
in  a  weight,  H',  which,  together  with  the 
other  parts  connected  to  the  same  end  of  the 
lever,  forms  a  counterpoise  to  the  weight  of 
the  central  column  A,  and  the  table  affixed  to 
it.  K  is  a  rod,  which,  at  the  bottom,  is 
connected  to  the  lever  6,  and  at  top  is  jointed 
to  a  lerer,  L,  by  means  of  a  cross  pin,  M, 
which  is  passed  through  a  long  slot,  N,  in 
the  lever,  L.  The  pin  M  terminates  at  each 
end  in  handles,  M'M',  by  which  it  may  be 
laid  hold  of,  so  that  the  lever  O,  the  central 
column  A,  and  the  table  affixed  to  the  cap 
B^  may  all,  by  the  simple  application  of  the 
hand,  be  raised  through  a  certain  portion  of 
the  VimiU  of  their  range  of  action,  for  the 


purposes  to  be  presently  described.  The 
lever,  L,  is  jointed  at  its  lower  and  to  a  fixed 
plate  nearly  on  the  level  of  the  rails,  while 
the  upper  and  free  end  terminates  in  a 
weighted  handle,  O,  which  is  calculated,  with 
the  leverage  obtained  by  the  machine,  to 
form  a  counterpoise  to  the  medium  of  the 
weights  put  upon  the  table.  The  manner  of 
using  this  table  is  as  follows : — Supposing 
that  the  carriage  is  upon  the  line  of  rail  FF, 
(fig.  2,)  it  is  brought  over  the  place  occupied 
by  the  table,  which  is  supposed,  at  that 
instant  of  time,  to  be  at  its  lowest  position, 
namely,  with  the  top  of  the  bars  or  rails,  CC, 
flush  with  the  top  of  the  line  of  rails,  FF'. 
The  attendant  now  takes  hold  of  the  handles 
M'M',  and  presses  them  downward,  which 
is  easily  accomplished,  with  the  assistance  of 
the  counterpoise,  H';  and  by  this  aetSon 
the  central  column  is  raised  up,  and  brings 
the  rails  CC  in  contact  with  the  axles  of  the 
carriage.  A  catch,  P,  which  is  attached  to 
the  lever  L,  is  now  brought  down  upon  the 
cross  pin  M,  which  secures  it  from  again 
sliding  up  the  slot,  N,  until  it  has  been 
released  on  the  completion  of  the  operation. 
The  lever,  L,  is  next  laid  hold  of  by  the 
attendant,  and  brought  down  to  the  position 
it  is  represented  as  occupying  by  tike  ilotted 
lines,  which  causes  an  additional  rise  of  the 
table  and  its  load,  and  the  wheels  of  the 
carriage  to  be  taken  thereby  dear  off  the 
rails.  The  table  and  carriage  are  now  ready 
for  being  turned  to  the  required  position 
over  the  Ime  of  raiU,  P'F',  which  is  again 
easily  accomplished  by  hand  (the  friction  oC 
the  rubbing  parts  being  comparatively  small), 
and  by  a  reverse  operation  the  carriage  is 
lowered  upon  the  rails,  and  the  table  into  its 
original  position,  flush  with  the  line  of  rails. 
RR  are  friction  rollers,  fitted  upon  the  top 
of  the  hollow  casing,  £,  to  facilitate  the  hori- 
zontal moyements  of  the  table. 

As,  in  consequence  of  the  varying  dia- 
meter of  the  carriage  wheels,  the  connecting 
rod,  K,  may  not  always  be  exactly  ot  the 
length  requisite  to  bring  the  top  of  the  bara 
of  the  table,  CC,  in  contact  with  the  lower 
sides  of  the  carriage  axles,  at  the  precise 
moment  when  the  catch,  P,  comes  into  pUj, 
in  order  to  provide  against  this  contingency 
there  is  attached  to  the  upper  end  of  the  rod 
K  a  sliding-piece,  Y,  fig.  3,  by  means  of 
which,  with  the  assistance  of  the  screw,  Z, 
the  connecting  rod  may  be  elongated  or 
shortened  at  pleasure. 

One  of  the  great  advantages  attending 
a  turn-table  of  the  kind  just  described^ 
isi  that  trains,  in  passing  oyer  it,  do  not 
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tooflh  it.  and  that  it  u  coiuequently  spared 
much  of  the  tear  and  wear  to  which  other 
tahles  are  exposed. 

Another  prominent  advantage  is,  that 
as  the  table  is  contained  within  the  lines 
of  ndl,  it  will  turn  carriages  on  railways 
where  tables  of  the  ordinary  siaes,  such 
as  tables  of  thirteen,  or  fifteen,  or  sixteen 
feet  dlametert  could  not  be  used,  owing 
tf  the  eooti^ity  of  the  rails ;  and,  conse- 
quently, with  this  improved  table  six-* 
wheeled  engines  and  carriages  may  be 
turned  with  as  much  &cility  as  those 
with  four  wheels. 

THB  LAW  OF  ATMOSPHBrniC  BBSISTANOB. 

Sir, — Some  time  before  I  concluded  on 
sending  you  the  first  essay,  on  the  subject 
of  atmoBoheric  resistance,  (see  p.  198,  cur- 
rent voL)  I  had  already  made  some  pro- 
gress in  writing  out  the  demonstration  of 
ueformulcB  there  given.  It  was  originally 
my  intention  to  have  entered  into  a  fuU 
detail  of  all  particulars  relating  to  the  sub- 
ject, including  a  history  of  my  own  pro- 
ce^ngs  from  the  commencement :  it  soon 
became  evident,  however,  that,  on  the 
scale  on  which  I  was  proceeding,  it  would 
be  a  #>rk  involving^  an  expenditure  of 
time  and  trouble  which  I  could  not  con- 
veniently a£brd  to  bestow  upon  it.  There 
being,  tnerefore,  no  early  prospect  of 
eompleting  the  essay,  according  to  the 
original  design,  I  have  latterly  come  to 
a  resolution  to  write  out  the  demonstra- 
tion in  the  most  concise  manner  pos- 
sible—omit ting  all  details  not  absolutely 
necessary  to  render  the  principles  of  it 
clearlj  intelligible. 

This  being  the  object  and  intention  of 
the  present  essay,  I  shall  only  further 
premise,  that  it  has  long  been  a  favourite 
opinion  with  myself,  that  to  place  the 
theory  of  the  resistance  of  atmospheric 
air  on  a  proper  foundation,  the  only  satis- 
fiictory  mode  of  proceeding  would  be,  to 
eompare  the  results  of  experiments  care- 
fiiUv  made  with  pneumatic  apparatus, 
witn  the  resistance  of  atmospheric  air, 
as  determined  also  by  experiment. 

In  my  investigations  on  this  subject 
I  have  always  avoided  using  algebraic 
symbols,  as  far  as  convenience  would 
permit,  choosing  rather  to  operate  with 
actual  numbers,  representing  with  suffi- 

14*7279  X  27,864-7  + A 


P^ 


27,864-7 


cient  aoouracT  the  average  nressur^  dtn* 
sity,  &c.  of  the  atmospnere.  I  now 
proceed  on  the  same  ^lui,  adopting  the 
same  numbers,  &c.  as  m  the  first  essay^ 
VIS.,  the  pressure  of  the  atmosphere » 
14«7S79  lbs.  per  square  inch,  and  its 
height  (supposing  it  to  be  of  equal  den- 
sity throughout) -27*864*7  fecU  Also 
V  »  velocity  of  the  plane  in  feet  per  seoood^ 
and  consequently  the  height  due  to  tho 
velocity,  or 

V  80247/ 

When  a  body  moves  through  the  at- 
mosphere, it  apparendy  experiences  only 
one  pressure,  yet,  in  reality,  there  are 
two  separate  pressures  operating  upon  it 
at  the  same  time,  or,  rather,  the  total 
pressure  or  resistance  is  divisible  into 
two ;  viz.,  the  pressure  which  arises  from 
its  striking  the  particles  of  air  in  front 
of  it,  which  may  be  called,  for  the  sake 
of  distinction,  the  positive  pressure ;  and 
the  pressure  arising  from  the  partial 
vacuum  formed  behind  the  body,  which 
may  be  called  the  negative  pTeBsare. 

In  the  present  essay,  I  pronose  to 
represent  the  positive  pressure,  in  Jbs.  per 
square  inch,  by  the  letter  p,  and  the 
negative  pressure  in  like  manner  by  the 
siffn  p. 

Xiet  it  be  required  to  find  the  positive 
pressure,  p^  which  a  plane  meets  with  in 
moving  against  the  atmosphere  in  a  line 
perpendicular  to  its  surface,  the  velocity 
being  v.  Here  the  solution  will  be  the 
same  as  that  of  the  following  case,  viz. : 
— To  what  degree  of  pressure  per  square 
inch  must  the  receiver  of  the  pneumatic 
apparatus,  called  a  condenser,  be  charged, 
so  that,  an  aperture  being  opened  into  i^ 
the  air  will  issue  with  the  velocity  v  f 
Because  the  air  moving  with  the  velocity 
V,  will  move  with  the  same  velocity  as 
the  plane,  and,  consequently,  with  the 
same  velocity  as  the  air  before  the  plane, 
will  have  to  move  with,  in  order  to  make 
its  escape.  The  pressure  necessarv  to 
produce  the  velocity  v  in  the  air,  wiU  be 
the  same  in  one  case  as  in  the  other,  and 
therefore  the  pressure  per  square  ineh 
inside  the  receiver  will  be  the  same  as 
that  which  the  plane  meets  with.  Now, 
in  the  case  of  the  condenser,  the  answer 
is  'given  by  the  formula 

-14*7279 (1). 
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Which  formula  results  from  the  follow- 
iDg  proportion,  viz.  .*.  the  height  of  the 
atmosphere  :  its  pressure  : :  the  height 
of  the  atmosphere  +  the  height  due  to  the 

.-.  27,864-7  :  U»7279  : :  27,864 

orp=m-U-7279. 

And  this  solution  agrees  with  experiment 
with  quite  as  much  accuracy  as  miffhtbe 
expected  fi*om  the  nature  of  the  suDJect. 
But  here  it  will  be  observed,  that  the  air 
inside  the  receiver  will  be,  of  necessity, 
more  or  less  compressed,  and,  conse- 
quently, be  more  dense  than  the  external 
atmosphere.  For  the  sake  of  distinction, 
I  shall  in  future  call  the  pressure  inside 
the  receiver,  or  that  pressure  which 
causes  the  motion  of  the  air,  plus  the 
pressure  of  the  atmosphere,  the  initial 
pressure;  and  the  density  of  the  air 
inside  of  the  receiver,  or  the  density  of 
the  air  in  its  compressed  state,  the  initial 
density. 

The  air,  in  passing  out  at  the  aperture, 
will,  of  course,  expand  until  its  density 
is  the  same  as  that  of  the  external  atmo- 
sphere. When  it  has  arrived  at  its 
utmost  state  pf  expansion,  I  propose  to 
call  its  pressure  the  Jinal  pressure,  and 
its  density  the  Jinal  density.  On  review- 
ing the  tneory  on  which  the  above  for- 
mula is  built,  we  shall  see  that  it  supposes 
that  the  air  is  inelastic^  its  density  being 
the  final  density :  and  on  this  supposi- 
tion, as  I  have  before  remarked,  the 
theory  and  experiment  are  found  to  agree 
with  sufficient  accuracy.  So  far,  there- 
fore, it  would  seem,  at  first  sight,  that 
the  initial  density  of  the  air  has  no  influ- 
ence on  the  resistance ;  but  we  shall  see, 
shortly,  that  this  is  not  strictly  correct. 

The  necessity  of  this  distinction  between 


velocity  :  a  fourth  quantity,  which  is  the 
pressure  of  the  atmosphere  +  the  pressure 
due  to  die  velocity ;  or 

7  +  *  .  ^'72^9  X 27,864  7 +A_^ 
27,864-7 
the  initial  and  final  densities  of  the  air, 
will  be  more  apparent  in  the  case  of  the 
negative  pressure ;  to  the  consideration  of 
which  I  now  proceed. 

Let  it  bejequired  to  find  the  negative 
pressure,  p,  which  a  plane  meets  with 
mm  the  atmosphere  at  the  velocity  «. 
Here  the  solution  witl  be  the  same  as 
that  of  the  following  case,  viz.: — To 
what  degree  of  pressure  per  square  inch 
must  the  receiver  of  an  air-pump  be 
exhausted,  so  that  an  aperture  being 
opened  into  the  receiver,  the  air  will 
flow  into  it,  in  its  rarefied  state,  with  the 
velocity  v  f  Because  the  air,  in  its  rare* 
fied  stale^  will  move  with  the  same  velo- 
city as  the  plane  moves  with ;  the  plane, 
therefore,  having  induced  the  same  de- 
gree of  rarefaction  behind  it,  will,  of 
necessity,  experience  the  same  degree  of 
pressure.  Or  the  case  may  be  illustrated 
this  way : — Let  the  receiver  of  %  con- 
denser be  filled  with  air  at  the  surface  of 
the  earth,  and  then  elevated  in  the  at- 
mosphere until  (an  aperture  being  opened 
into  it)  the  air  will  flow  out  (of  course, 
in  its  rar^ed  state,)  with  the  velocity  v. 
The  difference  of  the  pressure  of  the  air 
at  the  surface  of  the  earth,  and  its  pres- 
sure at  the  height  to  which  the  receiver 
would  have  to  be  elevated,  will  be  the 
same  as  that  experienced  by  the  plane, 
and,  obviously,  the  same  as  in  the  pre- 
vious case.  The  solution,  in  this  case^  is 
exhibited  by  the  formula 


7-14-7279-^±7-2^*^2^»^^^'^ 


27.864-7+ A 


(2). 


Which  formula  results  from  the  fol- 
lowing proposition,  viz. :  •-.  the  height 
of  the  atmosphere  +  the  height  due  to 
the  velocity :  the  pressure  of  the  atmo- 
sphere :  ;  the  heigh  of  the  atmosphere  : 


a  fourth  quantity,  which  being  subtracted 
from  the  pressure  of  the  atmosphere, 
gives  the  pressure  of  the  partial  vacuum 
required,  or 


.-.  27,864-7 +  ;k  :  14-7279  :  s  27,864-7  :  11:7279  x27>864-7„ 

27,864-7  + A 
or^-14-7279-fi. 

Here,  as  in  the  case  of  the  positive  this  case  the  position  of  things  is  re- 
pressu  e,  it  is  the  final  density  of  the  air  versed,  for  here  the  pressure  of  the 
which  answers  to  the  velocity.    But  in      atmosphere  is  the  initial  pressure,  and 
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Xhejinal  pressure  has  to  be  inferred  from 
the  velocity.  In  the  case  of  the  posi- 
tive pressure,  however,  as  we  have 
before  seen,  it  is  the  pressure  of  the 
atmosphere  which  is  the  Jinal  pressure, 
the  initial  pressure  being  that  which 
has  to  be  inferred  from  the  velocity; 


the  difference  of  the  initieU  tLnd  JineU 
pressures  being  the  same  as  the  positive 
and  negative  pressures  in  both  cases. 

The  total  resistance  experienced  by 
the  plane  or  the  sum  of  the  positive  and 
negative  pressures  will  be,  therefore, — 


—    14-7279  X  27,864-7  +  * 


p+p^ 


27,864-7 


- 14-7279 +14-7269- 


14-7279  X  27,864-7 
27,864-7  + A 


^  14-7279  X  27,864-7  +  A_14-7279  x  27,864-7 
27,864-7  27,864-7  + A 

Which  is  the  formula  g^ven  in  the  portion  to  the  pressure, 
first  essay,  as  applioable  to  slow  mo- 
tions, understanaing  by  that  term  all 
velocities  up  to  the  greatest  velocity  at- 
tainable on  a  railwav.  For  these  velo- 
ties,  I  believe  it  will  be  found  to  give 
results  sufficiently  correct,  though  not 
rigidly  so  itself,  the  near  approximation 
being,  as  we  shall  see  presently,  owing 
to  a  comnensation  of  errors. 

I  shall  perhaps  be  excused  making 
in  this  place  a  digression,  with  the  view 
of  offering  a  remark  on  the  subject  of 
the  solution  usually  given  to  problems 
of  finding  the  velocity,  with  which  at- 
mospheric air  will  rush  into  a  vacuum. 
The  solution  given  by  Dr.  Hutton  (Tract 
38,  Problem  24,)  is  as  follows : 
t>«.2v^-27,720.x  16^=1385,  feet  per 
second. 

While  he  assumes  27,720. »  feet  height 


(3). 


Assuming  this 
to  be  the  case,  and  reverting  to  the  for- 
mula given  above  for  determining  the 
positive  pressure,  it  was  observed  that 

^,  ,.,  14-7279  X  27,864-7+ A 

the  quantity  »i,  or  ^^      *  ^ — , 

^  ^  27,864-7  ' 

exhibited  the  total  pressure  in  front 
of  the  plane»  including  the  pressure 
of  the  atmosphere.  Calling  the  den- 
sity of  the  atmosphere  in  its  ordi- 
nary state  1,  and  its  pressure  14*7279, 

"*  -  will  be -density  of  the  air 


of  the  atmosphere  supposing  it  to  be 
homogeneous,  and  loXafeet  height 
which  a  heavy  body  falls  in  the  first 
second  of  time,  and  v  —  the  velocity 
required. 

AH  other  solutions  which  I  have  seen 
are  similar  to  this,  but  are  true  only  on 
the  supposition  that  the  air  is  inelastic^ 
and  its  density  the  density  of  the  exter- 
nal atmosphere.  It  is  perhaps  scarcely 
necessary  to  observe  that  this  supposition, 
as  far  as  it  assumes  the  air  to  be  iite/cw/io, 
is  utterly  incorrect;  the  solution  given 
above  is,  tiierefore,  so  far  erroneous,  as 
it  applies  only  to  a  c^e  which  does  not 
exist  in  nature. 

Besuming  the  consideration  of  the 
poiittve  pressure : — it  has  been  before 
remarkea,  that  as  the  air  immediately  in 
front  of  the  plane  must  of  necessity  be 
exposed  to  pressure,  so  its  density  must 
of  consequence  be  increased,  and  if 
the  temperature  remained  the  same,  the 
density  atUmed  would  be  directly  in  pro- 


then  . 

14-7279 

immediately  in  front  of  the  plane,  or 
density  due  to  what  may  be  called  the 
original  pressure,  or  the  pressure  arising 
simply  from  the  inertia  of  the  air,  with- 
out regard  to  its  elasticity.  Now,  as  the 
density  of  the  air,  instead  of  being  uni- 
form, increases  from  1   to  —-- ,its 

'  14-7279' 

resistance  therefore  to  the  plane  will  be 
the  same  as  that  of  an  inelastic  fluid  of 
the  mean  density  between  the  two.  But 
as  the  density  of  the  air  increases  from 

1  to  — 2 —  in  geometrical  ratio,  there- 
14-7279     ^ 

fore  the  mean  required  is  the  geometric 


cat  meant  or  a/1  x  __ »  ^ ~~  • 

'  14-7279  14-7279 

Therefore  as  the  term,  m,  exhibits  the 
resistance,  (including  the  pressure  of 
the  atmosphere,)  supposing  it  to  be 
inelastic^  and  of  the  final  density,  so 

m  X    , - exhibits  the  total  pres- 

^14-7279 
sure,  supposing  the  atmosphere  to  be 
inelastic^  and  ito  density  the  geometrical 
mean  densitjr.  To  determine  the  (cor- 
rected) positive  pressure,  from  which  the 
pressure  of  the   atmosphere  must  be 
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dedaeted  :  tliat  Ib,  the  corrected  expression,  for  the  positire  prewure  becomes— 


p^mx 


^U'7279 


-14-7279. 


(4). 


In  like  manner,  as  there  is  a  constant 
compression  of  the  air  going  forward 
before  tlie  plane,  so  likewise  must  the 
ur  flowing  in  behind  it  be  constantly  un- 
dergoing the  process  of  nireftotion,  the 
effect  of  which  will  obviously  be  to  dimi- 
nish the  negative  pressure :  the  proper 
mode  of  estimating  which  effect,  Judging 
from  analogy,  we  may  presume  to  be 
similar  to  the  case  of  the  positive  pres- 
sure 9  it  being  reasonable  to  infer,  that 


as  the  law,  in  the  two  cases,  is  so  far 
similar  with  respect  to  the  original  for- 
mula (the  law  being  in  one  case  a  coun- 
terpart to  that  in  ,;the  other,)  we  may 
conclude  that  the  virtual  density  for  the 
purpose  of  calculation  is  the  same  as 
the  geometrical  mean  between  the  initial 
and  final  densities,  as  in  the  case  of  the 
positive  pressure.  This  gives  us  the 
corrected  expression  for  the  negatitt 
pressure — 


p»14;279-»x 


^  14-7279 
n 


(6). 


Adding  the  twcr  pressures  together  we  have  for  the  total  corrected  resistance 

m  14*7279 

l»+/«mx  v'rr^-14-7279  + 14-7279-11 X  >/- 


14-7279 


MX  V~ 


—  HX  */ 


14-7279 


14-7270 

Which   is   the   corrected   formula,    as 
given  in  the, last  essay. 

On  comparing  this  formula  with  the 
formula  (3),  before  given,  as  applicable 
to  slow  motions,  it  will  be  found  that,  as 
Ikr  as  9I0W  motions  are  concerned,  there 
is  scarcely  any  difference  in  the  results 
of  the  two ;  in  the  formula  (S),  the  errors 
in  the  positive  resistance  being  very 
nearly  compensated  by  an  opposite  error 
in  the  negative  resistance.  But  in  the 
case  of  rapid  motions  the  resulta  will  be 
found  to  be  very  difierent,  the  original 
formula  for  slow  motions  (3)  giving  the 
resiftance  very  much  too  litUe. 


(6). 


The  theory,  as  so  far  given  above, 
exhibita  no  allowance  or  oompensatiwi 
for  the  effecto  of  friction,  variation  of 
temperature,  or  other  incidental  eirenm* 
stances  attending  the  motion  of  bodies 
through  the  atmosphere.  Having  treated 
at  some  length,  in  the  last  essay,  on  the 
subject  of  these  causes  of  discrepancy  be- 
tween the  resulta  of  the  theory  and 
resulta  drawn  from  experimenta,  I  here 
refer  to  the  same,  for  a  further  elncida- 
tion  of  this  subject. 

I  am,  Sir,  yours^  fto. 

John  Pottuu 
Chorlton-on-MtdlMk,  Manh  IS,  1S4S. 


TBI  SaVATlON  or  VIRTUAL  TBLOOITUS. 


Sir,— The  following  investigation  is,  as  far  as  I  know,  original ;  at  any  rate  it  will, 
I  think,  put  the  equation  of  virtual  velocities  in  an  intelligU)le  and  interesting  point 
of  fiew^ 

I  aiBiiiiiey  as  abready  knows,  the  equations 


Hiese  necessarily  arise  from  the  definitions  of  foree  and  Telocity. 

DifinUitm, — The  work  done  by  a  force  is  measured  by  the  prodnet  of  th«  mum 
movd  into  the  accelerate  force  into  the  space  divided  by  the  time,  or  aeoortttng  to 
Ae  usnal  DOtationi 

Work--^. 

(1.)  1  assume  that  every  foree  does  ita  own  amount  of  work  in  ita  own  dlreetion 
unaAeted  by  any  other  fbrees  which  act;  or  in  other  words,  that  tf  a  force  be  acttAg 
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it  makes  no  diflbrenoe,  aafar  as  the  work  done  hy  thai  force  i>  concerned^  whether 
other  forces  act  at  the  same  time  or  not. 

Cor, — Hence  forces  are  equal  which  do  eqaal  works,  other  things  being  equal. 

(2.)  If  any  number  of  forces  act  upon  a  particle  of  matter,  that  particle  will 
usuallj  begin  to  move ;  if  the  forces  do  not  change  durinff  the  motion  the  direction 
of  motion  will  not  change,  and  hence  a  single  force  might  be  substituted  which 
would  do  the  same  work  as  the  srstem.  This  proves  the  possibilitj  of  the  compo- 
sition and  resolution  of  forces.  The  same  is  true  if  the  lorces  do  change ;  only  in 
this  case  they  must  be  supposed  to  work  during  a  time  too  small  for  any  change  to 
become  sensible. 

This  being  premised,  the  whole  of  the  statics  may  be  deduced  from  a  single  equa« 
tion  in  dynamics. 

(8.)  Let  o  be  the  origin  of  the  three  rectangular  coordinates,  ow,  oy,  oz,  axes, 
in  any  particle  of  mass  m,  «,  jr,  Zy  its  coordinates,  X,  T,  Z,* forces  acting  on  it;  dx^ 
djf,  i%y  small  spaces  described  under  the  action  of  these  forces  during  time,  ^/. 

Then  the  whole  work  done  in  time,  ii^  is 


d^x    d'y    d^z 
bat  X,  T,  Z,  "^jgr*  "j^ff  » "^Ja*  respectivdy, 

and  hence, 

ix  iy  dz         f  d^x   8x     d^y    iy     d^z    Ar-i 

and  the  whole  work  done  in  time,  t,  is  found  by  diminishing  9xy  Sty  ftc,  withoat 
Umit,  and  taking  the  integral. 

...  /{^S*«y|  .«zS}  *-*«.  {(S)%(|)%(40'} 

a  constant  being  added ; 

or /m  (X  ifc  +  Y  <fy  +  Z  Ar) -iiii.(-^y  +  c« 

or  if  y  be  initial  velocity  of  system  before  forces  began  to  act, 
m/(Xdr  +  Ycfy  +  Zcif)-im(r«-V«)i 
hence  the  work  done  upon  a  system  is  i  the  mass  multinlied  into  the  square  of  the 
velocitv  at  the  end  of  their  motion,  minus  i  mass  multiplied  into  square  of  velocity 
at  the  beginning. 

^4.)  Suppose  it  should  so  happen  that  the  forces  are  in  eqirflibrium,  then  no  work 
is  done.    Ilence, 

/(Xilr  +  Yi^y+Zdf)-C, 
Xib  +  Yi^-I-Zdf-O, 
the  eqnatioB  of  vertical  velocities.    Moreover,  since  dx,  «fy,  dz,  are  independent, 
we  have  the  three  statical  equations—* 

mX»0,  stY^O,  mZ-O. 

J 5.)  Again,  unoe  by  (2)  a  single  force  might  be  substitnted  for  the  three  forces 
ng,  let  B  be  this  force,  and  let'a^  /5,  y,  be  the  angles  S  makes  with  ox,  m^  om^ 
respectively ;  then  we  must  have  by  (1)  work  done  by  Rework  done  by  X,  i,  Z, 
or  mKdx  +  mYdy  +  mZdg'>^mRdrs  but  dr^dx  cos  a  +  (fy  cos /3  +  dir  cosy,  and 
hence  X»K  cos  a,  Y-R  cos  /3,  Z-R  cos  y. 

(60  In  many  books  it  is  customary  to  regard  the  principle  of  virtual  velocities  as 
insafficiently  proved ;  and  a  great  stumbling-block  it  seems  to  be,  that  the  system 
may  have  any  small  displacement  whatever,  %nd  the  principle  remain  true.  But 
when  we  look  upon  the  forces  as  working  through  the  inoefinitely  small  space,  during 
which  they  may  be  considered  not  to  change,  there  is  no  difficnlty ;  for  as  the  sytteni 
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is  in  equilibrium,  no  work  is  done  in  any  direction,  t.  e,,  the  work  which  would  be 
done  in  anj  direction  is  zero,  as  long  as  the  conditions  of  equilibrium  are  not  affected 
by  the  change ;  and,  by  hypothesis,  the  forces  do  not  change  through  the  indefinitely 
small  spaces  dx,  dy,  dz ;  and  hence  cKsr,  dy,  dz,  may  have  any  relative  magnitude 
and  any  sien,  or  the  system  any  motion. 

(7.)  Hitherto  our  reasonings  have  only  extended  to  a  single  particle,  but  we  can 
reaidily  extend  them  to  any  number  of  particles,  and  through  them  to  any  rigid  body 
whatever. 

It  is  manifest,  that  if  we  had  any  number  of  unconnected  particles,  m^^m  ^  m«, 
acted  on  by  forces  X^,  Y^,  Z^,  X„  Y,,  Z.,  X„  Y„  Z„  &c.,  then  2.  m. 
standing  for  the  words,  sum  of  all  the  quantities  m^,  nig,  m,,  &c. 

We  haTCi  by  simple  addition, 

2  {«.  /txd*  +  Yily  +  Zdr.)}-S.~  (s^-V*) (a) 

(8.)  Now,  suppose  the  particles  rigidly  connected  by  inextensible  rods  without 
weight,  then  we  ihould  have  to  include  the  tension  of  the  rods  amongst  the  acting 
forces ;  but  it  will  be  seen  that  the  tensions  do  no  work,  and  hence  equation  (a)  is 
true  as  it  stands ;  for  the  tensions  may  be  considexied  as  pairs  of  equal  and  opposite 
forces. 

Now  a  rigid  body  is  a  number  of  particles  joined  together  by  tensions  derived 
from  cohesion  ;  and  so  long  as  we  may  consider  the  forces  which  hold  its  particles 
together  as  of  the  same  nature  as  rigid  rods,  t.  s.,  if  the  body  be  what  in  mechanios 
is  called  rigid  common  equation  (a)  applies,  and  then  X,  Y,  Z  are  impressed  forces. 

And,  generally,  it  applies  in  anv  system  which  can  be  imagined  where  the  forcet 
o/conneciionf  as  they  m.ay  be  called,  do  no  work,  as  these  maybe  omitted  from  the 
consideration,  and  only  the  impressed  external  forces  need  be  considered. 

(9.)  Suppose,  however,  independently  of  the  internal  forces  in  the  system  being 
such  as  may  be  neglected,  that  the  external  forces  are  in  equilibrium — 

Then  no  work  is  done,  and  hence 

2  {m/'(Xrfjr  +  Yrfy  +  Zdir.)  j- =»a  consUnt. 

2  {m{Xds  +  Ydy  +  Zdz)\ 

but  since  d»f  dy,  dz  arc  independent^  we  have 

2  (m  X)«0  (I.)  2  (m  Y)«=0  (11.)  2  (m  Z)«0  (III.), 
or  the  system  has  no  motion  of  translation. 

But  if  the  forces  be  in  equilibrium,  it  has  no  motion  of  rotation  either.     (See 
Pratt's  Mech.,  p.  51.) 
This  will  give 

2  (w  Y  jf-si  X  y) -0 (IV.) 

2(mZ*-mXjr)-.0 (V.) 

2(mXy-mY^)-0 (VI.) 

The  principle  of  vis  viva^  then,  admits  of  the  simple  statement  in  words : — 

Tne  whole  work  done  in  a  system  is  the  sum  of  tike  work  done  in  its  different 
parts. 

And  the  principle  of  virtual  velocities  thus  :— 

If  a  system  be  in  equiUMum,  the  work  done  in  any  direction^  during  an  umEs- 
finitely  small  displacement^  is  zero. 

I  am.  Sir,  yours,  &e., 

da. 


J  Rioal  to  Chloroform,-^A  new  affent  for  pro-  little  trouble  and  at  a  small  eoet.    It  ie  employed  in 

dneing  inteneibility  to  pain  hat  lately,  it  is  aeeerted,  the  same  way  as  chloroform,— the  plaeo  of  whiefa 

been  dIecoTered  in  Norway,  and  tried  with  nnich  it  will  probably  eoon  take.     The  diacovery  wae 

raccess   in  ChrietUna.     The  Mor^enblai  etatee  made  by  M.  Herald  Thauloir,  an  apothecaiy  in 

that  It  eontttte  of  evlphate  of  earboo,  which  may  Christiana, 
be  obtained  in  abundanoe  irom  charooal  with  very 
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tHB  HYDRAULIC  TIMGRAPH  TWINTT  TIARS  A«0. 


[Our  esteemed  friend,  M.  Jobard,  di- 
rector  of  the  Musie  de  I' Industrie  Beige, 
writes  to  us  that  he  invented  and  pub- 
lished, about  twenty  years  ago,  a  hydrau- 
lic telegraph  of  the  same  description  as 
Mr.  Jowett's ;  and,  in  support  of  his 
claim,  he  has  sent  us  a  number  of  a 
Brussels  journal  called  Le  Manneken, 
(after  the  well-known  statue,)  dated  Sept. 
27,  1827,  in  which  the  publication  was 
contained.  We  give  a  translation  of  the 
account  as  we  there  find  it.  The  "  Ni- 
lecram  Darobi"  of  the  article  is  no  other 
than  Marcelin  Jobard,  in  an  anagram- 
matical  fancy  suit.— Ed.  M.  M.] 

Hydraulic  Telegraph,  working  night 
and  day,  and  communicating  instantly 
to  any  distance,  without  intermediate 
positions,  and  with  a  great  saving  in 
the  construction.  Invented  by  Mr.  Ni- 
lecram  Darobi,  citizen  of  Kentucky, 

Fig.  1. — AAA  is  a  tube  or  pipe,  of 
an  inch  and  a  half  in  diameter,  filled  with 
water  up  to  the  pistons,  B  B'.  If,  by 
means  of  the  handle  and  of  the  gearing, 
C,  the  piston,  B,  is  made  to  descend  to  a 
certain  extent,  the  other  floating  piston, 
B^  ascends  to  the  same  extent.    Being 


enabled  by  these  means  to  place  the 
pointer  or  index,  D,  on  any  letter  of  the 
alphabet,  the  other  index,  D',  will  stop 
on  the  corresponding  letter,  and  thereby 
any  required  word  may  be  formed. 

(Objections.)  Mr.  Nilecram  Darobi, 
after  having  submitted  his  invention  to 
the  examination  of  the  most  distinguished 
professors  of  the  country,  answers  in  the 
following  manner  all  the  objections  that 
were  urged  against  the  invention : 

First  Objection, 

An  extraordinary  degree  of  power, 
and  a  considerable  space  of  time,  would 
be  requisite,  in  order  to  make  the  tele- 
graph work  at  great  distances. 

Reply, 
AB,  (fig.  2,)  is  a  tube,  placed  across  a 
valley,  from  one  mountain  to  another, 
and  filled  with  water  until  the  extremity, 
B,  is  nearly  overflowing.  It  is  evident 
that  if  a  litre  more  were  poured  in  at 
the  other  extremity,  A,  of  the  tube,  the 
water  would  instantly  find  its  level,  and 
half  a  litre  would  fail  out  at  tlie  end,  B. 
Hence,  neither  great  power  nor  a  great! 
o3 
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space  of  time  is  requisite  to  make  the 
piston,  B',  work  (Og.  1).  All  that  the 
power  employed  has  to  do  is  to  raise  a 
weight  equivalent  to  the  pressure  of  a 
column  of  water  of  an  inch  and  a  half, 
and  to  the  weight  of  this  said  column  of 
water  of  a  length  of  three  or  four  feet, 
with  the  addition  of  such  friction  as  may 
he  due  to  the  pistons,  the  whole  being 
probably  equivalent  to  forty  pounds ;  or 
the  gearing  and  the  handle  might  allow 
of  a  power  fifty  times  more  considerable 
being  obtained  by  the  hand. 

Second  Objection, 
The  compressibility  of  water  will  not 
allow  of  the  piston,  B',  travelling  the 
same  distance  as  the  motive  piston,  B. 

Reply. 
Nothing  is  less  established  than  the 
compressibility  of  water.  The  academi- 
cians of  Florence  have  utterly  denied  it ; 
and  the  more  recent  experiments  of  Davy 
have,  at  best,  only  shown  it  to  be  com- 
pressible when  under  a  force  of  several 
millions  of  pounds.  The  compressibility, 
too,  which  Davy  supposed  he  had  de- 
monstrated, maj  possibly  have  been 
owin^  to  the  elaAicitv  of  the  sides  of  the 
cylinders  of  the  hydraulic  press,  to  the 
entrance  of  water  into  the  pores  of  the 
metal,  or  to  the  gases  contained  in  the 
water.  At  all  events,  it  is  certain  that  a 
power  of  forty  pounds  will  not  give  any 
sensible  compression  to  the  water. 

Third  Objection. 
The  expansion  and  condensation  of  the 
water  in  the  tubes,  produced  by  the 
variations  of  the  atmosphere,  being  ac- 
companied by  the  same  effects  on  the 
tubes  themselves,  will  not  permit  of  a 
perfect  level  being  preserved. 

Reply. 

The  tubes  will  be  buried  about  a  yard 
deep  in  the  earth ;— there,  they  cannot 
be  afPected  by  any  variations  of  tempe- 
rature ;  and  even  were  they  to  be  thereby 
affected,  the  cock,  F,  would  enable  the 
sunerfluous  water  to  flow  off,  while  the 
tubing,  E,  would  serve  to  supply  any 
quantity  of  water  deficient  in  the  tube. 

Before  beginning  to  work  the  tele- 
ffraph,  one  of  the  attendants  rings  the 
bell,  G,  which  ffives  warning  to  the 
attendant  at  the  o3ier  extremity,  and  the 
communication  is  not  commenced  until 
the  bell  has  been  rung  in  reply. 


Mr.  Nilecram  Darobi  was  induced,  by 
thb  idea,  to  oonetmet  on  the  banks  of  the 
river  Hudson  a  mill,  which,  putting  in 
motion  the  wheel  A,  (fig.  1,)  communi- 
cates a  rotary  motion  to  the  fly-wheel, 
B,  placed  at  a  distance  of  three  leagues 
(about  nine  miles)  from  the  river,  thereby 
working  a  saw  and  a  hydraulic  pump. 
The  principle  is  the  same  as  that  of  tne 
hydraulic  telegraph,  only  that  the  tubes 
should  offer  a  resistance  proportionate  to 
the  motive  force. 


AN   SXCELLBNT  DOMBSTIC   VlLTKR. 


Sir, — I  have  for  many  years  used  a 
filter  in  the  form  of  the  vessel,  A,  made 
of  grit  or  free  stone,  known  geologically 
as  being  of  the  new  red  sand-stone  for- 
mation. It  is  somewhat  in  shape  like  a 
common  flower-pot,  with  the  sides  and 
bottom  from  1^  to  2  inches  thick.  It 
may  be  placed  in  a  large  tub,  B,  having 
a  cover,  C,  merely  to  keep  it  free  ftrom 
dust,  or,  as  is  obvious,  it  would  suf- 
fice to  cover  only  the  filter,  A.  It  never 
stands  so  evenly  on  the  tub  bottom  but 
the  water  will  penetrate  from  below,  as 
well  as  throuffh  the  sides,  and  may  be 
ladled  out  of  A  with  a  bowl,  kept 
swimming  in  it. 

I  am  aware  that  stone  filters,  formed 
like  an  inverted  bee-hive,  are  very  com- 
mon for  ships*  use,  but  they  have  to  be 
suspended  in  a  frame,  and  the  water  to 
be  filtered  is  poured  into  A,  instead  of 
being  at  the  outside.  The  Society  of 
Arts  also  rewarded  an  arrangement 
of  a  similar  stone  filter  in  1811,  tne  in- 
vention of  Mr.  William  Moult ;  but  this 
is  likewise  of  the  bee-hive  shape,  and  ii 
recommended  to  have  a  syphon,  to  draw 
off  the  filtered  water  from  A  into  a  suit- 
able cistern,  all  which  md^es  it  compli- 
cated and  expensive. 

The  filter  I  use  may  be  made  by  an/ 
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J  and,  if  plentifalljsuppliedy 
iik  LondoD  would  afford  a  good  trade. 


stone-mason,  i 


They  have  the  advantage  of  being  easily 
cleaned  by  simply  scrubbing  them  inside 
and  out  with  a  piece  of  grit- stone  and 
Vatef,  if,  after  a  few  weeks'  use  with  bad 
Water,  the  water  does  not  percolate  freely. 
I  am,  Sir,  your  obedient  servant, 
_^_  H.  D 

I 

OBFINITION  OF  TBB  SPHBROIDAL  STATE 
or  BODIES  (SBB  MBCB.  MAO.  VOL.  XLIII. 
P.  12,  AND  VOL.  XLVII.  P,  374.)  BY  If. 
BOUTIONT. 

[Tranglated  from  the  Moniteur  IndtuMel, 
Marofa  16,  1848.] 

M.  Boutigny  sUtes  that  he  has  re- 
marked, among  the  various  properties 
possessed  by  bodies  in  a  spheroidal  state, 
live  which  appear  to  him  oharaeteriatic 
and  fundamental.    They  are, — 

1.  The  rounded,  or  spheroidat  form, 
which  a  body  assumes  on  a  surface 
heated  to  a  certain  degree  of  temperature. 

2.  The  fact  of  the  permanent  distance 
existing  between  the  spheroidal  and  ihe 
spheroidalizing  body. 

8.  The  property  of  reflecting  radiated 
neat 

4.  The  suspension  of  chemical  action. 

And,  5.  The  flxity  of  the  temperature 
of  bodies  in  the  spheroidal  state. 

Upon  these  five  properties  M.  Bou- 
tigny proposes  to  nase  the  following 
definition : 

A  body  projected  upon  a  heated  sur- 
hee  is  in  the  spheroidal  state  when  it 
assumes  a  rounded  form,  aad  maintains 
itself  upon  that  surface,  apart  from  any 
phvsical  or  chemical  activity;  it  then 
reflecta  radiated  heat,  and  its  molecules 
are,  in  respect  to  heat,  in  a  state  of  stable 
equilibrium,  that  is  to  say,  at  an  inva- 
riable temperature,  or  at  a  temperature 
which  varies  only  within  very  narrow 
limits. 


EtECTKO-UAGNBTIC  XNOINBS.^-THEOBr 
AKD  PBACTICB. 

Sir, — In  number  1284  of  your  excel- 
lent Marine  "Tartaglia"  has  wrought 
himself  into  a  tempest  of  fury  on  a  sub- 
)eat  which,  to  use  a  hackneyed  phrase, 
(and  which  "Tartaglia*'  may  conde- 
scend to  forgive,  as  coming  from  one  of 
"the  unlearned,")  is  as  old  as  the  hills— 
Uiat  is«  the  ingratitude  of  mankind. 
*'  Tartaglia"  lamenta  that  *'  thus  it  ever 


is: — men  who  exert  themselves  to  in- 
struct the  uninstructed,  and  to  diffuae 
a  knowledge  of  the  accurate  sciences 
amongst  the  practical  {query^  impracti- 
cable?) classes,  are  sneered  stand  ridiculed 
in  the  language  of  the  workshop,**  &o. 

Perhaps,  after  all,  this  is  one  of  the 
laws  which  attaches  itself  to  humanity, 
paru'cularly  *'  the  uninstructed  "  portion 
of  the  species,  who  are  doomed  to  fre- 
quent "  workshops.*'  It  need  not,  there 
lore,  be  wondered  at,  that  such  men  as 
**Tartaglia,"  who  dwell  in  the  upper 
regions  of  pure  abstraction  —  wnose 
minds  have  been  sublimated  in  the  cra- 
cible  of  science — should  know  so  little  of 
the  workshop  portion  of  the  species  as 
to  attempt  the  "  abrogation  of  the  posi- 
tive laws  of  nature**  with  respect  to  this 
substratum  of  prostrate  humanity. 

Some  of  "Tartaglia's"  illustratiouB 
do  not  soar  very  much  above  workshop 
phraseology  :  instance  the  case  *'  of  suIh 
stitutinff  the  tongs,  when  the  poker  had 
leave  of  absence,  for  stirring  his  study 
fire."  This  elegant  extract  is  in  refer- 
ence to  what  is  considered  by  "  Tartag- 
lia"  as  one  of  Mr.  MacGreffor's  "  direct 
and  tangible**  objecUons;  Uiatis,  *'that 
the  usual  mode  of  imparting  any  consi- 
derable magnetic  power  to  soft  iron, 
requires  the  bar  to  be  surrounded  by  a 
coil  of  wire,  which  will  take  up  a  consi- 
derable space,  and  separate  the  magneta 
in  the  wheel  to  some  distance  from  each 
other." 

Adverting  again  to  the  poker  and 
tongs  illustration.  Suppose  one  masnet 
to  be  as  straight  and  as  stiff  as  a  poker^ 
and  suppose  the  two  adjoininaf  magneta 
on  each  side  of  this  said  poker  to  as- 
sume the  shape  of  a  bandy-legged  pair 
of  toDgB,  all  uniting  compactly  at  the 
centre,  then  at  the  ciroumrerence  of  the 
wheel  there  will  be  ample  space  for 
several  large  coils  of  wire  without  coming 
into  contact  with  each  other. 

Perhaps,  Mr.  Editor,  you  will  excuse 
a  short  digression,  simply  to  state  Uie 
mode  by  which  **  uninstructed  *'  me- 
chanics gauge  the  intellectual  calibre  of 
those  scientific  gentlemen  to  whom  they 
sometimes  submit  their  inventions. 
Should  the  e^avan  begin  to  quarrel  with 
details,  with  the  mere  modus  operandi 
of  the  project,  he  is  immediately  set 
down  as  a  noodle,  whose  mind  has  been 
minimised  by  some  fatal  process,  and  ne 
further  questions  are  asked. 
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**Tartaglia"  is  quite  mistalcen  when 
he  asBerts  that  practical  men  '*  en- 
tertain a  supreme  contempt  for  theory.*' 
The  J  do  not  hold  theorV  in  contempt; 
neit)ier  do  they  like  to  be  held  in  con- 
tempt themselves,  nor  to  have  the  birch 
brandished  So  fiercely  over  their  heads  as 
''  Tartaglia**  seems  inclined  to  brandish 
that  never-to-be-forgotten  weapon.  But 
it  will  be  necessary  to  draw  to  a  close, 
lest  so  great  a  luminary  as  **  Tartaglia," 
"  in  an  evil  hour,"  retire  from  the  hope- 
less and  unavailing  task  of  endeavounng 
'*  to  furnish  to  the  practical  engineer  ana 
the  artisan  some  ideas  on  ihe  first  prin-' 
ciples  of  the  science  of  mechanical  opera- 
tions ;**  and  lest  these  benighted  classes 
should  be  deprived  of  the  forthcoming 
lucubrations,  which  are  *'  to  show  what 
theory  is,  and  what  futiciions  theory 
performs  in  the  mechanical  arts.'* 

Will  **Tartaglia"  be  kind  enough  to 
point  out  (in  his  promised  papers  upon 
what  theory  is)  how  many  of  the  im- 
provements in  mechanical  science,  which 
nave  been  effected  during  the  last  half 
century,  have  been  effected  by  purely 
scientific  men,  and  how  many  by  prac- 
tical men  f  We  shall  then  be  enabled  to 
put  the  saddle  on  the  right  horse. 

A  few  words  with  Mr.  MacGregor. 
He  accuses  me  of  misquoting.  The  pas- 
sage shall  therefore  be  restored  agreeably 
to  this  gentleman's  wishes :  '*  It  will  be 
seen  that  the  magnetic  attraction,  when 
most  powerful,  will  be  acting  in  the  worst 
possible  direction  for  the  production  of 
rotary  motion."  I  have  always  con- 
sidered that  the  worst  possible  direction 
of  any  power  for  the  production  of 
motion,  was  diametrically  opposite  to  the 
best  possible  direction,  and  I  think  that 
Mr.  MacGregor  will  have  some  difficulty 
to  establish  tnat  fact  in  the  present  in- 
stance ;  at  all  events,  to  the  full  extent 
which  his  words  imply. 

I  am,  Sir,  yours,  &o., 

Faibplat* 


THK  AmTIFICIAL  PBODUCTIOK  OF  PRBCIOUS 
STONBS.      BT  M.  BBBLMAK. 
[From  the  Comptet  RtndiUt  Auguft,  1847.] 
The  process  adopted  by  the  author  is, 
in  redity,  a  crystallization  of  the  com- 
pound from  a  fused  solution  of  their 
constituents  in  boracic  acid,  the  acid 
beinff  evaporated  by  heat 

Alumina  and  magnesia,  in  proportion 


to  form  spinel,  were  mixed  with  fused 
boracic  acid  and  one  per  cent,  bichromate 
of  potash.  Exposea  on  platina  foil  to 
the  highest  temperature  of  the  porcelain 
furnace  of  Sbvres,  a  product  was  ob« 
tained,  the  surface  ancf  interior  cavities 
of  which  were  covered  with  crystalline 
facets,  having  the  form  of  the  regular 
octahedron,  rose- red,  transparent,  and 
readily-scratching  quartz.  They  were 
completely  infusible  by  the  blow-pipe, 
and  there  can  be  no  doubt  of  their  iden- 
tity with  spinel. 

A  substitution  of  protoxyde  of  man- 
ganese produced  large  laminae,  having 
the  form  of  equilateral  triangles  or  regular 
hexagons.  These  were  apparently  manga- 
nesian  spinel,  which  has  never  yet  been 
found  in  the  mineral  kingdom.  Oxide 
of  cobalt  substituted  for  magnesia,  gave 
blue-black,  regular,  octahedrons. 

Alumina  and  glucina,  in  proportions 
to  form  chrysoberyl,  gave  a  mass  with  a 
crystalline  surface  of  great  splendour, 
and  scratching  quartz,  and  even  topaz. 
The  hardness  was,  tiierefore,  that  of 
natural  chrysobervl. 

Silicates,  infusible  in  furnaces,  can  be 
formed  by  the  same  process.  The  con* 
stituents  of  emerald  gave  a  substance 
which  readily  scratched  quartz,  and  had 
the  form  of  the  regular  hexagon. 


NBW   BXCITING    FLUID    FOB   GEOTB's 
BATTBBT.      BT-lS.  DBWT. 

The  sulphate  of  soda  continues  to  be 
used  with  success  in  the  batteries  of  the 
magnetic  telegraph  (United  States).  The 
dilute  sulphuric  acid  must  be  kept  satu- 
rated with  the  sulphate  of  soda  to  ensure 
entire  success.  The  mercury  does  not 
in  this  condition  appear  to  l»e  attacked 
on  the  amalgamated  zinc.  The  high 
solvent  power  of  this  soludon  may,  as 
suggested,  be  one  advantage.  The  chief 
result,  however,  is  in  preventing  the 
nitric  acid  from  uniting  with  the  mer- 
cury. As  nitrate  of  socui  is  found  in  the 
solution,  it  must  be  that  the  sulphate  of 
soda  is  decomposed,  and  nitrate  of  soda 
formed  by  the  action  of  the  voltaic  power, 
when  this  will  not  take  place  in  ordinary 
cases,  or  without  this  electrolysis.  The 
sulphuric  acid  of  the  Glauber's  salt  is 
set  at  liberty  to  act  on  the  zinc,  and  thos 
a  permanent  action  maintained,  provided 
the  waste  of  the  nitric  acid  in  the  porous 
cup  be  occasionally  and  duly  aappued  by 
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iie#  portions  of  the  acid.  I  have  seen 
only  a  teaspoonful  or  two  of  the  acid  used 
at  a  time  to  supply  this  waste.  The 
action  of  the  battery  appears  more  uni- 
form by  the  use  of  the  Glauber's  salt. 


No  successful  attempt  to  prevent  the 
destruction  of  the  mereurv  m  this  bat- 
tery had  been  made  until  this  use  of  the 
Glauber's  salt,  or  of  alkaline  sulphates. 
— SilUmavL9  Journal. 


THB    '*  SCOTIA' 

On  Tbundsy  a  new  st^pm  vessel,  named  the 
Scotia,  tmUt  for  the  Chester  and  Holyhead  Railway 
Company,  and  Intended  to  run  between  Holyhead 
and  kingstowD,  made  her  first  trial  trip  down  the 
river,  bhe  is  of  720  tons  burden^  and  of  400  horse- 
power (nominal).  The  engines  have  been  bnilt  by 
Messrs.  Mandslsys  and  Field,  and  are  on  their  well- 
known  double-eylinder  plan.  The  vessel  has  a  very 
light  and  buoyant  appearanoc  on  the  water;  nor  did 
her  performances  belie  the  expectations  excited  by 


'    STSAMSn. 

her  admirable  build.  She  performed  the  entire  dis- 
tance between  Blackwall  and  Gravesend,  against  a 
strong  tide  and  wind,  within  the  hour,  and  went 
over  the  other  measured  distances  much  at  the  same 
rate.  It  is  estimated  that,  when  ftiUy  equipped  for 
sea.  with  water-tanks  filled,  and  all  stores  and 
fittings  on  board,  she  will  average  not  less  than  18 
miles  per  hour,  and  may,  under  &Yourable  circum- 
stances, reach  even  to  20. 


THK   KLaCTaiC   TaLKOB.APH 

[We  quote  from  Professor  Silliman's  Jour- 
nal for  January  the  following  particulars  of 
the  present  state  of  the  electric  telegraph  in 
the  United  States.  We  do  so  less  on  account 
of  any  novelty  in  these  partlcalars,  than  in 
order  to  place  on  record,  the  exact  extent  to 
which  this  system  of  oommnnication  has,  at 
this  date,  been  carried  by  onr  transatlantic 
friends.  It  will  be  observed,  that  the  greatest 
number  of  letters  or  signs  which  have  been 
yet  conveyed  in  the  United  States,  is  stated 
to  have  been  25,000  in  an  hour  and  a  half, 
being  at  the  rate  of  277  and  a  fraction  per 
minute.  Now,  Mr.  Bain  has  actually  ac- 
complished in  this  country  1,000  per  minute, 
and  Is  now  on  his  way  to  America,  to  show 
Brother  Jonathan  how  this,  and  more,  is  to 
be  done. -En.  M.  M.] 

Each  line  has  its  termini,  generally  giving 
name  to  the  company  that  owns  and  govemi 
it.  Intermediate  are  **  stations,"  varying 
in  number  and  importance  with  the  length 
of  the  line.  It  matters  not  how  many  of 
these  stations  are  interposed,  provided  the 
arrangements  for  the  introduction  of  the 
wire  at  each  secure  its  insulation.  No  per- 
ceptible difference  in  the  current  would 
result  were  50  or  100  of  these  interposed  on 
a  well-insulated  line.  On  one  of  the  lines 
16  are  included  in  the  circuit,  each  of  which 
can  unite  to  each  or  all  the  others  each 
reeelTer  preserving  a  closed  circuit  while  the 
transmitting  operator  manipulates  with  his 
key.    Of  course,  but  one  writes  at  a  time. 

The  business  of  the  offices  is  conducted 
by  operators,  copyiits,  book-keepers,  bat- 
tery-keepers, messengers,  and  inspectors  or 
repairers.  Messages  to  be  transmitted  are 
received,  pre-paid,  the  price  estimated  by  a 
tariff,  whose  eloneRtsare  th^  distanee  trans- 
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mitted  and  the  number  of  words ;  the  aver- 
age rate  being  25  cents  for  10  words  100 
miles.  These  messages  vary  in  value  from 
10  cents  to  100  dollars.  Messsges  thus 
received  are  filed  according  to  destination, 
and  sent  in  order  of  reception  as  nearly  as 
the  business  of  the  line  admits.  As  a  ge- 
neral rule,  the  stations  are  written  to  in 
rotation,  commencing  with  the  most  distant ;. 
the  time  used  in  performing  the  circuit 
varying,  of  course,  with  the  amount  of 
business  and  the  condition  of  the  wires. 

In  the  economy  of  our  lines  the  number 
of  intermediate  offices  is  of  advantage,  if 
their  management  is  competent,  as  tiiey 
focUitate  the  disoovery  and  repair  of  diffi- 
culties and  breaks — a  consideration  rendered 
Important  hitherto  by  the  weakness  of  onr 
structures.  Each  office  has  its  peculiar  call 
or  signal,  to  which,  when  the  line  is  in  order, 
an  immediate  response  is  expected.  Thus 
n  expresses  New  York.  The  sound  is  so 
familiar,  as  instantiy  to  arrest  the  operator's 
attention,  though  he  should  be  at  a  distance 
from  the  instrument.  Thus  the  American 
telegraph  is  phonetic— it  appeals  to  two 
senses.  Long  messages  have  been  faithfully 
recorded  from  attentife  listening  to  the 
peculiar  sound  of  the  instrument.  There 
are  systems  of  abbreviations,  too,  many 
ordinary  words  and  sentences  being  expressed 
by  a  single  letter  or  numeral.  By  the  aid  of 
these  and  a  quick  ear,  conversation  may  be 
carried  on  between  operators  with  wonderful 
celerity. 

To  t)ie  skUful  operator,  tiie  Uttle  brass 
instrument  becomes  an  articulate  creatore ; 
it  not  only  conveys  his  written  thoughts, 
but  expresses  his  passing  emotions.  He 
detects  the  individual  with  whom  he  con- 
verses, and  can  recognise  the  effect  of  his 
own  conversation  as  producing  pleasure, 
vexation,  or  indifference.  In  business  cor- 
respondence, too,  abbreviations  render  the 
tn^Bsmisslon  so  rapid  that  an  ordinary  pc»^ 
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man  fSuli  to  keep  pace  with  it.     On  one  that  the  flaid  in  itsptMageenoonntering  the 

oocadoD,  with  no  illowanoe  for  repetition  or  small  wire  of  the  receding  magnet  ai  an  ob- 

delafi,  twentjr-fiTe  tbontand  letters  were  itaele,  wiU  dart  off  to  the  nearest  and  latgest 

tftnamftted  in  an  hour  and  a  half,  by  the  condactor,  or  melt  the  smaller  wire.    Or, 

aM  of  two  instmrnents  and  wire,  abont  three  if  less  of  the  fluid  be  present,  its  magnetie 

average  oolnmns.    That  the  actual  hvsiness  offsets  will  be  disclosed  in  the  instmmOBta, 

capabilities  of  the  wires  maj  be  better  nn-  producing  on  them  a  spasmodic  effect, 

derstood,  the  brief  statistics  of  a  single  day's  To  remedy  or  preyent  each  effects,  two 

business  at  one  office  may  not  be  unin-  instruments,  simple  enough  in  idea  and  eon- 

t»ealteg.  itrttction,  hate  been  derised.    The  one  oon- 

Two  wires  were  at  work,  one  through  200,  sists  of  a  metallic  globe,  surrounded  with  a 

the  other  through  600  mUea.   Four  hundred  ring  of  metal,  presenting  to  the  glob«  a 

and   flfty  priTtte   messages  were  sent  or  number  of  sharp  points.    The  ring  is  ad«- 

tveelTed,  comprising  every  variety  of  busl-  justable,  so  as  to  bring  the  points  in  the 

BOSS  and  information.    The  average  length  closest  possible  proximity  to  the  globe  and 

of  these  messages  was  twenty-five  chargeable  yet  prevent  contact.     It  scarcely  need  be 

words,  in  addition  to  address,  &c.    Besides  added  that  the  globe  is  thrown  into  the  main 

these,  three  entire  hours  were  occupied  in  circuit  (the  current  entering  bv  a  large,  and 

transmitting  market  and  other  intelligenoe,  paaaing  out  by  a  very  fine  wire)  t  the  ring  is 

tor  publication,  abbreviated  as  above.    The  connected  with  the  ground. 

Une  was  pretty  aetively  employed  for  sixteen  The  other  arrangement  cannot  be  well  ua- 

hours,  and,  bei«g  in  good  order,  sixty  or  derstood  without  the  aid  of  a  drawing.  The 

Mora  saessages  wera  transmitted  in  rotation,  main  wire,  before  coming  to  the  instruments, 

without  a  word  of  repetition.    A  nnmerical  oonneets  the  helices  of  the  fsoeiving  magMt 

statement  of  the  operations  of  the  telegraph  with  the  upright  lever.    The  right  stsadahl 

oan  give,  however,  but  a  faint  idea  either  of  connecting  with  the  ground,  when  the  atsso- 

their  importance  or  value.     It  should  be  spheric  current  charges    the    magnet   the 

ODBsidered  that  the  invention  is  used  only  in  armature  is  attracted,  the  lever  brought  In 

oasesofurgencyandimportanoe— its  receipts  contact,  and  the  current  passes  off  to  the 

•re  not  like  those  of  other  business,  a  trifling  earth.     In  this  way  both  dynamieal  and 

per  centage  on  previous  outlay.  atmospherical  currents  are  **  tamed  out  of 

For  some  time  it  was  supposed  impossible  doors." 

to  work  two  independent  wires  {  espertence  Summofy  qf  Progre§s, 

has  proved  that  the  inability  ky  solely  in  Miles. 

the  imperfeetkin  of  stmotnres.    Two  cop-      Lines  complete ••  aho«l  S,/60 

fw  wires  have  worked  independently  and  Duplicate  wires  complete  ..  ••       »,    1|000 

weU  through  300  miles.    Theironwireis      Lines  in  progress   „    3,000 

ttxpeoted  to  work  equaUy  well  through  twice       Lines  contemplated „    2,300 

the  distance.     [Two  iron  wires  have  worked  Duplicate  wires  in  progress  . .       „    2,500 

independently  and  separately  at  the  same  >    ■■ 

time,  through  500  miles.    Thesuperiority  Total l^fiQQ 

of  inm  to  oopper  has  been  folly  proved.] 

No  mutual  influence  is  exerted  by  the  two 

euRents.    Some  careful  experimenU,  made  strkngth  of  uatbriam. 

with  a  view  to  ascertain  whether  a  aeeottdary  [From  a  paper  read  before  the  Royal 

flurrent  might  not  be  induced  in  one  wire  Scottish  Society  of  Arts,  by  6eoi|e  Bu- 

from  the   primary  current  in  the  other,  chanan,  Esq.,  F.R.S.E.,  the  presMeat,  as 

proved  eondusively   that   no    appreeiaUe  nportitA  in  the  SeoUiik  BmIw^^  QMeiUJ] 

effiota  eould  be  trwied  on  either  from  any  Mr.  Buchanan  began  by  statinf  that  he 

•rrangement  of  tiie  other  with  relation  to  did  not  profess  to  communicate  anythii^ 

battery  or  groundi  new  or  original,  but  would  be  happy  if  be 

Rafai,  snow,  &e.,  act  as  disturbing  in-  oould  only  draw  from  the  stores  of  inforasa* 

flneaoss  with  less  power  than  would  be  sup-  tion  which  had  of  late  yean  been  aocnau- 

posed,  but  in  proportion  to  the  excellenee  of  lating  on  this  subject,  under  the  hands  of 

insulatioB ;  shioe  at  timee,  during  severe  very  eminent,  scientific,  and  practssal  mea, 

storms,  lines  have  worked  weU  through  their  such  leading  faoU  and  maiima  as  saight 

sntin  extent,  and  at  othen  a  light  shower  prore  a  sure  guide  for  our  practaee;  and 

Mta  off  even  the  nearest  station.  such  truths,  when  they  beosme  known  sad 

Aside  from  the  enumerated  difficultiee,  esUblished  on  the  unerring  grounds  of  ex« 

Aero  is  one  which  will  probably  always  aot  periment    and  oslculation,  could  not,  hi 

tsaipoturily  and  to  some  extent.    During  thought,  be  too  widely  disseminated.    The 

thnnisr  aSsnns,  elevated  ssetallie  condnelon  various  strains  might  aU  bo  ivduoed  to  two 

;for  Ifce  lighfing a pssssge to tho  kinds,aooonlingastiiemslsrialiBQithsrdis- 
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tare*  From  these  two  all  others  arise,  and 
either  consist  or  are  compounded  of  them. 
Hie  tensile  strain  is  the  simplest  of  all,  de- 
pending neither  on  the  peculiar  form  of  the 
materials^  nor  e?en  on  the  length,  hut  only 
on  a  single  element,  namely,  the  section  of 
fracture.  This  peculiarity  of  the  tensile 
force  was  explained  and  illustrated.  In 
regard  to  east  iron,  the  result  of  the  exten- 
sive and  interesting  experiments  of  Messrs. 
Hodgkinson  and  Fairhaim  was  given,  and  it 
was  found  from  the  mean  of  16  different 
trials  of  English,  Welsh,  and  Scotch  iron, 
both  hot  and  cold  blast,  that  this  material 
will  sustain  about  7i  tons  per  square  inch 
before  breaking,  the  weakest  specimen  being 
6,  and  the  strongest  9}.  The  limit  of  frac- 
ture, however,  can  never  be  approached  with 
safety,  not  even  within  a  long  distance, 
seeing  that  this  material  is  liable  to  unseen 
imperfections,  and,  above  all,  to  snap  in  a 
moment  without  distending  itself  or  giving 
any  warning  of  danger.  Malleable  iron, 
again,  is  much  superior  in  tensile  strength, 
and,  by  its  remarkable  ductility,  inspires 
confidence  in  a  still  higher  degree ;  bears  no 
less,  at  an  average,  by  various  experiments 
of  Telford  and  Brown,  than  27  tons — the 
weakest  24,  and  the  strongest  29  tons ;  but, 
before  the  half  of  this  load  is  applied,  it 
begins  to  stretch,  and  continues  stretching 
up  to  the  limit  of  fracture.  It  is,  therefore, 
not  only  three  times  stronger  than  cast  iron, 
but  may  be  safely  loaded  with  five  times 
the  bredung  weight,  or  about  eight  or  nine 
tons. 

In  regard  to  the  strength  of  compression, 
this  depends  also,  as  long  as  the  length  is 
limited,  on  the  same  element — the  section 
of  fracture ;  but  when  a  long  rod  or  slender 
pillar  is  loaded  or  compressed,  it  is  liable  to 
bend,  not  for  want  of  strength,  but  for  want 
of  stability,  the  least  flexure  turning  it  off 
its  centre,  and  breaking  it  by  lateral  force, 
deranging  entirely  the  simple  law  applicable 
to  short  lengths.  In  regard  to  cast  iron,  by 
far  the  most  satisfactory  experiments  are 
those  by  Hodgkinson  and  Fairbaim.  The 
mean  result  gives  very  nearly  50  tons  on  the 
square  inch — the  weakest  36i  tons,  and  the 
strongest  60  tons.  It  is  thus  six  times 
stronger  in  compression  than  in  distension, 
and  hence  It  is  peculiarly  recommended  for 
sustaining  any  superincumbent  weight,  as 
In  the  case  of  pillars  and  of  bridges,  pro- 
vided the  construction  is  such  as  to  resolve 
the  strain  arising  from  the  load  into  a  longi- 
tudinal ^compression.  This  is  often  in  our 
power  by  proper  arrangements,  chiefly 
giving  a  sufficient  height  and  curvature  to 
&e  arch ;  but  in  cases  where,  for  the  want 
of  headroom,  the  arch  is  unduly  flattened 
or  resolved  into  a  straight  beam  or  girder, 


the  danger  is  that  we  bring  th«  tensile  force 
into  play,  and  then  the  use  of  cast  iron  is 
objectionable,  or  at  least  requires  extreme 
caution.  No  direct  experiments  have  been 
made  on  malleable  iron  of  short  lengths ; 
but  from  some  facts  brought  out  by  Mr. 
Hodgkinson,  its  strength  appears  much 
inferior  to  cast  iron,  chiefly  from  ductility, 
whereby  it  gives  way  much  sooner  under  a 
load.  It  will  bear  27  tons,  probably  much 
more,  without  fracture ;  but  with  12  tons 
it  yields  to  the  load,  contracts  longitudi- 
nally, and  swells  out  laterally ;  and  this  is 
another  very  important  fact  for  our  guidance 
in  the  use  of  those  different  materials. 

In  regard  to  stone,  experiments  have 
been  generally  made  on  specimens  rather 
too  minute.  Like  cast  iron,  the  crushing 
strength  is  superior  to  the  tenrile,  and  hence 
its  adaptation  for  buildings,  particularly 
bridges.  Craigleith  stone  will  bear  2^  tons 
on  the  inch,  or  upwards  of  400  tons  on  the 
square  foot;  Aberdeen  granite  600  tons. 
In  regard  to  bricks  he  had  occasion  to  make 
experiments  in  relation  to  the  great  chimney 
of  the  Edinburgh  gas-works.  It  became 
matter  of  consideration  whether  the  ordi* 
nary  brick  could  withstand  the  pressure  of 
so  lofty  a  column.  Trials  were  therefore 
made  with  a  powerful  hydrostatic  press, 
not  on  small  specimens,  but  on  the  actual 
brick.  The  ordinary  stock  brick  was  found 
to  bear  140  tons  on  the  square  foot,  and  the 
common  fire-brick  157  tons ;  but  the  brick 
of  which  the  chimney  is  constructed,  con- 
sisting of  a  mixture  of  fire  clay  and  iron- 
stone, bore,  a  single  brick  on  its  bed,  no  less 
than  140  tons,  equal  to  400  tons  on  the 
square  foot. 

The  effect  of  the  transverse  strain  was 
then  considered  and  Ulustrated  by  various 
experiments  and  models.  The  strain  Is  a 
compound  of  the  tensile  and  compressive 
strain,  the  one  part  of  a  beam  loaded  in  the 
middle  being  compressed  and  the  other  dis- 
tended, and  the  beam  itself  becoming  a  lever, 
and  acting  often  with  enormous  power 
against  its  own  strength.  Hence  it  became 
easy  to  calculate  the  strehgth,  this  being  in 
every  case  proportional  in  the  first  instance 
to  Uie  area  of  the  section  of  fracture,  and 
this  original  element  modified  by  the  length 
and  depth  of  the  beam,  diminishing  in  exact 
proportion  to  the  length,  and  increasing  in 
proportion  to  the  depth. 

The  transverse  strain  acting  with  such 
severe  advantage  against  our  materials^ 
various  methods  have  been  contrived  for 
eluding  its  effects,  and  for  these  none  is 
more  remarkable  than  the  principle  of  the 
arch,  the  effect  of  which  was  illustrated  by 
experiments,  and  particularly  the  neoessi^ 
in  flat  arches  of  having  secure  abutments  to 
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refist  the  horizontal  thrast,  and  this  was 
frequently  accomplished,  where  there  is 
sufficient  head-room,  by  uniting  the  extre- 
mities of  the  arch  by  strong  malleable  iron 
rods,  in  the  same  manner,  as  in  the  case  of 
the  roof,  the  feet  of  the  rafters  are  united 
and  prevented  from  spreading  by  the  tie 
beams  ;  and  this  is  the  principle,  the  securest 
of  all,  on  which  the  great  iron  bridge  at 
Newcastle,  now  in  progress,  is  constructed, 
the  object  of  which  is  to  cross  the  river  and 
valley  of  the  Tyne,  on  the  highest  level  of 
the  railways  on  each  side,  so  as  to  unite 
them  in  one  uninterrupted  line  from  London 
to  Berwick,  and  unite  the  termini  of  the 
different  railways,  now  separated  three  quar- 
ters of  a  mile  or  more,  into  one  grand  cen- 
tral station,  a  little  to  the  west  of  the  ancient 
castle.  The  distance  between  this  station 
and  the  present  terminas  of  the  York  and 
Newcastle  Railway  is  3,457  feet,  consisting 
chiefly  of  the  space  occupied  by  the  bed  of 
the  river  Tyne,  and  the  steep  bank  on  each 
side,  well  known  to  travellers  in  descending 
from  Gateshead-fell  on  the  south,  and  Dean- 
itreet  on  the  north,  both  to  be  now  snper- 
seded  by  the  smooth  and  level  surface  of 
the  railway,  and  by  a  turnpike  road  running 
on  the  same  bridge  directly  under  the  line 
of  rails.  The  steep  banks  on  each  side  are 
spanned  by  stone  arches  of  a  very  substan- 
tial character,  the  river  and  low  banks  by 
six  metallic  arches,  all  of  the  same  dimen- 
sions  and  structure,  resting  on  solid  piers 
and  lofty  columns  of  masonry.  In  the  bed 
of  the  river  the  piers  are  laid  on  very  solid 
foundations  of  piles  and  planking,  with  con- 
crete, many  of  the  piles  40  feet  in  length, 
and  driven  to  this  depth  through  hard  gravel 
and  sand  till  they  reach  a  bed  of  freestone 
rock.  Nasmyth's  celebrated  pile-driver  is 
in  full  operation  here,  and  with  wonderful 
effect,  and  has  come  most  opportunely  in 
aid  of  the  work ;  driving  night  and  day,  at 
the  rate  of  60  or  70  strokes  a  minute,  the 
pile  heads  being  often  set  on  fire  by  the 
rapidity  and  violence  of  the  blows  of  the 
ram.  Piers  laid  2  Ceet  below  low  water  mark, 
and  raised  about  100  feet  to  the  springing 
of  the  arches.  The  arches  consist  each  of 
four  main  ribs  of  cast  iron,  each  in  five 
segments  bolted  together,  and  forming  one 
entire  arch  125  feet  span,  and  rising  17  feet 
6  inches  in  the  centre,  and  the  level  of  the 
rails  on  the  upper  platform  108^  feet  above 
the  level  of  high  water-mark  of  the  Tyne. 
Depth  of  the  rib  3  feet  9  inches  at  the 
springing,  and  3  feet  6  inches  at  the  crown, 
with  flanges  ]2  inches  broad,  external  ribs 

2  inches  thickness  of  metal,  internal  ribs 

3  inches.  Total  sectional  area  at  the  crown 
644  square  inches,  which  would  bear  with 
safety  a  load  of  5,000  or  6,000  tons,  and 


would  form,with  proper  abutments,  a  strong 
arch  in  itsdf ;  but  for  the  fullest  security, 
and  to  prevent  the  possibility  of  incon- 
venience of  risk  from  deflection  or  vibration, 
or  otherwise,  each  rib  is  united  at  the  spring- 
ing by  strong  malleable  iron  bars  or  ties  7 
inches  broad  and  1  inch  deep,  of  the  best 
scrap  iron,  and  in  all  twenty-four  in  num- 
ber. The  railway  is  supported  above  the 
arch,  and  the  roadway  suspended  from  be- 
neath, by  hollow  cast-iron  pillars  10  feet 
apart,  and  each  14  inches  square,  through 
which  are  passed  strong  malleable  iron 
circular  bars,  binding  the  whole  into  one 
stiff  and  solid  mass.  The  sectional  area 
of  the  horizontal  bars  is  168  square  inches* 
which  would  sustain  upwards  of  4,000  tons 
without  breaking,  and  1,500  tons  with  per- 
fect safety,  hut  the  whole  weight  of  the 
bridge  will  not  exceed  700  tons,  learing  800 
tons  of  surplus  strength.  The  railway,  which 
is  at  the  summit  level,  runs  on  a  level  4  fbet 
above  the  crown  of  the  arched  rib,  and  Is 
supported  in  the  middle  by  hollow  cast  iron 
trough  girders  resting  on  the  top  of  the 
pillars  10  feet  apart,  and  united  by  longitu- 
dinal timbers  laid  with  strong  planking.  The 
roadway  runs  nearly  on  a  level  with  the 
malleable  iron  ties,  leaving  a  space  of  about 
20  feet  clear  head-room. 

In  the  whole  of  the  work  the  utmost  pains 
has  been  bestowed  on  materials  and  work- 
manship, and  in  making  everything  com- 
plete, the  surfaces,  which  abut  together, 
being  regularly  planed  or  turned,  as  in  ma- 
chinery ;  and,  from  all  the  arrangements, 
the  most  successful  results  may  \i  antici- 
pated from  this  bridge.  The  cost  of  the 
iron  work  and  roadway,  by  the  estimates, 
comes  to  112,000/.,  and  the  contracts  for 
the  bridge  and  viaducts  to  something  above 
300,000/. 


FIRST  REPORT  ON  THS  COALS  SUITED  TO 
THE  STEAM  NAVT.  BY  SIR  HENRY  DB 
LA  BECHE  AND  DR.  LYON  PLAYPAIR. 

[Presented  to  both  Hoases  of  Parliament  by- 
Command  of  Her  Mi^eaty.] 

The  utility  of  such  investigations  having 
been  fully  recognized,  both  as  regards  ques- 
tions of  the  greatest  importance  connected 
with  our  steam  navy  and  as  bearing  on 
various  branches  of  our  national  industry,  in 
which  the  right  use  of  our  fossil  fuel  is  so 
requisite,  it  is  unnecessary  to  dwell  on  the 
practical  application  of  the  inquiry. 

We  would,  however,  observe,  that  expe- 
riments necessary  to  ascertain  the  true 
practical  value  of  coal,  involve  a  very  large 
series  of  observations,  extended  over  a  con- 
siderable period,  and  directed  to  speeial 
objects  of  inqairy«    The  qualities  for  which 
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particnUr  kinds  of  Inel  are  pre-eminent 
being  so  varied,  it  is  impossible  to  deduce 
general  results  from  a  limited  series  of 
observations.  Even  in  the  one  economical 
application  of  coals,  their  evaporative  falue, 
or  their  power  of  forming  steam,  one  variety 
of  coal  which  maj  be  admirably  adapted 
from  its  quick  action  for  raising  steam  in  a 
short  period,  may  be  Car  exceeded  by  another 
variety,  inferior  in  this  respect,  but  capable 
of  converting  a  much  larger  quantity  of 
water  into  steam,  and  therefore  more  valu- 
able in  the  production  of  force.  A  coal 
uniting  these  two  qualities  in  a  high  degree 
might  still  be  useless  for  naval  purposes,  on 
account  of  its  mechanical  structure.  If  the 
cohesion  of  its  particles  be  small,  the  effect 
of  transport,  or  the  attrition  of  one  coal 
against  another  by  the  motion  of  a  vessel, 
might  80  far  pulverize  it  as  materially  to 
reduce  its  value.  Even  supposing  the  three 
qualities  united,  rapidity  and  duration  of 
action  with  considerable  resistance  to  break- 
age, there  are  many  other  properties  which 
should  receive  aitention  in  the  selection  of  a 
fuel,  without  the  combination  of  which  it 
might  be  valueless  for  our  steam  navy. 

There  is  an  important  difference  existing 
between  varieties  of  coals  in  the  bulk  or 
space  occupied  by  a  certain  weight.  For 
the  purposes  of  stowage-room  this  cannot 
be  ascertained  by  specific  gravity  alone,  be« 
cause  the  mechanical  formation  of  the  frag- 
ments of  coal  may  enable  one  of  less  density 
to  take  up  a  smaller  space  than  that  occupied 
by  another  of  a  higher  gravity.  This  is  far 
from  an  imaginary  difference,  being  some- 
times as  great  as  60  per  cent,  and  not 
nnfrequently  40  per  cent.  The  mere  theo- 
retical determination  of  the  density  of  coals 
would,  therefore,  give  results  useless  for 
practice.  Hie  space  occupied  between  two 
varieties  of  coal,  often  equally  good  as  regsrds 
their  evaporative  value,  differs  occasionally 
20  per  cent.,  that  is,  where  80  tons  of  one 
coal  could  be  stowed,  100  tons  of  another 
of  equal  evaporative  value  might  be  placed, 
by  selecting  it  with  attention  to  its  mecha- 
nical structure.  Theie  iacts  are  mentioned 
merely  to  show  that  a  hasty  generalization 
should  not  be  made,  and  to  account  for  our 
drawing  attention  to  these  various  points  as 
a  means  of  preventing  the  selection  of  a  fuel 
from  any  one  quality.  We  do  not,  in  the 
present  state  of  this  inquiry,  oonsider  it 
proper  to  offer  any  recommendation  of  our 
own  as  to  particular  kinds  of  fuel,  leaving 
the  experimental  fscts  to  decide  for  them- 
eelves. 

After  preliminary  experiments  had  proved 
that  no  practical  result  eould  be  attained  by 
mere  laboratory  research,  it  was  determined 
to  test  each  variety  of  ooal  oa  a  scale  of 


suffioient  magnitude  to  check  the  theoretical 
views  by  the  practical  resulti.  As  it  was 
impossible  for  either  of  us  to  devote  our 
whole  time  to  this  inquiry,  our  services 
being  required  by  other  official  duties,  we 
appointed  assistants  to  superintend  its  spe- 
cial parts,  under  our  general  direction.  On 
the  selection  of  assistants  we  have  reason  to 
congratulate  ourselves,  their  duties  having 
been  conducted  with  great  care  and  skill. 
To  Mr.  Wilson,  since  appointed  Principal - 
of  the  Royal  Agricultural  College  of  Ciren- 
cester, whose  practical  knowledge  well  fitted 
him  for  the  task,  the  superintendence  of  the 
economioal  part  of  the  experiments  was  first 
confided.  To  him  and  Mr.  Phillips  is  due 
the  erection  of  the  boilers,  and  the  experi- 
ments to  illustrate  the  practical  evaporative 
power  of  the  coals.  After  Mr.  Wilson  had 
for  some  time  proceeded  with  the  investiga- 
tion,  be  was  joined  by  Mr.  Kingsbury,  who 
volunteered  his  services  to  this  departmuit. 
The  latter  gentleman  was  formerly  a  distin- 
guished student  at  the  College  for  Civil 
Engineers,  Putney,  and,  from  his  engineer- 
ing skill,  has  rendered  an  especial  service  to 
this  Inquiry. 

On  the  translation  of  Mr.  Wilson  to  Ciren- 
cester, the  practical  superintendence  of  the 
investigation  was  intrusted  to  Mr.  J.  Arthur 
Phillips,  a  pupil  of  the  Ecole  des  Mines  of 
Paris.  The  information  obtained  had  pointed 
out  improvements  and  corrections  in  the 
processes  used,  to  which  Mr.  Phillips  ap- 
plied himself  with  much  skill  and  success. 

The  corrections  and  the  results  of  his 
experiments  will  be  found  in  his  appended 
Report.  The  excellent  scientific  education 
of  Mr.  Phillips,  and  his  practical  resources, 
rendered  his  services  of  great  value. 

The  analyses  of  coals  were  intrusted  to 
Mr.  Wrightson  (a  pupil  of  Licbig),  who  had 
fitted  himself  by  special  study  for  an  under- 
taking requiring  so  much  delicacy  of  mani- 
pulation. Mr.  Galloway,  an  assistant  at  the 
Museum  of  Practical  Geology,  gave  his 
occasional  services  in  analjziog  gases  and 
ashes  from  the  furnaces;  but  he  was  not 
wholly  retained  for  this  purpose. 

Mr.  How,  a  very  careful  experimentalist, 
and  assisunt  at  the  laboratory  of  the  Col- 
lege for  Civil  Engineers,  was  appointed 
analyst  after  the  retirement  of  Messrs. 
Wrightson  and  Galloway. 

It  is  proper  to  mention,  in  terms  of 
approbation,  the  serviees  of  the  intelligent 
working  engineer,  WiUiam  Hutchinson, 
whose  assiduity  soon  enabled  him  to  be  of 
more  important  service  than  was  to  have 
been  expected  from  his  position. 

The  results  obtained  by  the  assistanto, 
with  aoeounts  of  the  modes  pursued,  are 
appended,  in  order  that  th«  methods  nwybe 
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enmined,  and  tlutt  tpedtl  attentioii  may 
be  deroted  to  any  partlenlar  department  of 
tlie  inquiry. 

In  the  ftnt  aection  of  the  Appendix,  a 
ftiU  desoription  is  g^iTen  of  the  processes 
adopted  in  conducting  the  practical  part  of 
the  experiments,  as  idso  plans  and  aeetiont 
of  the  boiler,  Aimaoe,  and  apparatns  em* 
ployed. 

The  second  section  contains  details  of 
*the  obserrations  and  experiments  made  to 
ascertain  the  eraporatiTe  power  of  the  dif- 
ferent Tarieties  of  coals. 

The  third  section  describes  the  formnlse 
nsed  fbr  calcnlating  the  experiments,  and 
fbr  correcting  and  redndng  them  to  one 
standard. 

The  fovrth  section  cbntains  the  chemical 
experiments,  including  the  ultimate  and 
proximate  analyses  of  the.  coals,  and  the 
determination  of  their  calorific  ralnes. 

It  Is  unnecessary  to  repeat  here  the  mode 
In  which  the  experiments  were  Instttnted,  as 
these  are  detailed  in  the  first  section  of  the 
Appendix,  so  that  it  will  suffice  to  draw 
attention  to  the  points  observed  in  reducing 
and  calculating  the  results.  It  will  be 
obTious  that  there  are  several  circumstances 
which  must  reoeiTo  attention  before  the  true 
evaporatite  Talue  of  a  fuel  can  be  obtained. 
Thus,  the  water  in  the  tanks  has  a  varying 
tempentun  during  the  day,  dependent  on 
atmospheric  changes,  and  is  always  different 
from  that  in  the  boiler.  The  temperature 
of  water  fai  the  boiler  also  varies  with  the 
external  temperature,  and  the  eircumstences 
nnder  which  the  experimento  are  made. 
Hie  shape  of  a  Cornish  boiler  favoun  an 
inequality  in  the  temperature  of  the  water  in 
ite  various  parte ,  the  colder  and  denser 
water  sinking  to  the  bottom,  and  having  a 
tendency  to  remain  there,  so  that  the  tem* 
peratnre  of  water  at  the  surface  is  far  from 
being  the  mean  temperature  of  water  in  the 
boiler,  the  difference  between  the  surface 
and  bottom  water  being,  on  an  average,  70^ 
Other  drcumstances  naturally  affect  the  eva- 
porative powen  of  the  coal,  as,  for  example, 
the  fact  that  all  the  water  exposed  to  the 
action  of  the  fire  in  the  boiler  is  not  eon- 
verted  into  steam,  and  that  wood  Is  used  to 
Bght  the  fire.     Another  dreumstenoe  of 


considerable  importance,  is  (iie  expnidoil 
or  oontraction  of  the  boiler  from  an  increase 
or  diminution  of  the  temperature.  In  tiie 
early  stage  of  the  experimente,  those  con- 
ducted by  Messrs.  Wilson  and  Kingsbury,  it 
was  thought  unnecessary  to  make  a  correctioli 
for  this  variation  in  conditions;  but,  on 
ascertaining  experimentally  that  the  differ- 
ence was  as  much  as  69*625  lbs.  of  water  in 
the  contento  of  the  boiler,  between  the  tem- 
peratore  150°  and  212°,  it  became  desirable 
to  make  an  allowance  for  it,  even  when  the 
difference  between  the  initial  and  final  tem- 
perature was  not  greater  than  l(f .  Other 
circumstances,  of  tess  importance,  but  infln- 
endng  the  resulta,  have  been  neglected, 
because  the  application  of  such  correctlona 
would  have  only  complicated  the  results, 
and  would  have  had  little  practical  value 
when  the  erron  of  observation  in  snch  ap- 
proximative experimenta  remain  so  large. 
Among  these  may  be  mentioned  the  quanttty 
of  gases  evolved  during  combustion,  the  de- 
vation  in  temperature  of  the  air  entering  the 
fire-place,  the  barometrical  and  hygrometric 
conditions  of  the  atmosphere,  the  radiation 
from  the  boiler  (very  small  in  amount, 
owing  to  ite  brick  covering),  the  hygrome* 
trie  state  of  the  fhel,  or  the  heat  necessary 
for  obtaining  mechanical  draught  In  the 
chimney.  In  most  of  these  cases  the  neoee • 
sary  observations  have  been  made,  to  enable 
the  corrections  to  be  applied,  should  it 
afterwards  appear  desirable. 

In  making  the  calculation  for  tiie  eva- 
porative value  of  a  fuel,  the  quantity  con- 
sumed was  divided  into  two  portions,  the 
fint  being  that  necessary  to  raise  the  whole 
mass  of  water,  exposed  to  the  fire,  from  the 
mean  temperature  to  212°,  the  second  por- 
tion bdng  that  required  to  evaporate  the 
water  taken  from  the  tanks  from  a  tempera- 
ture of  212°.  To  enable  this  to  be  done. 
the  mean  temperature  of  the  whole  mass  oi 
the  water  is  ascertained,  that  is,  the  tem- 
perature of  the  water  in  the  boiler  at  ite 
initial  temperatore  after  being  mixed  widi 
the  tank  water  at  ite  average  temperature. 
The  average  of  the  latter  was  the  mean  of 
several  observations  taken  during  the  day, 
and  is  designated  by  f. 


Le£  10  be  the  weight  of  water  drawn  from  the  tanks  at  temp«mt«e  f 
W  „  in  boiler  „  f  tUi 

being  obtained  tram  snrlaoe  Cemperatera  oerreeted  by  ezperlment 
t  temperature  after  mixture. 


Thenl--.^:^^- 

The  oorreetioB  fer  the  wood  was  saade 
from  data  proeured  experimentally  by 
Measn.  Wilaon  and  Kingsbury,  but  It  ean 
only  be  employed  for  the  particular  wood 


used,  as  In  subsequent  experiments  the  i 
porative  valve  was  found  very  different  from 
another  quality  obtained.  The  eoefieisttte 
of  the  evaporative  power  of  the  wood  sea^ 
he  deduced  from  experiaseoifttlnwUdi  eesr^ 
tain  wdght  of  1^1^,^  raieed  from  e 


tllUnr  &tPO&T  OH  tHB  COALS  iniTXD  TO  THE  8TBAH  MATT* 


tot 


ImowA  temperature  to  the  boOing  point,  tnd 
then  a  certain  portion  of  it  eraporated.  The 
following  formule  bare  been  used  by  Mr. 
Kinnbory  for  the  calculation — 

N  ia  the  total  weight  of  wood  used  in 
ruaing  (W-f  w)  (the  weight  of  water  in  the 
boiler,  and  of  that  let  down  from  the  tanks 
daring  the  tzperiment)  from  the  mean  tem- 
peratnre  i  to  212'' ;  then  it  la  neceaaafty  to 
find  the  weight  N'  necestarj  to  evaporate 
w  tnm  211*. 

m 
ThoB  ^  «e,  the  evaporatiiig  power. 

Let  m  be  the  weight  of  wood  required  to 
raiae  W+i0  from  I  to  212°,  the  number 
IMO  being  aanMMd  aa  the  latent  heal  of 


N  te  ereporate  W-f-ttf  from  212^ 
N*  „  »       „ 

Thenea-f-N'-N. 

Now.    '  * 


Bntjj>-- 
/(N-N0-(212-0» 


-(212-0  N'Pli?) 

N/-N'|^^^(212-/)+/} 

=J'{(212-0(V+«)  +  '«'} 
to     (212-0  (W4-to)  4-  iw 

•*'  W  nJ 

or,  introdneing  the  value  ef  I  as  giren  kf 
the  firat  fonnnla, 

(/+212-0tg  +  (212--OW 

N/  ""*• 

If  9  be  the  quantity  ff  wood  med  In 
lightmg  the  fire,  eg  will  be  the  weight  of 
water  evaporated  firem  212*  by  the  wood*  and 
mnat  be  deducted  from  the  weight  of  water 
evaporated  in  caleulating  the  work  done  by 
tfaeooal. 

The  ooefictent  of  the  evaporating  ptwer 
of  the  coaJa,  or  the  number  of  pounda  of 
water  whidi  one  pound  of  ooal  will  eva- 
porate firom  212*,  may  be  calculated  as 
fbllowa  :— 

Let  P  be  the  total  quantity  of  o6al  oon- 
aumed,  then  the  work  done  by  P  will  be  to 
raiae  W  +  ie  of  water  firom  i  to  212*,  and  to 
evaporate  w—e  q  from  212*. 


nien- 


[Continued  ntxt  eol.] 

Let  m  be  the  weight  of  coal  required  to  raise  W  +  w  to  212*  from  7, 

p                   „                   „  evaporate  tv—ef  from  212* 

n                  „                   „  „       ^•«-lefrom212^ 

P 

NowP*i«in+^  ./w— •fX        212-s 
212 -f     m 

'      "*»  (W  +  te)  (212-0 +  (■>-*< f)^    ^!Zll 

w^^lS  P'                     "     P 


-E9  the  evaporating  power. 

/w-y \        212 -a 

•'•"*\w+W'  P-p 


But  4-" 

fi 


•-£ 


Introduobg  the  values  from  whieh  the  mean  temperature  t  was  obtained  (first  fiMrmuU), 
we  have  eventually 

(1+ 212-0  tp»  (212-0  W—ltf 
VI 

iBwhWi  Wk  the  weight  of  water  in  the  boiler; 

w  „  drftwn  from  the  tanks  dUTifig  the  eipertme&t  \ 

f  the  mean  temperatun  of  water  in  tuks ; 

f  the  eorreoted  initial  temperature  of  water  in  the  boQer.* 


*  AamaUMRMtioa  nniit  ba  alio  made  te  the 
aombtMtible  natter  In  the  residua  of  eomboitioB, 
•neb  M  the  loot  and  eaitonaceont  matter  in  the 


to  do  this  With  great  aecaraey,  a  series  of 
ebesrvatloM  aad  aaalyaee  wonM  have  been  T«<iuired, 
the  labour  and  expense  of  which  would  not  have 
been  warranted  by  theamount  of  corteotlon  neees- 
skfy.  It  waS(  thefefere,  considered  lulBclent  to 
fseisttd  aa  followa,-HUthouffh  the  result  is  hethlng 

n  than  a  very  rough  approximation  to  the  truth. 

t  such  an  approximation  It  will  be  admitted  that 
the  eraMMtivs  vslue  of  the  coal  depefidl  on  tM 
talbnif  fe  lamtMsiMute  the  iBcombustibU  malUr, 
and  that  this  ratio  confers  a  similar  evaporatire 


mont 
FoTsa 


Talue  on  the  quantity  of  aalrts,  elliders,  slid  toot 

FBduesdbyttMOsmtastlsn;  la  other  woids,  that 
the  eombustfble  matter  sf  the  Uttar  had  been 
usefhUy  applied  in  the  produetloa  of  iteam,  a  efanl- 
lar  effect  would  have  been  prodnoed  as  If  a  corre- 
sponding quantity  of  coal  Bad  been  bttmsd.  If, 
then,  Q  be  the  weight  of  cosl  contaluing  the  ssttie 
quantity  of  combustible  matter  m  the  retWaa  after 
its  combustion  In  the  ftamace, 

«+Il»-»Ow>»(tlS->l*^)W">l<tf_|,^ 

(P-Cl)' 
the  corrected  coefficient  of  evaporating  power. 
Let,  then,  Vx  —  weight  of  mhes  after  the  e^ps* 


FIRST  REPORT  ON  THE  COALS  SUITED  TO  THE  STEAM  NAVY. 


308 


In  the  preceding  formolse,  the  latent  heat 
of  steam  has  been  taken  at  1000^  the  nnm- 
ber  generally  nsed  in  this  country ;  but  after 
all  the  calculations  had  been  made  on  this 
subject  from  the  experiments  by  Messrs. 
Wilson  and  Kingsbury,  and  the  results  sent 
in  to  the  Admiralty,  Regnault's  excellent 


memoir  on  the  latent  heat  of  steam  was 
published.  It  became  necessary,  therefore, 
to  use  these  new  results  in  the  future  expe- 
riments, lliese,  so  far  as  they  apply  to  the 
present  inquiry,  are  reduced  In  the  following 
Table:  — 


Tablb  No.  I.-^8hounnff  the  Specific  and  Lfdent  Heat  qf  Water  and  Siaam. 

Number  of 

Number  of 

MeanSpe- 

Latent  Heat  of 

Air 

Unities  of 

Air 

Unities  of 

dficHeat 

Specific 
Heat  of 

Steam  saturated 

Thermo- 

Mercurial 

Heat  Abu- 

Thermo- 

Mercurial 

Fabren- 

heit. 

Heat  con- 

of  Water 

to  the  tempera- 

meter 

Centi- 

doned by 

meter 

tidned  in 

between 

Water 

ture  T. 

CenU- 

grade. 

one  kilo,  of 
water  In  de- 

Fahren- 
heit. 

one  pound 
of  water  at 

O^andT 
cent,  or  be- 

ttomT 
to 

grade. 

scending 

r>. 

tween  320 

T+rfT. 

Centi- 

Fahren- 

fromTto0«>. 

atT.Pahr. 

grade. 

heit. 

o 
0 

o 

0000 

o 
32 

o 

32000 

1*0000 

6065 

1091-7 

10 

••« 

10-002 

60 

M« 

50-003 

1*0002 

1-0005 

699-5 

1079*1 

20 

... 

20-010 

68 

... 

68-018 

1*0005 

10012 

592*6 

1066*7 

SO 

.•• 

30-026 

86 

>.• 

86-046 

10009 

i-0020        585-7 

1054*2 

40 

••• 

40-051 

104 

... 

104091 

1-0013 

1-0030    1    578*7 

1041-6 

50 

50-2 

50087 

122 

122-36 

122156 

1-0017 

1-0042    i    571-6 

1028*9 

60 

... 

60-137 

140 

140-246 

1-0023 

1-0056. 

564-7 

1016*4 

70 

.•• 

70-210 

158 

•M 

158-381 

1-0030 

1*0072 

557*6 

1003-7 

80 

M. 

80-282 

176 

... 

1/6-507 

1-0035 

10089 

5506 

991-1 

90 

90-881 

194 

^ 

194-685 

1-0042 

10109 

543-5 

978-3 

100 

1000 

100-500 

212 

212-0 

212-900 

10050 

1-0180 

536-5 

965-7 

110 

110-641 

230 

231-153 

10058 

1*0153 

529-4 

952*9 

120 

.,, 

120-806 

248 

... 

249-450 

10067 

1*0177 

522-8 

940-1 

ISO 

M. 

130-997 

266 

... 

287-794 

10076 

1-0204 

515-1 

927-2 

140 

,., 

141-215 

284 

... 

286-187 

1*0087 

1-0232 

5080 

914-4 

150 

1500 

151*462 

302 

302-0 

304-632 

1-0097 

10282 

500-7 

901-2 

160 

... 

161-741 

320 

323-133 

10109 

1-0294 

493-6 

888-5 

170 

... 

172-052 

358 

... 

^1-693 

10121 

1-0328 

486-2 

8751 

180 

... 

182-398 

356 

*•• 

360-316 

1-0133 

10364 

4790 

862-2 

190 

... 

192-779 

374 

... 

379-002 

1-0146 

10401 

471-6 

848*9 

200 

200*0 

208-200 

392 

392-0 

397760 

10160 

10440 

464-3 

835-7 

210 

..« 

213-660 

410 

.*• 

416-588 

1-0174 

10481 

466-8 

822-2 

220 

224-162 

428 

435-480 

1-0189 

1-0524 

449-4 

808*9 

230 

... 

234-708 

446 

... 

454-474 

10204 

1*0568 

441-9 

795*4 

It  also  became  desirable  to  introduce  new 
corrections,  Which  the  progress  of  the  in- 
quiry showed  to  be  needful.  Thus,  Mr. 
Phillips'  careful  experiments  determined 
the  slteration  in  the  capacity  of  the  boiler 
at  different  temperatures,  and  correction 
was  in  future  made  for  this  difference.  The 
alteration  in  the  capacity  of  the  measuring 
tanlcs  was  also  estimated,  whencTer  the 
temperature  differed  2®  from  that  at  which 
they  were  ganged.  Another  cause  of  error, 
for  which  allowance  should  be  made,  is  any 


riment.  wg  »  weight  of  cinders  after  experiment. 
wa-^        ..  aoot  „ 

The  weight  of  the  cinders  is  Uken  after  the 
clinkers  are  separated. 
Let  r  1  \  be  the  per  eentage  of  combustible  mat- 
rg  1.     ter  in  the  ashes,  cinders,  and  soot 
r»  )     respectlTely: 

Q  the  weight  of  coal  oontainiag  the  same  weight 
of  combostlble  matter; 

r  the  per  eentage  of  combustible  matter  as  found 
In  the  coal  by  analysis ; 

ThenrQ^fj  Wx  +  raWa+  r,  w, 

...  Q  ^ri  W,^  +  rg  Wa  4.  r,  <g. 


difference  which  may  exist  betwen  the  initial 
and  final  temperature  at 'the  beginning  and 
close  of  the  experiment.  This  difference 
being  known  by  observation,  the  correction 
maybe  applied  from  the  Table  of  Expansion 
of  the  water  in  the  boiler,  given  in  the  Ap- 
pendix. Introducing  these  new  corrections 
into  the  experiments  for  ascertaining  the 
coefficient  of  the  heating  power  of  the  wood, 
the  following  are  the  formulse  nsed  by  Mr. 
PhiUips  :— 

(W-Hp-tg')(/-K)-f  tp<^+  (tg^-sp)^_  y. 
P/ 

In  which  W  is  the  water  let  down  from 
the  tanks  during  the  experiment. 

i0aTlie  weight  of  wafeer  (as  fotmd  by  tiie 
Table  of  Expsinsion)  found  in  the  boilen  at 
commencement  of  experiment. 

tiK  »The  weight  of  water  in  boiler  at  doae 
of  experiment. 

/-Coefficient  of  the  latent  heat  of  steaas. 

/—Quantity  of  heat  neoaaMry  to  raise 
the  water  in  tanks  firom  its  mean  tempera* 
tire  to  that  at  whidi  it  is  eraporatad. 
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the  water  In  the  boiler  from  the  initial  to  (W+tg-wQ/fW^  +  tp/'-f  (tp'-lp)/^^_p 

the  final  temperature.  p  / 

^'—Qnantity  of  heat  necessary  to  raise  All    the    terms    retaining    their    original 

water  at  the  temperature  of  tanks  to  the  value  except  the  last,  in  which  f  is  replaced 

final  temperature  of  water  in  the  boiler.  by  f"  (or  the  heat  necessary  to  raise  the 

^Ir^«f^^^^/      %  harag  a  negatiTe  value,  while  f  becomes 

B  -The  co^flldent  of  the  heating  powers  po«itiTe.    If  now  9  is  the  weight  of  wood 

of  wood.  Qjied  in  lighting  the  fire,  the  formuln  for 

But  when  the  initial  is  lower  than  the  estimating  the  evaporatiTe  power  of  the  coal 

final  temperature,  the  formula  becomes—  wiU  be 

(W-Eg-HP-tO/+(W-np-igO  i-¥wf+C^-^ft)f'    p., 
F/ 
And 

P/ 

As  the  experiments  are  strictly  compara-  «    .    ,    ^    ,                 Hygro«copic  water. 

live,  and  under  like  conditions,  the  want  of  Graigoia  Coal 1-06  per  cent. 

the  other  corrections,  to  which  we  have  Anthracite 2*44        „ 

alluded  above,  wiU  not  be  felt  in  examining  Ofd  Castle 074 

the  resulU;   while  their  execution  would  Ward's  ReryVcm 1-27 

have  introduced  a  refinement  into  the  expe-  Myndd  Newydd 0*67        „ 

riments  which  never  could  be  obtained  in  Pcntrepoth 0-78        „ 

practice,  and  which,  in  fact,  would  be  use-  Pentrefelin 0-70       „ 

less  and  unirarrantable,  while,  as  previously  Had  we  introduced  correcUons  for  tliese 

remarked,  the  errors  of  observation  in  all  ,niall  quantities,  practice  would  have  beea 

such  approxmiattve  experiments  remain  so  mWied;  because  the  coals  wUl  rar<!ly  reach 

""TKJ-       ,        .      .             a  vessel  in  the  dry  state  that  they  did  in  the 

The  only  omitted  correction  which  in  ap.  pyc»ent  case,  when  they  were  packed  in 

pearanee  might  be  supposed  necessary  for  hogsheads  and  kept  under  cover, 

practical  purposes,  is  that  for  the  hygro-  it  ^as  found  unnecessary  to  correct  for 

scopic  condition  of  the  fuel.    Had  wood  g^y  inflammable  gases  flying  up  the  chim- 

been  employed,  this  must  have  been  done;  ^ey,  because  repeated  analyses  of  the  chim- 

but  the  hygroscopic  nature  of  coal  is  very  ney  gases  proved  them  not  to  contain  any 

mueh  less  than  that  of  wood.    The  latter  combustible  constituent ;  the  only  products 

contains  one -fifth  of  its  own  weight  of  ever  found  being  carbonic  acid,  sulphurous 

hygroscopic  water ;  and  the  heat  necessary  a^id,  oxygen,  and  nitrogen.    The   quantity 

for  the  evaporation  of  this  quantity  might  of  free  oxygen  in  the  chimney  varied  from 

be  shown  by  a  simple  calculation  to  be  one-quarter  to  half  of  the  oxygen,  which 

nearly  equal  to  22  per  cent,  of  the  total  combined  with  the  fuel ;  in  other  words, 

heat  obtained  by  the  combustion  of  the  nearly  twice  the  quantity  of   air    passes 

wood     The  hygroscopic  water  in  coal   is  through  the  fire  than  that  which  is  strictly 

however  very  small,  as  will  be  seen  by  the  necessary  by  theory, 
following  determinations  of  some  of   the 

Welsh  specimens  experimented  upon :  {To  be  anUinmed,) 
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Gsoige  EUlat.  of  Droitwich,  Woroestersbire,  salt 
manofiietaTer,  for  certain  improTemenU  in  manu- 
flwtarliiff  lalt,  and  In  apparatoa  for  mannfiuturlng 
salt.    BfaiehlS;  aix  months. 

WllUam  Edward  Newton,  of  Chanctry-lane, 
Middleeex,  for  an  improvement  or  Improvementa 
in  making  coupling  Joints  for  pipes,  noszles,  stop- 
cocks, mill  and  cylinder  heads,  and  other  apparatus. 
(Being  a  communication. )    March  32 ;  six  months. 

Henry  Bessemer,  of  St.  Pancras-ruad,  Middle- 
sex, for  ImproTements  in  the  manufsctuie  of  glass. 
March  22;  six  months. 

William  Henderson,  of  Parkhead,  Lanarkshire, 

Tanning  Ropn.^**  Piscatorius."  The  idea  is  not 
new.  Fishermen  have  often  been  Imown  to 
dip  their  nets  and  lines  intotanpits;  but  though 


Scotland,  chemist,  for  improTements  in  treating 
lead  and  other  ores.    March  22  ;  »lx  months. 

Joseph  Orsl,  of  Guildhall  Chambers,  gentleman, 
for  certain  ImproTements  in  the  manufacture  of 
artificial  stone  cemenU,  ornamental  tiles,  bricks, 
and  quarries.  (Being  a  communication.)  March 
22;  six  months. 

William  James  Dalley,  of  Larabeth,  Surrey, 
lithographer,  for  certain  improTements  in  ma- 
chinery for  propellbig.    March  22 ;  six  months. 

John  Lawes  Cole,  of  Lucas-street,  Middlesex, 
for  certain  Improvements  in  steam-engines.  March 
22;  six  months. 

some  increase  of  itrcngth  is  doubtless  acqnired 
by  this  process,  it  has  never  been  such,  we  be^ 
lieve,  08  to  make  it  worth  general  adoption. 
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Dftteof  No.  in 

RegUtra-th«R«- 
tloa.      gUter.   ProprUtoit'Namei.  Ad4rMiM.  Sut^eots  of  Ooiigu 

Mar.  18     18M      Wm.  BedingtOa,  Jun...  Binaiogham „ m Gs^-burnoi. 

M     1389     J.  and  D.  Nicoll Regent-ftrcet  and  CornluU  ^ Palet6t. 

„      1890     John  Nune  and  Robert 

warren CmvfoiA -  Btieet,      Bryaniton  - 

square » Carriage. 

81      1391      Blake  and  Parkin ^  Sheffield » Three-curved  apiiiig  for  nil* 

vay  carriages,  trucks,  and 
locomotive  engines,  and  I6r 
all  kinds  of  vehicles  om  eeni- 
mon  roads, 

„      1398     Messenger  and  Sons  ...  Broad-street,  BlrmlBgliam Bulbona  flower^laat. 

„      1393     TvIorandSona Warvick^ane,  Newgate-street..  Soda-water  machine. 

88      1394     Hugh  Strath  ............  Brovnlov  Mews,  I.ondon Wash-hand  stand  and  basin. 

„      1395      Cronin,  Wheeler,   and 

Co •. BarUettVbuildings,  Holbom  ...  Le  chevalier,  an  ornament  Cpi 

securing  pins  and  brooches 
effectually  in  the  dress. 

„      1396      Riehard  Moss Bartholomew-square,  Old-street  Foot-waimer   and    ialluenaa 

vapour  bath. 

„      1397     Tylor  and  Pace...».^...  Uueen-street,  Cheapside Roller  fbr  Venetian  blinds. 

„      1398     'William  Marples Spring-lane,  BheAeld Mortice  gauge. 


To  Engineers  and  Iron  Foiindeni« 

PBRLBACH'S  PATENT  PROCESS  of  uniting  Metals  and  Alloys,  described  in  the  MtehanM  Mmg0- 
ata«,  No.  1877,  will  be  found  very  useful  for  strengthening  Iron  Castings  by  inserting  bars  orpieeet 
of  Wrought  Iron  and  for  uniting  Cast  Iron  with  Copper,  Steel,  Gun  Metal,  Brass,  and  other  Alloys. 
For  Licenses  and  Particulars,  apply  to  Mr.  C.  A.  PreUer,  31,  Abchurch-Iane. 

To  Spinnere  of  fhe  Finest  and  Sl&ortest  WooL 

FOR  LICENSES  FOR  PRELLER'S  Patent  Wool  Combing  Machines,  apply  to  Messrs.  FaMarant 
and  Co.,  Bradford,  Yorkshiroi  or  te  Mr.  C.  A.  PreUer,  81,  Abehuioh-Uuie. 

To  Engineers  and  Boilei^BIakers. 

TAP- WELDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOTIVE  STEAM-BOILERS,  Tubes 
•^  for  Steam,  Gas,  and  other  purposes  ;~all  sorts  of  Gas  Fitangs.  The  Blrmlngliam  Patent  Iron 
Tube  Company,  48,  Cambridge-street,  Birmingham,  and  Smethwick,  Staffordshire,  manuftctute  Boiler 
and  Gas  Tubes,  under  an  exclusive  License  from  Mr.  Richard  Prosser,  the  Patentee. 

These  Tul>es  are  extensively  used  in  the  Boilers  of  Marine  and  Locomotive  Steam  Engines  in 
Englaad  and  on  the  Continent ;— are  Stronger,  Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in  the  weld. 

43,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works—Smethwick,  Staffordshire. 

LONDON   WAREHOUSE— No.  68,  UPPER  THAMES4STEKBT. 

Wliat  to  Eat,  Diink,  and  Avoid. 

SovRB  DzoxtTiov  i  What  a  boon  I  but  what  a  "  HOW  to  be  HAPPY  "  (the  prise  la  ba8  la.  aaek; 
rarity !  All  the  wealth  in  the  world  cannot  buy  it,  if  by  post,  I  s.  6d.  In  stamps.)  They  reeonuBMiid  ■• 
and  yet  how  simple  It  is  to  secure  it.  Dreamless  nostrum,  pill,  or  balm,  but  render  eveqr  posaeiRar 
nights  I— How  refreshing  is  a  good  night's  rest,  and  master  or  mistress  of  his  or  iMr  own  ease.  Thaa 
how  few  obtain  it  I  How  fearful  is  illness,  and  who  tell  home-truths,  and  detail  fscts  that  nay  astouad, 
have  we  to  blame  for  It  'but  ourselves  f  Physic  ^  but  which  are  worthy  of  recognition;  and  they  Aif- 
one  evil  to  cure  another;  but  caution  keeps  off  more  theimore  unmystify  the  laws  of  life,  health,  and 
Are  than  water  queaches.  Reader,  if  you  value  the  .  happiness;  that  how  to  live  happily  and  cootantp 
desiderata  of  good  health  in  the  day,  and  tranquil  ediy,  is  rendered  dear  and  open  lo  the  huableat 
repose  at  nighu  together  with  mental  serenity  at  intelligence.  To  bs  had  of  Sherwood,  23,  Pater- 
all  times,  or  should  lack  firmness  of  nerve  or  pur-  noster-row;  Carvalho,  147,  Fleet-street;  Mattn,  M, 
peso,  or  suffer  from  the  sorrows  of  an  alBicted  body,  Cornhill ;  Nelson,  457,  West  Strand,  and  all  book* 
seek  how  to  obtain  the  former,  and  remove  the  sellers ;  or  direct  Irom  the  Author,  10,  Argyll-plaee, 
latter,  in  DR.  CULVERWELL'S  little  Memoirs.  Regent  street,  who  can  be  personally  conferred 
e^ed  •'  HOW  TO  LIVE;  or,  WHAT  TO  EAT,  wUh  daUy  till  lour,  and  in  the  evening  tiil  nine. 
DBIKK,  and  AVOID;"  and  its   Companion-. 
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Gutta  Perdw  OompaBy,  PfttenteM, 

fFharf-rodd^  City'road^  London. 


October  1, 1847. 
rpHE  GUTTA  PERCHA  COMPANY,  in  request 
•A  ing  the  attention  of  the  Public  to  the  aecompa. 
aylog  Teitimonlals,  have  great  pleasure  in  stating 
that  the  steadily  increasing  demand  for  the  Pa« 
tmm  GuTTA  PxACHA  Dni¥iito  Bam  OS  Justifies 
the  utmost  eonfldenoe  that  they  are  ftilly  approved. 

Their  durability  and  strength,  permanent  con- 
tractllitr  and  uniformity  of  substance — their  insus- 
oeptibUity  of  iqjuxy  from  contact  with  Oils,  Grease, 
Acids,  Alkalies,  or  Water,  and  the  fsdllty  with 
which  the  single  Joint  required  can  be  made  in 
Bands  of  an  indefinite  length,  render  them  superior 
for  almost  all  working  purposes,  and  decidedly  eco- 
nomical. 

Galoshes,  Tubing  of  all  sixes,  Bougies,  Catheters, 
and  other  SURGICAL  INSTRUMENTS;  MOULD- 
INGS FOR  PICTURE-FRAMES  and  other  deco- 
latire  purposes ;  WHIPS  and  THONGS,  TENNIS, 
OOLF,  and  CRICKET  BALLS,  ai«  in  a  forward 
stale  of  maauftcture,  and  will  be  Tory  shortly  ready 
for  sale. 

All  orders  forwarded  to  the  Company's  Wohks, 
Whabf-eoad,  Citt-boad,  will  reeelye  Immediate 
attentioa. 

Hasliogden,  September  4, 1S47. 

Dear  Sir,— We  have  now  been  using  the  Outta 
Percha  Straps  for  the  last  eight  months,  and  have 
great  pleasure  in  saying  they  have  answered  our 
most  sanguine  expectations;  and  we  may  add,  that 
some  of  our  machines  which  required  a  12-inch  lea- 
ther strap,  and  which  almost  daily  required  to  be 
repaired,  we  have  been  turning  the  same  with  the 
Gutta  Percha  Straps  10  Inches  only  for  the  above- 
named  period,  and  now  find  them  as  good  as  the 
day  they  were  first  applied. 

We  remain,  yours  respectftiUy, 

W.  &  R.  TURNER. 

To  S.  Statham,  Esq.,  Gutta  Percha  Company. 
Atlas  Works,  Manchester,  Sept.  1,^847. 

Sir,— In  reply  to  your  inquiry  as  to  the  result  of 
our  experience  with  the  Gutta  Percha  Straps,  we 
have  great  pleasure  in  Btating  that  the  advantages 
they  possess  are  so  very  manifest  as  to  induce  us  to 
apply  them  in  almost  every  instance  where  new 
straps  are  required.^We  are,  Sir,  very  respectfully, 
SHARP,  BROTHERS. 

Samuel  Statham,  Esq.,  Gutta  Percha  Company. 
Bridgewater  Foundry,  Patrlcroft,  near 
Manchester,  Sept.  S,  1847. 

Sir,— In  reply  to  your  inquiry  respecting  how  we 
like  your  Gutta  Percha  Machine  Straps  or  Driving 
Belts,  although  we  have  not  had  quite  so  much 
experience  in  the  above-named  use  ol  Gutta  Percha 
as  we  hope  to  have,  so  far  as  we  have  employed  it 
it  has  given  us  general  satisiSsction.  The  beauti- 
fUly  straight  and  regular  manner  in  which  it  runs 
on  the  pulleys,  especially  on  our  cone  or  speed  pul- 
leys, is  a  strong  recommendation  in  its  &vour ;  and 
although  we  are  inclined  to  think  it  does  not  take 
so  fast  a  grip  on  the  pulley  as  leather,  yet  there  is 
ample  hold  for  all  general  piirposes.  We  shall  con- 
tinue to  use  it  and  to  'give  It  our  best  attention,  so 
as  to  learn  how  to  employ  to  best  advantage  the 
many  excellent  qualities  it  possesses  over  the  ordi- 
nary leather  belts. 

NASMYTH,  GASKELL,  &  CO. 

8.  SUtham,  Esq.,  Gutu  Percha  Works,  London. 
Manchester,  18th  June,  1847. 

Dear  Sir,— We  beg  to  inform  you  that  we  have 
now  had  the  patent  Gutta  Percha  Bands  or  Straps 
In  use  for  more  than  six  months.  For  tube  frames 
we  consider  them  very  much  superior  to  anything 
we  have  tried  before.  They  also  do  very  well  as 
opan  straps  for  mules,  throstles,  looms,  &c 
We  are,  Sir,  yours  rospectfhlly, 

THOS.  D0DG8H0N  ft  NEPHEWS, 

Ml,  Uaaxl  6MuHPr  Gutta  PccvhA  Company. 


Wellingtim  Mills,  Stockport,  4th  Septembu,  1M7. 

Gentlemen,— We  have  much  pleasure  in  bearing 
our  testlmonv  to  the  valuable  qualities  of  the  Gutta 
Percha  for  dnving  bands.  We  have  found  it  answer 
exceedingly  well  m  most  cases  where  we  have  tried 
U,  and  we  think  it  has  only  to  be  made  known  to 
ensure  in  very  general  use. 

We  are.  Gentlemen,  yours  obediently. 

HOLE,  LINGARD,  fr  CRUTTENDEN. 

To  the  Outta  Peroha  Company,  Cily'«ood,  f^mdeB. 
1N>ttingt<m  Hall,  near  Buxy,  T.anfaah1ti, 
September  8,  1M7. 

Dear  Sir,— Your  letter  of  the  Slst  August  Is  to 
lumd,  and  in  answer  respecting  the  use  of  your 
Gutta  Percha  Bands.  I  cannot  give  you  a  better 
proof  of  our  approval  of  them  in  preference  to  lea- 
ther straps,  than  having  given  an  order  fbr  another 
to  your  partner,  yesterday,  to  be  in  readiness  In  case 
of  accident.  They  are  decidedly  preferable  to  the 
old  straps ;  and  we  can  recommend  them  with  the 
greatest  confidence  to  any  person  for  Driving  Straps. 
For  HALL  ft  GORTON,  THOMAS  GORTON. 

S.  Statham,  Esq.,  Gutta  Percha  Company. 

Brewery,  16th  September,  1847. 

Gentlemen,— We  have  much  pleasure  In  repeat- 
ing our  testimony  to  the  very  great  improvement 
eflfected  by  the  use  of  Machinexy  Bands  made  of 
your  material  instead  of  leather :  the  stoppage  of 
parts  of  our  works,  through  the  Ikiling  of  the  lea- 
ther straps,  used  to  be  of  daily  oceuHvnee,  causing 
great  inconvenience  and  expense.  With  this  an- 
noyance we  are  now  never  troubled,  and  are  aseurod 
by  our  superintendent  that  the  advantage  of  usiag 
your  material  is  surprising,  as  regards  economy  and 
saving  of  trouble.  We  confidently  reeonunend  U 
to  machinists  and  ftetories  fior  general  adoption. 
TRUMAN,  HANBURY,  BUXTON,  &  CO. 

To  the  Gutu  Percha  Company. 

Patent  Gutta  Percha  Soles  for 
Boots  and  Shoes* 

The  capabilities  of  the  GUTTA  PERCHA  SOLES 
FOR  BOOTS  AND  SHOES  having  been  esten- 
siveiy  and  satisfsctorily  tested,  we  can  unheoitat- 
ingly  recommend  the  material  prepared  for  the  pur- 
pose, its  merit  havinir  been  acknowledged  by  all 
who  have  worn  it.  Indeed,  experience  has  proved 
that  Gutta  Percha  Soles  wear  twice  as  long  as  lea- 
ther, with  great  additional  personal  comfort,  and 
they  remain  perfectly  impervious  to  wet  until  quite 
worn  through. 

23,  Southampton-row,  1st  Sept.,  1847.  ^ 

Gentlemen,— I  write  to  thank  you  for  allowing 
me  to  use  the  new  PATENT  GUTTA  PERCHA 
SOLES.  I  felt  annoved  at  not  being  allowed  to  use 
them  from  the  time  I  had  first  woni  them,  namely, 
from  last  October,  but  am  not  sorry  now,  because  I 
can  speak  confidently  of  their  advantages  over  lea- 
ther soles.  I  made  the  first  pair  last  jOctober,  and 
wore  them  eight  months  before  I  wore  the  soles 
through.  1  had  them  heeled  six  times,  and  one 
pair  of  extra  fronts  I  put  to  the  same  soles.  /  onlp 
Kept  the  ontpair  im  wear  to  see  how  long  Ukeg  would 
last,  I  will  never  wear  another  leather  sole  so  long 
as  I  can  get  GUriA  PERCHA  SOLES,  and  I  walk 
from  12  to  20  miles  a  day. 

C.  WRIGHT,  Boot  and  Shoe-maker. 

To  the  Gutta  Percha  Company. 

9,  Gloucester  Row,  Uoxton,  £th  July,  1847.  " 

Sir,— I  beg  to  thank  you  for  the  booto  with 
OUTTA  PERCHA  SOLES  which  I  had  from  you 
on  the  first  of  the  year.  I  have  had  them  in  con- 
stant use  for  nearly  five  months,  the  greater  portion 
of  that  time  being  the  most  inclement  period  of  the 
vear;  and  from  my  occupation  as  a  gewnal  post 
Ut(«i-cvri«r,  yoa  iB»y  ho  win  that  they  have  had 
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more  than  a  common  fair  trial,  and  the  GutU  Per- 
cha  seems  now  as  firm  and  as  little  worn  as  on  the 
first  day.     W.  MUTTON,  GJ  P.  O.  Letter  Carrier. 
To  £.  Granville,  Esq.,  GutU  Percha  Works. 

28,  St.  John-street,  August  25th,  1847. 
Gentlemen,— It  gives  me  great  pleasure  to  ac- 
quaint you  that  the  Gutta  Percha  Soles  I  had  from 
your  Works  have  answered  the  purpose  admirably, 
as  I  can  fUlly  testify,  having  had  them  in  wear  six 
months,  during  the  winter.  In  Smithfield-market, 
and  have  not  been  subjected  to  the  annoyance  of 
wet  feet,  as  is  often  the  case  with  leather  soles,  and, 
in  my  opinion,  they  wear  three  times  as  long. 

H.  I.  TARLINO. 
To  the  Secretary  of  the  Gutta  Percha  Company - 
Dear  Sir, 

I  have  worn  the  Gutta  Percha  Soles  for 
nearly  a  year,  with  much  satlibctionand  comfort  : 
in  wet  and  cold  weather  they  keep  the  feet  perfectly 
dry  and  warm— are  pleasant  to  wear,  and  I  have 
found  tbem  more  durable  than  leather. 
I  am,  Dear  Sir,  yours  faithfully, 

W.  GORTON. 
To  the  Guttapercha  Company. 
N.B.— The  above  Soles,  which  ue  not  worn  out, 
may  be  seen  at  the  Gutta  Percha  Company's  works. 
No.  S,  Union  place,  New-road. 

TO  ARCHITECTS,  BUILDERS,  &c. 
Patent   Copper  Wire    Cord. 

R.  S.  NEW  ALL  &  Co.'s  PATENT  IMPROVED 
COPPER-WIRE  CORD  for  Window  Sash  Lines, 
Hot-houses,  Lightning  Conductors,  Hanging  Pic- 
tures, Clock  Cord,  and  various  other  purposes  for 
which  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  is  fast  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with 
the  above.  Specimens  of  the  Wire  Cord  may  be 
seen  at  the  OfHce  of  the  Patentees,  No.  163,  Fcn- 
church-street,  London :  W.T.  ALLEN,  Agent ;  and 
may  be  had  of  all  respectable  Ironmongers. 

Mr.  Tate's  New  Zaementary 
Work.  ^ 

Just  Published,  12mo.,  with  Three  Hundred  and 

Seventeen  Woodcuts,  price  3s.  6d.  doth, 
PRINCIPLES   of  GEOMETRY,    Mensuration, 
•*•    Trigonometry,  Land-Surveying,  and  Levelling : 
containing  familiar  Demonstrations  and  Illustra- 
tion.s  of  the  most  important  Propositions  in  Euclid's 
Elements ;  Proofs  of  all  the  useful  Rules  and  For- 
mulie  in  Mensuration  and  Trigonometry,  with  their 
Application  to  the  Solution  of  practical  Problems  in 
Estimation,  Surveying,  and  Railway  Engineering. 
By  Thomas  Tats,  Mathematical  Master  of  the 
National  Society's  Training  CoUegc,  Battersea. 
By  the  same  Author, 
ALGEBRA  MADE  EASY.     12mo  ,  2s. 
TREATISE  on  the  FIRST  PRINCIPLES  of 
ARITHMETIC.    Is.  6d. 

EXERCISES  on  MECHANICS  and  NATURAL 
PHILOSOPHY.    12mo.    Woodcuts.    2s. 
London :  Longman,  Brown,  Green,  and 
Longmans. 


nnie  Artisan  Club  on  the 
Steam-Ensine. 

'  New  Edition,  in  One  Volume  4to.,  with  SO  Steel 
Plates  and  349  Wood  Engravings,  278.  cloth, 

A  TREATISE  on  the  STEAM-ENGINE,  in  its 
Application  to  Mines,  MUls,  Steam  Naviga- 
tfon,  and  Railways.  Bythe  Aetisam  Club.  Edited 
by  John  Bourns,  C.E. 

London :  Longman,  Brown,  Green,  and 
Xiongmaps. 


Baker's  Railway  Engineering. 

Just  published,  in  8vo.,  price  5s.  cloth, 

-DAILWAY  ENGINEERING;  containing  the 
•"'  most  approved  Methods  of  laying  out  Railway 
Curves,  and  of  setting  out  the  Cuttings,  Embank- 
ments, and  Tunnels  of  Railways ;  with  a  General 
and  Two  Auxiliary  Tables,  for  the  Calculation  of 
Earthworks  of  Railways,  Canals,  &c.  Also,  the 
Investigation  of  the  Formula  for  the  Superelera- 
tlon  of  the  exterior  Rail  In  Curvet.  By  T.  Bake&, 
Surveyor  and  Civil  Engineer. 

London:  Longman,  Brown,  Green,  and 
Longmans. 


In  One  very  large  Volume,  8vo.,  uniform  with 
Messrs.  Longman  and  Co.*s  Series  of  *'  One 
Volume  Encyclopaedias,"  price  Zt.  ISs.  6d.  cloth, 

AN  ENCYCLOPEDIA  of  CIVIL  ENGINEER- 
ING, Historical,  Theoretical,  and  Practical. 
By  E.  CaxsT,  F.S.A.,  C.E.  Illustrated  by  above 
Three  Thousand  Engravings  on  Wood. 

London :  Longman,  Brown,  Green,  and  Longmans ; 

Of  whom  may  be  had,  price  2/.  12s.  6d., 

MR.    G WILT'S    ENCYCLOPAEDIA  of 

ARCHITECTURE. 
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MR.  UADIGAN's  PATEKT  TORN-tABLBS.— aiCONO  NOTICt. 


t 


Mr.  Mabioam  specifies  a  second  de- 
scription of  tfble,*  which  possesses  the 
following  peculiarities : 

Firstf  the  whole  of  the  weight  of  the 
rail,  platform,  and  framework  are  sup- 
lorted  on  a  central  piTot.  which  rises 
ut  a  short  way  abo?e  the  oottom  of  the 
pit,  thus  bringing  the  centre  of  gravity 
much  lower  down  than  in  the  Ordinary 
turn-tables.  Second,  the  platform  is 
guided  in  its  rotary  movements  by  ^ic'^ 
tion-roUers,  which,  instead  of  being 
placed  under  the  periphery  as  usual,  bear 
edgeways  against  it.  And,  third,  the  cen» 
tfal  pivot  and  step  are  completely  pro- 
tected, by  means  of  an  inverted  a)r-ti^ht 
cab,  fVom  the  intrusion  of  Water  and  dirt. 
Of  this  table,  two  varieties  are  described 
in  the  following  terms : 

Fig.  i*  is  a  vertical  section,  fig.  2*  a  plan 
of  (part  of)  a  table  thus  eonttructed.  A, 
is  the  rail  platform,  B,  the  framework,  C,  the 
central  pivot,  on  which  in  this  table  the  whole 
weight  is  thrown ;  DDDD,  the  horizontal 
guide-rollers,  which  are  attached  to  the  rail 
platform  by  means  of  pins,  on  which  they 
tnm  easily,  and  roll  against  the  curb,  £. 
wMch  is  tamed  or  bored  of  a  cylindrical 
form,  at  that  part  against  which  the  foUers 
work.  F,  is  a  step  or  foot  for  the  Central 
pivot  to  work  in,  which  is  connected  to  the 
curb  by  the  tie-rods,  6G.  The  curb,  £, 
and  step,  F,  are  both  firmly  bedded  on 
brickwork,  KK,  masonry^  or  any  other  suit- 
able foundation. 

Or,  instead  of  constructing  the  table  in 
the  manner  which  Las  been  so  far  described, 
the  construction  may  be  modified ;  at  repre- 
sented in  fig.  3*  (a  vertical  sectioo),  and  fig. 
4*  (a  plan).  In  these  two  figures  one  half  of 
the  rollers  are,  for  the  sake  of  illustration, 
shown  in  a  horizontal  position,  and  in  the 
other  half  in  an  oblique  position ;  but  it  will 
be  readily  understood,  that  in  constructing 
a  table  of  this  description,  it  will  be  neces- 
sary to  have  all  the  rollers  arranged  hi  the 
same  way,  either  horizontal  or  oblique. 

Here  the  rollers,  DDDD,  are  attached  to 
the  curb  by  means  of  pins,  on  which  they 
turn  freely.  The  platform  or  upper  frame 
is  provided  with  a  ring,  R,  which  is  turned 
(of  a  cylindrical  form  for  the  horizontal 
rollers,  and  conical  for  oblique  rollers,)  at 

♦  By  an  unfortunate  oversight,  the  letters  of 
reference  were  omitted  in  the  engravingt  of  the 
table  described  in  our  last  number.  A  person 
acquainted  with  this  class  of  structures  would, 
however,  have  no  difficulty  in  supplying  them. 


that  part  which  works  against  the  rollers. 
The  oblique  rollers  should  also  be  conical. 
The  angles  of  both  the  ring  and  the  rollers 
may  be  determined  by  the  method  ordinarily 
used  for  setting  out  bevel  gear,  and  which  is 
weU  known.  I  would  also  recommend  that 
in  all  cases  the  edges  of  the  rollers  should 
be  slightly  rounded.  H  is  a  screw,  for 
adjusting  the  height  of  the  table  when  the 
oblique  rollers  are  used,  which  should  be 
screwed  down  «ntil  the  whole  of  the  weight 
is  carried  by  the  centre  pivot,  and  the  nUers 
act  mettiy  as  guides.  This  adjusting  screw 
may  in  some  cases  be  applied  With  Uie  hori- 
zontal roUeti,  but  in  general  this  will  not  be 
necessary. 

ifo  prevent  water,  dirt,  &c.,  froM  getting 
to  the  centre  pivot,  I  surround  It  and  the 
step  it  works  in,  by  an  inverted  air-tight 
cap  or  chamber,  I.  the  air  in  which  prevents 
the  water  from  rising  in  It  above  the  Step,  F, 
even  should  the  pit  be  full  of  water.  The 
Step  or  foot,  F)  is  also  formed  with  a  cap 
round  the  pivot,  large  enough  to  contain  as 
much  oil  as  would  be  required  for  a  consi- 
derable length  of  tlme» 

A  third  improvement  iu  turn-tables 
specified  by  Mr.  Madlgan,  consists  ia 
making  them  partly  of  wrought  iron 
and  partly  of  cast  iron,  and  combining 
them  together  in  a  peculiar  manner, 
whereby  they  may  be  made  not  only 
more  cheaply  than  those  in  ordinary 
use,  but  much  stronger  and  more  du- 
rable. Without  going  into  the  whole 
of  the  details  of  this  compound  system 
of  combination,  we  may  note  a  few  of 
its  more  salient  features.  The  top  plat- 
form and  under  framework  consist  each 
of  an  external  ring,  and  a  set  of  radial 
arms,  which  are  made  of  rolled  bar 
iron  and  welded  together  at  their  junc- 
tions, 80  that  the  whole  form  together 
but  one  piece,  to  which  the  central  boss 
is  afterwards  oast  on  '*  by  pouring  iron 
in  a  fluid  state  into  a  suitable  mould, 
formed  round  the  inner  edges  of  the 
arms.'*  To  effect  the  *<  motion  "  of  the 
top  platform,  preference  is  given  to 
**  Green  way's  Patent  Anti  -  friction 
Spheres;"  and  careful  provision  is 
made  that  no  portion  of  the  roadway 
shall  project  beyond  a  vertical  line,  pass- 
ing down  through  thtf  centres  of  these 
spheres ;  by  which  arrangement  the  table 
is  secured  from  being  shaken  about  or 
fractured  by  the  passing  of  trains  over  it. 
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(Continued  from  page  SOS.) 

Prop.XXXIII. 

Through  the  iame  line  not  perpendicular  to  a  plane,  only  one  plane  perpendicular  to 

that  plane  can  he  drawn. 
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Through  the  line  AB  only  one  plane  can  be  drawn  perpendicular  to  the  plane 
MN. 

For,  if  possible,  let  there  be  two  planes  PB,  QB  drawn  through  AB  perpen- 
dicular to  MN ;  and  from  any  point  C  in  AB  (Iraw  CD,  CE  in  those  planes  per- 
pendicular to  AB. 

Then,  from  the  point  C  in  the  plane  BP  the  line  CD  is  drawn  perpendicular 
to  the  intersection  of  the  two  planes  MN,  BP,  and  these  planes  are  assumed  to 
be  at  right  angles :  therefore  the  line  CD  is  perpendicular  to  MN. 

In  the  same  way  C£  is  perpendicular  to  MN.  Whence  from  the  same  point 
two  perpendiculars  CD,  CE  can  be  drawn  to  the  same  plane  MN: — which  is 
impossible,  (prop.  26.) 

It  hence  follows  that  onl^  one  plane  can  be  drawn  through  a  line  not  at  right 
angles  to  another  plane,  which  shall  be  perpendicular  to  that  olane. 

When,  howeyer,  the  line  AB  is  perpendicular  to  the  plane  MN,  all  planes  drawn 
through  it  will  be  alike  perpendicular  to  that  plane. 

Prop.  XXXIV. 
If  one  of  two  parallel  linet  be  perpendicular  to  a  plane,  the  other  will  aleo  be  perpen- 
dicular to  the  eame  plane. 

Let  AB,  CD  be  parallel  lines,  and  let 
one  of  them  AB  be  perpendicular  to  the 
plane  MN  :  then  will  CD  also  be  per- 
pendicular to  MN. 

For,  since  AB,  CD  are  parallel  they 
are  in  one  plane  :  let- this  be  PQ,  which 
cuts  MN  in  AC ;  and  draw  A£,  CF  per- 
pendicular  to  AC. 

Then,  since  AB,  CD  are  parallel  and 
AC  meets  them,  the  angles  BAC,  ACD 
are  together  equal  to  two  right  angles ; 
and  since  AB  (hyp.)  is  perpendicular  tc 
MN,  the  angle  BAC  is  a  right  angle 

(prop,  24) :  whence  also  ACD  is  a  right  angle.  Also  AE,  CF  being  drawn  per- 
pendicular to  AC,  in  the  plane  MN,  they  are  parallel,  and  the  lines  AB,  CB 
are  parallel  by  hypotheses :  whence  the  angle  DCF  is  equal  to  BA£  (proo.  7.) 

But  since  AB  is  perpendicular  to  MN,  the  angle  B  AE  is  a  right  angle  (prop. 
24),  and  hence  DCF  is  also  a  right  angle. 

The  line  CD  is,  therefore,  perpendicular  to  the  two  lines  AC|  CF,  and  hence  to 
the  plane  MN. 
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If  iwo  ttrttigki  Hnes  be  perpendieuiar  to  the  eame  plane,  thty  are  parallel  to  one  another, 

{Preceding  figure. ) 

Let  A6,  CD  be  perpendicular  to  MN :  they  will  be  parallel  to  one  another. 

For,  through  CD  and  A  draw  the  plane  PQ. 

Then,  since  from  the  point  A  the  line  A6  is  drawn  perpendicular  to  the  plane 
MN,  and  since  PQ  is  perpendicular  to  MN  {prop.  31),  the  line  AB  falls  wholly  in 
the  plane  PQ,  and  AB,  CD  are  in  the  same  plane  {prop,  34). 

But  AB,  CD  befng  perpendicular  to  the  plane  MN,  the  angles  BAG,  ACD  are 
right  ancles  {prop,  24),  and  these  lines  are  in  the  same  plane  PQ:  whence  they 
are  parallel. 

Corollary. 
1.  A  plane  which  ie perpendicular  to  one  qf  two  parallel  lines  ie  perpendicular  /c^  the 

other. 

Prop.  XXXVI. 

(f,  qf  two  planes,  one  be  parallel,  and  the  other  perpendicular  to  a  line,  the  two  planes 
will  be  mutuallg  perpendicular  to  one  another, 

Iiet  the  plane  PQ  be  parallel,  and  the 
plane  MN  perpendicular  to  the  line  AB  : 
then  MN  and  PQ  will  be  at  right  angles  4 

to  each  other. 

For,  let  A  be  the  intersection  of  AB 
and  the  plane  MN,  and  draw  AC  per- 
pendicular to  CQ,  the  section  of  the 
planes :  also,  through  BA,  AC  draw  the 
plane  BC,  cutting  PQ  in  CD. 

Then,  since  AB  is  parallel  to  the  plane 
PQ,  the  plane  ABC  cuts  PQ  in  the  line 
CD  parallel  to  AB  (prop.  2).  Where- 
fore, the  lines  AB,  CD  being  parallel, 
and  one  of  them,  AB  (by  hypothesis) 
perpendicular  to  MN,  the  other,  CD,  is 
also  perpendicular  to  MN  (prop.  34). 
Consequently,  the  plane  PQ,  in]  which 
CD  is  situated,  is  perpendicular  to  the 
plane  MN  {prop.  31). 

COROLLARIRS. 

I.  ff  a  line  AB  be  parallel  to  a  plane  PQ,  then  any  plane  MN  drawn  perpendicular 
to  AB  will  be  perpendicular  also  to  PQ. 

This  is,  in  fact,  only  a  modified  form  of  enunciation,  and  is  only  given  from  -its 
being  in  a  conyenient  shape  for  several  of  the  purposes  to  which  the  proposition  is 
applicable. 

2.  A  plane  which  is  perpendicular  to  a  line  situated  in  another  plane,  is  also 
perpendicular  to  the  plane  which  contains  that  line. 
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[In  vol.  xliv.,  p.  351,  we  published 
a  letter  from  a  correspondent,  strongly 
recommendatory  of  the  Snyder  process 
of  tanning,  which  had  then  been  recently 
patented.  A  company  has  now  been 
formed  for  working  the  patent,  which 


has  once  more  brought  the  merits  of 
the  invention  under  public  notice,  and 
led  to  our  being  favoured  with  a  second 
letter  on  the  subject,  from  a  different  but 
equally  friendly  pen.  We  give  this  se- 
cond letter  also  a  place  in  our  columns, 
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because,  though  like  the  former,  all  in 
praise  of  the  invention,  it  is,  like  it  too, 
written  in  a  Judieious  and  truthful  spirir. 
We  entertain  ourselves  a  very  favourable 
opinioii  of  the  process ;  and  trust  that  it 
vnll  have  at  least  a  fair  trial.— £d.  M.M.] 

The  process  of  tanning,  by  whatever 
Sl«iuu  it  is  conducted,  consists  simply  in 
the  combination  -of  Uie  gelatine  of  the 
fkw  with  th^  tannic  acid,  or  tannin,  of  a 
vegetable  infusbn.  When  this  takes 
place  under  the  most  favourable  circum- 
stances, as  when  both  are  in  solution, 
the  combination  is  instantaneous,  and  in 
ibaprnportioQ  of  64  of  gelatine  to  46  of 
tannin. 

The  skin  of  all  the  higher  order  of 
animals  is  composed  of  two  distinct 
L|yexiH-tbe  cuticle,  or  epidermis,  form- 
ing the  outer  coat,  (it  is  that  which  is 
raised  by  a  blister,)  and  the  cutis  vera^  or 
true  skin,  which  constitutes  the  internal 
layer  in  the  animal,  and  usually  the 
outer  and  blackened  surface  of  manufac- 
tured leather ;  the  latter  is  called  by  tan- 
ners the  flesh,  and  the  former  the  CTain. 
The  cuticle,  or  grain,  is  composed  of  a 
number  of  minute  polygonal  cells,  those 
of  the  inner  surface  being  the  most  per 
fectly  formed  and  filled  with  fluid ;  while 
as  we  proceed  outwards  they  become  flat- 
tened and  irregular,  and,  finally,  at  the 
outer  surface  are  mere  scales,  easily  to  be 
detaehed.  The  true  skin,  or  flesh,  is 
mainly  composed  of  a  net-like  tissue  of 
nerves  and  blood-vessels,  the  interstices 
being  filled  up  with  gelatine. 

The  first  part  of  the  process  of  pre- 
pariuff  the  skin  for  the  tan  liquor,  con- 
sists m  removing  the  hairs  and  fatty 
matter  it  contains ;  when  this  is  done,  it 
is  in  a  very  flaccid  state,  the  fibres  loosely 
intttrliMd  with  eaeh  other.  As  the  Un« 
nin  combines  with  the  gelatine,  the 
iiewly  formed  tannate  of  gelatine,  or 
Icktber,  occupies  a  greater  space  than 
the  original  gelatine,  and  diminishes  the 
porosity  of  the  skin ;  thus  it  is  that  the 
tan  liquor  is  fottud  to  have  penetrated 
during  the  first  six  or  seven  days  more 
than  half  way  to  the  middle  of  a  skin, 
which  at  the  end  of  above  two  mondis  is 
not  acted  upon  completely  to  the  centre. 
This  constitutes  the  great  practiced  diffi- 
culty of  tanning ;  the  surfaces  become 
OYcrtaQncd  before  the  middle  is  acted 
Vpon  «t  all,  while  it  remains,  in  fact,  still 
in  the  condition  of  raw  hide.  The 
ireM^r  tbiv  irregularity,  the  worst  i^  the 


of  the  article  produced.  Nor  is 
this  the  only  evil ;  for  instead  of  an  in- 
crease of  nearly  80  per  cent.,  wUeb 
should  take  place  if  the  process  were 
conducted  in  the  most  perfect  manner, 
it  is  found,  practically,  that  not  more 
than  from  20  to  40  per  cent  of  weight 
is  usuallv  added.  This  arises  from  th^ 
tanno-geUtine  or  leather,  formed  on  tht 
surface,  being  dissolved  hj  the  solution, 
while  the  skin  is  soaking  in  it  to  allow 
its  penetration  to  the  interior.  This 
source  of  waste  is  accompanied  by  an- 
other, vis.,  the  decomposition  of  the  tan 
liquor,  the  tannin  being  eoay«rted  into 
gallic  acid,  which  though  very  similar  in 
most  of  its  properties,  is  incapable  of 
oombining  with  the  gelatine  and  forming 
leather.  This  is  probably  the  ag^t 
which  dissolves  the  leather. 

Many*  attempts  have  been  made  to 
overcome  these  difl^eulties,  such  as  pass- 
ing the  skin  under  rollers  to  press  th« 
old  liquor  out  and  admit  fresh ;  but  this 
is  found  not  only  to  press  ont  the  spent 
liquor,  but  the  loose  gelatine  from  be- 
tween the  fibres  also.  Thus,  althoogli 
the  process  is  accelerated,  a  lighter  and  in- 
ferior article  is  produced :  ami  as  the  tan- 
ner buys  his  skins,  and  sells  the  manufiie- 
factur^  leather,  by  weight,  this  loss  of 
weight  is  more  than  a  set  off  against  tiie 
time  gained,  independently  or  the  de- 
preciation of  quality.  Hydraulie  pres- 
sure has  been  applied ;  tne  skins  nave 
been  sewn  togetner  to  form  bags,  and 
filled  with  liquor,  which  by  its  own  pres- 
sure, or  with  the  additional  pressure  of 
a  column  of  fluid,  has  been  foreeA 
through  the  skin,  and  the  tanning  has 
taken  place  with  extreme  rapidity ;  but 
here  the  gelatine  has  been  forced  through 
in  such  quantities  as  to  hang  in  large 
slimy  masses  outside  the  bags,  and  thus 
has  this  method  like  the  odier  been 
abandoned.  Other  methods  of  applying 
pressure  have  been  adopted,  bnt  all  wim 
the  same  result ;  any  degree  of  vlolenee 
of  this  kind  is  always  acoompanied  with 
a  loss  of  gelatine. 

Exhaustion  by  the  air-pump,  on  the 
same  principle  as  Eyan*s  patent  for 
saturaung  wood  with  corroaiye  sublimate, 
has  been  tried;  hut  this  is  quite  valuelesa 
in  practice,  since  the  skins  require  to 
have  passed  through  them  many  times 
their  bulk  of  solution ;  and  thus  the 
operation  must  be  very  frequently  re* 
peated,  and  the  skins  dried  between  Ciacil 
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application  of  the  -vacuum,  so  that  the 
expense  of  applying  this  system  would 
swallow  up  all  the  profits,  and  a  con- 
siderable deal  more, 

Mr.  Snyder's  method  is  extremely  sim- 
ple, and  open  to  none  of  these  objections. 
It  consists  of  making  a  Urge  number  of 
fine  punctures  in  the  skin,  either  partly 
or  completely  through  it,  which  admits 
the  liquor  at  once  by  capilUary  attraction 
to  immediate  contact  wi|h  a  vastly  greater 
surface,  and  fairly  to  the  centre  of  the 
skin.  Thus  It  is  tanned  more  equally 
throughout,  and  in  less  than  half  the 
time  required  by  the  ordinary  process ; 
a  much  better  article  is  proauced,  a 
great  saying  of  material  is  effected, 
4nd  a  fhr  greater  weight  of  leather  ob- 
tained from  the  same  quantity  of  skin.  ' 
We  believe  that  the  extra  profits  thus 
arising  are  rather  under  than  overrated, 
when  estimated  to  amount  to  80  per 
centf  which,  if  the  capital  be  turned 
three  or  four  times  per  annum,  becomes 
a  matter  of  some  consideration  fbr  the 
shareholders. 

It  appears  at  first  sight  a  rather  bold 
experiment  to  perforate  a  skin  through- 
out in  order  to  make  it  ultimately  more 
compact  and  impervious,  but  it  has 
nevertheless  succeeded ;  for  the  punctures 
heal  completely  on  the  fleshy  side  of  the 
skin,  (generally  about  three^fourths  of 
the  whole  thiekness,)  though  they  remain 
open  and  visible  in  the  grain. 

This  healing  Is  so  complete  that  no 
traces  of  the  punctures  are  visible  on 
cutting  through  the  fiesh,  even  when  ex- 
amined with  the  aid  of  the  strongest 
magnifier:  nor  is  their  existence  made 
manifest  by  pressure  of  either  air  or 
water.  It  appears  that  the  points  used 
in  puncturing  only  penetrate  between  the 
fibres  and  separate  them  temporarily; 
and  this  being  done  when  they  are  in  the 
loose,  flaccid  state,  before  described,  it  is 
easy  to  understand  that  when  they  are 
thickened  by  the  eombination  with  the 
tannin,  and  the  Intervening  gelatine 
la  expanded,  the  space  they  occupied 
mnat  De  completely  filled  with  the  newly 
farmed  leather.  This  view  of  the  ra- 
iionaU  of  the  proeess  is  strengthened 
by  the  fact  that  the  pnnotares  remain  in 
the  grain,  which  is  not  fibrous  at  all,  and 
hence  the  filling  up  cannot  take  place, 
the  eella  and  scales  being  ruptured  or 
perforated  by  the  punctures. 

These  punetnrea  which  remain  in  the 


grain«  so  far  from  injuring  the  leather, 
are  highly  advantageous,  the  grain  being 
under  ordinary  circumstances  liable  to 
draw,  that  is,  to  present  a  wrinkled  ap? 
pearance,  owing  to  its  expanding  un- 
equally  with  the  flesh.  It  is  in  this 
drawn  grain  that  the  cracking  of  leather 
beG:ins,  and  on  this  account  tne  splitting 
of  leather,  (that  is,  the  entire  removal  of 
the  graiui)  and  in  other  cases  the  shav- 
ing away  of  the  grain  from  those  parts  of 
the  boot  most  like  to  crack,  has  been 
adopted  with  great  success. 

An  important  characteristic  of  this 
invention  is,  that  it  can  be  applied  fh 
coi\j unction  with  any  other  improvement 
that  may  hereafter  be  made,  either  in  the 
composition  of  the  solution  or  the  mode 
of  applying  it.  Thus  punctured  skins 
may  be  tanned  in  two  or  three  days,  or 
even  in  a  few  hours,  by  sewing  them  up 
into  bags  and  applying  pressure ;  but 
for  reasons  before  stated  this  Is  not  ad- 
visable, the  quality  being  inferior  in  pro- 
portion to  the  acceleration  thus  attained ; 
for  besides  the  loss  of  gelatine  the  skins 
are  not  completely  tanned,  but  only  co» 
loured  by  the  solution  passing  through 
them,  and  thus  the  currier  may  be  de- 
ceived and  a  serious  loss  entailed  upon, 
him. 

Mr.  Snyder  is  a  nractical  tanner,  who 
has  been  engaged  all  his  life  working  at 
his  trade.  We  mention  this  as  an  illus- 
tration of  the  importance  of  practical 
men  turning  their  attention  to  the  im- 
provement of  the  arts  in  which  they  are 
engaged ;  for  when  we  recollect  that  Sir 
Humphrey  Davy  devoted  two  years  to 
the  sul^ect  of  tanning,  we  cannot  but  bis 
stfuok  with  the  fact,  that  thia  simple,  and 
we  may  say  unscientific,  idea  of  making 
holes  to  admit  the  liquor,  is  likely  to  do 
far  more  for  the  praotical  improvement 
of  this  important  branch  of  manufacture, 
than  all  the  elaborate  and  skilful  re- 
searches of  the  great  philosopher,  in- 
teresting and  valuable  as  they  are  aa 
contributions  to  pure  science. 


THS  Al«  STRVAIIS  Or  THB  PUNA,  IK  PXRU. 
— THB  FRBSBURP  OF  FLUIDS  NOT  TBB 
SAHE  IN  ALL  DIRBCTIONS. 

Sir, — It  haa  often  appeared  to  me, 
that  readers  of  voyages  and  travels  would 
oonfer  a  very  great  benefit  on  science  by 
contributing  towards  a  wider  difiVuuoii  of 
thoae  natural  phenomena  so  frequently 
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mentioned  in  them,  and  which,  if  not 
thus  brought  forward  in  scientific  periodi- 
cals, may  remain  unnoticed  by  any  but 
the  comparatively  few  readers  of  the  book 
of  traveiB  or  voyage  itself.  The  number 
of  such  books  is  so  enormous,  that  no  one 
reader  can  become  acquainted  with  any 
but  a  small  proportion ;  and  if  he  were 
to  set  to  worR,  to  search  for  such  casual 
notices  of  phenomena,  he  might  spend 
his  whole  hfe,  and  not  get  half  through 
his  Usk.  And  yet,  several  of  the  most 
beautifid  illustrations  we  have  of  natural 
laws,  have  been  thus  discovered  by  intel- 
ligent travellers.  Now,  if  every  reader 
of  such  works,  who  is  sufficientlv  in- 
terested in  science,  to  notice  these  widely 
scattered,  though  valuable  observations, 
would  contribute  an  account  or  reference 
to  some  scientific  periodical,  we  should 
soon  have  a  fund  of  most  interesting  and 
really  valuable  matter. 

The  following  extract  is  from  an  ex- 
tremely interesting  book  of  travels  in 
Peru,  oy  J.  J.  Von  Tschudi,  published 
in  1846,  and,  I  believe,  not  yet  translated 
from  the  German — the  extract  made 
being  from  a  notice  of  it  in  the  Foreign 
Quarterly  and  Westminster  Review, 
The  "Puna,"  to  which  region  the  author 
is  referring,  are  the  plains  lying  between 
the  Andes  and  Cordilleras,  at  a  height  of 
12,000  feet  above  the  level  of  the  sea; 
and,  from  the  latter  range  of  mountains, 
cold  winds  "  sweep  over  the  plain,  regu- 
larly accompanied  for  four  months  with 
daily  violent  snow-storms : " 

**  It  often  happens  that  the  traveller  passes 
suddenly  cat  of  these  cold  winds  into  very 
warm  currents  of  air,  which  are  sometimes 
two  or  three  feet,  oftener  several  hundred 
feet  wide,  and  occur  in  parallel  lines  at 
repeated  intervals,  so  that  one  may  pass 
through  five  or  six  of  them  in  the  coarse  of 
a  few  hoars.  I  foand  them  particalarly 
fireqnent  in  the  months  of  August  and  Sep- 
tember, in  the  highland  plains  between 
Chacapalpa  and  Huancavelica.  As  far  as 
my  repeated  observations  extend,  the  general 
direction  of  these  currents  is  the  same  as 
that  of  the  Cordillera,  namely,  S.  S.  W.  and 
N.  N.  E.  My  course  once  led  me  for  seve- 
ral hoars  longitudmally  through  one  of  these 
warm  streams  of  air,  which  was  not  more 
than  seven-and-twenty  paces  wide.  Its 
temperature  was  11**  R.  (about  25*^  Fah.) 
higher  than  that  of  the  contiguous  atmo- 
sphere. It  appears  that  these  streams  are 
not  merely  temporary ;  for  the  arrieros  often 
predict  with  great  accuracy  where  they  will 


be  encountered;  nor  are  they  to  be  con- 
founded  with  the  warm  air  of  narrow,  rocky 
ravines,  since  they  extend  over  tiie  open 
plain.  The  cause  of  this  eorious  phenomena 
is  well  deserving  of  minute  inquiry  by 
meteorologists." 

Here  is  another,  in  addition  to  thou- 
sands of  proofs,  of  the  truth  that  "  I'equi- 
libre  des  temperatures  est  un  fait  da 
cabinet,'*  as  Bouti^y  says.  The  reluct^ 
ance  to  believe  in  this  and  similar  facts — 
namely,  that  difierent  masses  of  air  or 
water  may  pass  through  each  other  freelv, 
whilst  each  preserves,  almost  unaltered, 
its  own  peculiar  temperature  (which  may 
be  a  score  or  two  of  degrees  higher  in 
one  tiian  the  other)— is  very  great,  and 
•nothing  but  a  host  of  well-ascertained 
instances,  such  as  the  high  temperature 
of  the  gulf  stream  above  the  surrounding 
water,  and  such  sudden  variations  in  the 
temperatures  of  contiguous  masses  of  air 
as  those  just  recorded, — nothinff  but 
abundance  of  these  facts,  will  suffice  to 
destroy  the  old  notions  about  "equili- 
brium of  temperatures."  And  not  only 
do  these  notions  with  regard  to  the  com- 
munication of  heat,  require  remodelling 
in  accordance  with  the  realities  of  nature, 
but  everytiiing  connected  with  the  com- 
munication of  pressure  or  motion  from 
one  moving  portion  of  air  or  water  to 
another,  requires  a  thorough  re-exami- 
nation with  reference  to  facts. 

There  are  plenty  of  facts,  which  prove 
incontestably,  that  the  pressure  of  flaids 
in  motion  is  not  the  same  in  all  directions. 
Any  mathematical  calculations  proceed- 
ing on  such  a  supposition,  can  only  be 
of  use  so  far  as  the  deviation  form 
the  law  of  equal  pressure  is  found  to  be 
small :  where  the  velocity  of  a  stream 
of  water,  or  river,  is  not  great,  for  instance. 
But  there  are  some  investigations  (I  refer 
to  those  connected  with  the  theory  of 
light)  in  which  a  just  appreciation  of  the 
f£t4hat,  so  far  as  we  can  judge  by  ob- 
servation of  those  elastic  systems  (such 
as  air)  which  we  can  examme,  the  sup- 
position of  equal  pressure  in  all  directions, 
becomes  more  and  more  untrue,  the 
greater  the  velocity  of  the  motion,  would 
tend  very  considerably  to  alter  present 
views,  and  do  away  with  a  great  mass 
of  difficulty,  having  no  other  foundation 
than  our  own  partial  and  unnataral  sup- 
positions and  assumptions. 

I  shall,  perhaps,  take  another  oppor- 
tunity of  referring  to  this  question— «t 
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present  referring  those  who  feel  interested 
in  it  to  a  very  ntggesiwe  note  appended 
to  the  last  memoir  of  that  greatest  of 
living  mathematicians,  Poisson,  in  the 
'*  M^moires  de  I'Academie  des  Sciences/' 
tome  xviii. 

The  German  traveller  gives  an  amusing 
account  of  the  consequences  of  the  want 
of  knowledge  in  the  inhabitants  of  these 
loftj  plains.  "Water  boils  at  so  low  a 
temperature  in  the  high  regions,  that 
potatoes  and  meat  cannot  be  made  soft 


hj  twentj-four  hours*  boiling.  The  In- 
dians have  no  suspicion  of  the  real  cause 
of  the  phenomenon,  and  ludicrously  find 
fault  with  the  vessel,  or  with  the  pasture, 
or  the  age  of  the  animal  whose  flesh  defies 
cooking.  Even  the  better  class  of  Peru- 
vians exhaust  themselves  in  conjectures 
on  the  subject :  and  our  author  knew  a 
parish  priest  who  had  sheep  fetched  from 
the  low  valleys,  thinking  their  mutton 
would  be  more  easily  boiled.*' 

A.H. 


TBI  HYDRAULIC   TBLK6RAPH  INVBNTBD    BY  BBAMAH  FIFTY  YBARS  AOO. 


-^ 


Sir, — ^I  see,  in  your  Number  for  March 
525th,  you  trace  the  hydraulic  telegraph 
only  twenty  years  back.  It  happens, 
however,  that  the  verv  arrangement 
suggested  by  M.  Jobara  was  patented 
in  this  country  by  the  celebratea  Joseph 
firamah,  March  31,  1706,  being  above 
half  a  century  ago.  In  the  specification 
descriptive  of  his  celebrated  hydraulic 
press,  Bramah  gives  an  account  of  the 
following,  as  fig.  8  in  his  drawings : — 

"  This,"  he  says,  **  is  a  section,  merely 
to  show  how  the  power  and  motion  of 
one  maqJi^ne  may,  ny  means  of  fluids,  be 
transferred  or  communicated  to  another, 
let  their  distance  and  local  situation  be 
-what  they  may.  A  and  B  are  two  small 
cylinders,  smooth  and  cvlindrioal,  in  the 
inside  of  each  of  which  is  a  piston,  made 
water  and  air-tight ;  CC  is  a  tube  con- 
veyed underground,  or  otherways,  from 
the  bottom  of  one  cylinder  to  the  other, 
to  form  a  communication  between  them, 


notwithstanding  their  distance  be  ever  so 
great,  this  tu^  being  filled  with  water 
or  other  fluid,  until  it  touch  the  bottom 
of  each  piston ;  then,  by  depressing  the 
piston  A,  the  piston  B  will  be  raised. 
The  same  effect  will  be  produced,  vice 
versd ;  thus,  bells  may  be  rung,  wheels 
turned,  or  other  machinery  put  invisibly 
in  motion,  by  a  power  being  applied  to 
either.** 

Bramah  gives  another  figure,  on 
the  same  principle,  **  of  a  means  of 
communicating  tne  action  and  force  of 
one  machine  to  another,**  by  all  which 
your  correspondent  is  fully  anticipated 
in  his  views.  Further  comment  must 
be  needless.  The  arrangement  of  bells, 
scales,  and  machines  to  1^  worked  by  this 
means,  are  obvious ;  these  mav  be  im-> 
proved,  but  the  great  principle  of  the 
invention  itself  remains  as  Bramah  de- 
vised it.    I  am.  Sir,  yours,  &c., 

London^  March  17, 1848-  In  VRSTIQATOB. 
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BBOHt  AMD  DM.  LTON  PLATVAIB. 

(Contiaued  f^om  ]page  S09.) 
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With  regard  to  tke  teUction  of  the  cotU 
for  trial,  we  have  to  refer  to  Mr.  WiUoii*a 
letter,  inserted  in  tbe  Appendix.  This  letter 
gives  the  information  obtained  in  a  tonr 


made  by  Professor  Wilson  for  the  pnrpoM 
of  ascertaining  the  best  coals  fitted  for  trial 
in  tbe  South  Wales  coal  distrtot,  and  the 
ports  from  which  thej  can  convenienClj  be 
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shipped.  This  district  was  selected  because 
tD0  "ftttyng  dnractef  of  ISie  coals,  frosi  the 
bitaminoas  to  the  anthracitie»  oflSsred  those 
which  were  most  likely  to  oombine  the  qua* 
lities  detirsd  for  naval  purposes.  It  was 
inteaded,  as  befog  most  convenient  for  the 
lilqniry,  to  haTo  adhered  strictly  to  districts. 
Ift  the  experlmenU  this  has  hitherto  been 
done,  aieept  in  special  eases,  at  the  request 
of  the  Admiraltf . 

Table  II.  oentaine  an  abstract  of  the  re- 
•■ks,  wohitm  r^rds  the  evaporative  valne 


of  the  fael ;  the  special  characters  of  each 
of  the  coals  beini^  described  hi  Hw  MtpMl* 
ttents  detailed  in  the  Appendix. 

This  Table  relates  only  to  the  economical 
valne  of  the  coals  examined,  and  to  the 
steam  generated  by  a  nait  of  the  respective 
coals,  without,  however,  implying  a  unit  of 
time.  The  details  with  refereiioe  to  time, 
which  forms  a  most  important  element  in 
the  value  of  the  respeeClTO  feels,  will  be 
Ibnnd  in  section  II. 


Table  UL-^Skowinff  tht  Mem  CampoHHon  of 

tneragt  tttn^let  of  iho  CoaU. 
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The  economical  resnlts  obtained  by  eva- 
pofidon,  in  the  best  applied  practice,  are 
ascertained  to  be  only  a  small  part  of  the 
tiiooretical  resnlt  following  from  the  actual 
Mmtity  of  heat  capable  of  being  generated. 
•Mil,  as  a  comparative  statement,  H  is  neces- 
iaiy  to  oobtrast  the  economical  heat  given 
oat  by  a  coal  with  the  theoretical  quan- 
tity,   Tho  cause  of  the  diiference  between 


the  applied  and  theoretical  qnantities  is,  at 
least  in  a  great  degree,  obvious,  and  doea 
not  by  the  apparent  difference  prove  the 
fallacy  of  calcolation.  Before  the  compt- 
rison  can  be  made,  it  Is  necessary  to  have  e 
knowledge  of  the  composition  of  the  respee- 
tive  coals ;  of  this  we  sabj<Hn  a  Tahle,  !•• 
daeed  fSrem  seetion  IV. 

(2b  U  eontiiwed.) 
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STIVE N'S   IUPROVBD    SHUTTLB   FOR  POWBR-LOOM  WBAVINO. 

[RegUtered  under  the  Act  for  the  ProteeUoa  of  Article!  of  UtiUty.    ilichard  Stiven,  of  Arbroath, 

Warehoaiemao,  Inventor  and  Proprietor.] 

Fig.  1. 


Pig.  « 


Fig.  4. 

The  shuttles  most  commoDlj  used  in 
power  looms,  have  but  one  pirn  or  spin- 
dle, and  are  capable  of  producing  about 
eight  inches  only  of  cloth  without  stop- 
page. Mr.  Stiven  employs  two  pirns, 
and  informs  us  that  he  can  by  this  means 
throw  off  with  ease  thirty  inches  without 
stopping.  We  think  We  have  heard  of 
twd-pirned  shuttles  before,  but,  from 
their  never  having  come  into  general 
use,  we  conclude  that  they  cannot  have 
been  of  so  efficient  a  construction  as  that 
which  we  now  present  to  the  notice  of 
our  readers.  Another  valuable  feature 
of  this  improved  shuttle  is,  that  it  makes 
two  perfectly  equal  selvages. 

Fig.  1  is  a  top  plan  of  the  instrument 
(which  is  made  of  wood),  and  figs.  2  and 
3  are  longitudinal  sections  of  it;  e  and/ 
are  two  pirns,  or  spindles,  facing  each 
other,  and  placed  on  the  tongues,  aa. 
To  these  tongues  springs  are  attached,  to 
give  the  pirns  a  firm  hold.  The  thread 
on  the  one  pirn,  e,  is  connected  with  that 
of  the  pirn  /,  along  the  tube  cf,  so  that 
when  the  thread  of  one  pirn  is  exhausted, 
the  thread  runs  instantly  to  the  other 
pirn,  from  which  it  is  thrown  off  con- 
tinuously, without  a  stoppage  of  the 
machine,  until  both  pirns  are  run  out— 
an  exceedingly  ingeidoas  arrangement 


Fig.  5. 

For  the  purpose  of  selvaging,  the  frio- 
tion-roller,  g,  is  placed  within  £e  shuttle, 
the  thread  being  drawn  under  the  roller, 
and  out  of  the  shuttle  through  the  eye 
in  the  centre,  as  shown  separately  in  fig. 
4.  The  eye,  t,  adjoining  the  roller  in 
figs.  1  and  2,  is  for  conducting  the  thread 
to  the  centre  of  the  roller.  The  parts 
marked  hhk  are  formed  of  iron,  pointed 
with  steel,  and  are  intended  to  strengthen 
the  shuttle,  and  to  allow  the  square  in- 
terior portion  of  it  to  be  opened  up  for 
use.  The  pirn  is  secured  to  the  shuttle 
not  only  by  means  of  the  springed  tongne, 
but  also  by  a  wire  passing  through  the 
head  of  the  pirn,  and  fixed  to  the  stud, 
bb^  the  stud  itself  being  shown  separately 
in  fig.  f>,  6,  which  is  a  transverse  section 
of  the  shuttle  at  that  place.  In  order  to 
get  the  pirn  put  upon  the  tongue,  the 
latter  is  made  to  open  up,  as  shown  in 
fig.  4.  This  is  done  by  means  of  the 
spring,  C,  which,  again,  when  the  tongue 
and  pirn  are  folded  into  the  shuttle, 
keeps  both  securely  fastened  in  the  posi- 
tion proper  for  use. 

Fig.  7  is  a  transverse  section  of  the 
centre  portion  of  the  shuttle,  showing 
the  roller,  the  wire  by  which  it  is  kept 
in  its  place,  and  the  eye,  shown  in  iif^.  1. 
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OBSBKYATIONI  ON  THR  COMPARATITI  ADYANTAOVB  OF  OIOMITRICAI.  AMD 
ANALTTIOAL   STUDIES. 


Sir, — In  tlie  last  number  but  one  of 
this  Maffazine,  the  opinion  expressed  in 
the  "Note  by  an  Ex- Reviewer"  has 
led  me  to  the  reflections  which  I  now 
venture  to  send  you.  Having  reason  to 
believe  tbat  the  opinions  expressed  in 
that  **  Note  '*  are  tbose  of  one  who  is  at 
least  as  well  qualified  as  any  other  ma- 
thematician in  England,  to  pronounce 
judgment  on  any  matter  connected  with 
the  study  of  geometry,  I  cannot  but 
attach  considerable  weight  to  any  opinion 
thus  expressed,  and  which  it  is  not  in 
any  way  the  object  of  these  remarks  to 
controvert  An  examination,  however, 
into  the  nature  and  distinguishing  fea- 
tures of  these  two  branches  of  mathe- 
matical science,  independently  of  its 
intrinsic  interest,  has  results  of  great  im- 
portance in  an  educational  point  of  view. 
The  writer  of  the  "  Note"  referred  to 
would  ^  introduce  geometrical  studies 
much  more  freely  into  the  Cambridge 
course  of  reading ;  and  it  is  well  known 
to  the  readers  of  the  non-academical  ma- 
thematical works  and  periodicals,  that  a 
very  strong  predilection  exists  amongst 
that  portion  of  British  mathematicians 
for  the  '•  Ancient  Geometry"  as  distin- 
tinguished  from  "  Modern  Analysis." 

The  usual  motives  and  reasons  alleged 
for  such  preference  are  too  well  known 
to  need  any  detailed  account.  The  ob- 
ject which  a  person  has  in  view  in 
applying  to  mathematics,  will  of  course 
very  greatly  influence  him  in  determin- 
ing the  department  to  which  he  will  de- 
vote himself.  He  whose  aim  it  is  to 
become  acquainted  with  physical  science 
-»with  optics,  or  mechanics,  or  astro- 
nomv,  &c. — will  very  soon  become  a 
decided  partisan  of  analysis,  from  its  im- 
measurable superiority  over  geometry 
in  all  physical  inquiries.  This  supe- 
riority no  one  who  knows  anything  at  all 
about  mathematics  will  even  for  one 
moment  dispute.  But,  supposing  his 
object  to  be  simply  intellectual  exercise, 
as  it  is  with  perhaps  the  greater  number, 
at  any  rate  of  non- university  men,  there 
must  be  some  other  grounds  for  his 
choice.  What  is  there  to  decide  him 
whether  he  shall  devote  himself  to  re- 
searches in  the  theory  of  equations,  in 
integration,  &c.  Sec,  or  whether,  on  the 
other  hand,  to  geometrical  porisms,  &c.  ? 
Perhaps  no  one  has  ever  deliberately 


sat  down  to  consider  beforehand  which 
of  these  two  branches  he  will  cultivate. 
The  choice  is,  no  doubt,  in  most  cases, 
Insensibly  formed  and  acted  upon.  There 
are  one  or  two  grounds  for  such  a  deci- 
sion, which  are  very  obvious,  and  worth 
inquiring  into. 

The  first  book  of  mathematics  which 
a  boy  in  this  countrv  gets  hold  of,  is 
Euclid ;  (I  leave  arithmetic  out  of  the 
question,  according  to  the  ancient  and 
approved  phraseology  of  all  school-pro- 
spectuses, in  which  it  is  professed  that 
"  arithmetic  and  mathematics "  are 
there  taught;  nor  is  the  distinction  in 
such  cases  a  groundless  one,  if  by  '*  ma- 
thematics *'  l^  meant  anything  by  which 
the  reasoning  faculties  are  exercised.) 
Now,  in  Euclid,  when  once  the  few  terms, 
''  angle,"  &c.,  are  understood,  and  a 
dozen  or  twenty  propositions  gone 
through,  the  reminder  may  be  easily 
comprehended  by  any  boy  of  average 
ability,  without  any  assistance  whatever ; 
and  of  this  ease  one  great  cause  is  the 
fact  that  he  can  see  beforehand  what  he 
is  driving  at;  the  enunciation  of  the 
proposition  puts  at  once  clearly  before 
nim  the  aim  and  object  of  all  the  subse- 
quent reasoning.  This  reasoning,  more- 
over, is  carried  on  by  the  ordinary  every- 
dav  language — and,  lastly,  the  evidence 
anorded  to  the  senses  by  a  well-drawn 
or  printed  diagram,  is  by  no  means  the 
least  effective  portion  of  the  machinery 
used  to  produce  a  conviction  of  the 
truth  of  the  proposition.  Compare  all 
this  now  with  algebra,  or  any  other 
branch  of  analysis.  In  nearly  every 
point  of  comparison,  the  directly  opposite 
to  the  above  features  is  found.  No 
direct  proposition  is  enunciated  to  begin 
with,  no  end  or  object  is  in  view,  and 
the  reasoning  is  conducted  in  a  language 
strange  and  mystical.  Even  after  a  good 
deal  has  been  learnt  and  considerable 
familiarity  acquired  in  the  use  of  this 
language,  the  student  still  finds  himself 
padTy  in  the  dark  as  to  what  he  is  really 
about :  he  is  like  a  person  standing  by 
whilst  a  watch,  or  some  other  compli- 
cated machinery,  is  being  put  together. 
As  each  part  is  brought  forward  and 
introduced  into  the  series  of  wheels, 
pinions,  &c.,  he  cannot  see  exactly  why 
It  is  introduced,  nor  what  ultimate  pur- 
pose it  is  destined  to  serve,  t,  e.,  sup- 
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posing  him  never  to  have  seen  a  vatch 
put  together  before.  It  appears  to  him 
a  prooeeding  devoid  of  either  definite 
aim  or  sumcient  motive.  Yerjr  pro- 
bably he  sees  that  this  wheel  or  spring 
has  a  great  many  properties,  and  may 
prodac^  a  great  number  of  different 
effects,  ail  of  which  are  jumbled  to- 
gether in  his  mind,  and  its  action  on  the 
surroanding  parts  is  utterly  lost  to  his 
view  through  the  immense  variety  of 
poiiible  actions,  or  results  which  are 
floating  In  his  mind.  In  the  midst  of 
this  conftised  Jumble  of  all  possible  and 
conceivable  results,  ths  result  which  wiU 
ensue  when  the  whole  is  complete,  that 
which  alone  the  watchmaker  intends  to 
produce,  this,  I  say,  is  not  more  thought 
of  br  him  than  any  of  the  other  possible 
results.  It  is  not  at  all  distinguished  in 
his  eyes  from  them.  If  left  to  himself 
to  speculate  on  the  effbct  which  all  this 
Itteohanismy  so  far  as  It  is  carried,  will 
produce,  he  Icnows  not  on  which  one  in 
particular  to  fix :— he  is  perplexed  by 
dieir  multiplicitv.  In  following  out  a 
train  of  algebraical  reasoninir,  precisely 
similar  perplexity  is  felt.  Why  this  or 
that  line  occurs — to  what  end  one  equa- 
tion Is  introduced,  or  why  out  of  all  its 
possible  consequences  only  one  is  chosen 
— ^he  cannot  imagine.  Or,  to  take  another 
illustration — we  may  compare  him  to  a 
person  travelling  under  the  guidance 
of  another  along  a  succession  of  con- 
tinually intersecting  cross-roads.  His 
guide  is  tending  aU  the  while  to  one 
given  point.  Evfry  turn  he  takes  is 
With  a  determinate  view.  There  may  be 
fio  direct  road  to  the  place  thev  want  to 
teach,  and  all  this  twisting  and  turning 
is  absolutely  necessary  to  get  there  at  alH 
But  the  traveller,  pursuing  this  course 
for  the  first  time,  Is  thoroughly  be- 
wildered. At  each  turn  he  is  at  a  loss 
to  know  whv  thev  did  not  go  to  the 
Hght  rather  tnan  the  left,  or  straight  on, 
rather  than  turn  off  at  all.  He  sees  an 
Indefinite  choice  before  him~but  which 
of  them  all  is  the  one  leading  to  the  de- 
sired point  he  sees  not,  even  supposing 
him  to  have  such  a  definite  point  before 
him  at  all — ^which  the  student  generally 
has  not. 

This  is,  indeed,  one  of  the  chief  and 
most  vexatious  of  the  difficulties  in  the 
trading  of  most  mathematical  processes, 
and  is  perhaps  felt  more,  or  at  least  as 
lAuch,  In  sach  parts  as  analytical  dyna* 


mics,  &c.,.as  in  the  lower  or  more 
elementary  ones.  A  ceruin  path  being 
entered  upon,  he  hardly  knows  why,  b 
pursued  only  for  a  short  distance,  and 
then  another  struck  into,  for  equally 
mysterious  reasons.  The  more  cautioos 
and  attentive  he  is  to  what  he  is  doings 
the  more  uncertaintv  and  anxietv  he 
feels.  In  contemplating  all  poisible  re- 
sults of  one  part  of  the  machinery,  it 
naturally  occurs  to  him,  at  first,  that 
some  of  these  results  may  counteract  and 
destroy  those  of  other  parts.  When 
a  result  depends  on  several  conditions, 
he  is  anxious  to  see  whether  he  has  got 
in  any  case  ail  these  conditions,  or  if  ne 
has  more  than  these ;  because  if  so,  these 
new  conditions  may  interfere  wldi  the 
oUiers,  and  destroy  the  whole  foundation 
on  which  his  reasoning  depends. 

When  a  man  has  onoe  seen  the  watch 
put  together,  on  running  his  eye  ovor 
the  tram  of  wheel-work,  &o.,  he  is  now 
able  to  fix  on*  the  particular  effect  of 
each  part  which  is  brought  into  play : 
he  throws  aside  all  those  other  possible 
results  of  that  part  which  formerly  bo- 
thered him.  Each  wheel  or  spring,  ftc^ 
tnay  be  producing  Innumerable  results  of 
all  conceivable  kinds,  but  he  now  per* 
ceives  at  onee  which  are  Irrelevant,  and 
have  really  nothing  to  do  with  the  ulti- 
mate object  in  view.  Or,  if  we  make  use 


of  the  other  illustration :  in  going  over 
the  road  a  second  time,  he  is  no  lonser 
at  a  loss  at  each  turn,  because  he  has 


clearly  before  him,  *'  in  his  mind*s  eye,** 
the  place  at  which  he  wants  to  arrive, 
and  the  successive  steps  necessarv  to  be 
taken  for  that  purpose.  Thus  the  ma* 
thematical  student,  on  going  through  his 
course  a  second  time,  finds  the  reason 
for  each  step  of  the  process — the  object 
to  be  gained  by  going  on  such  a  road 
rather  than  another,  and  for  stopping  at 
a  certain  point  on  that  road  to  branch  olf 
into  another. 

I  believe  it  is  almost  always  the  case, 
that  those  who  do  not  begin  their  alge- 
braical studies  until  grown  up— that  all, 
in  fact,  who  wish  to  undentand  fhlly 
every  step,  and  to  have  a  distinct  reason 
for  each  portion  of  the  mechanical  pro- 
cen  they  are  called  upon  to  perform — 
that  these  sort  of  learners  are  precisely 
those  who  are  most  disconcerted  and  per- 
plexed. A  schoolboy  sees  no  more  uun 
they  do,  but  he  is  far  less  apt  to  coiyure 
ap  imaginary  difilculties,  as  well  as  to 
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olMierTe  real  ones.  I  knew  a  gentleman 
of  more  tiian  the  arerage  abilities,  (a 
barrister,]  wbo  bad  a  great  desire  to 
learn  matbematics ;  and  tbe  difficulties  be 
manufactured  in  the  first  four  "  rules**  of 
algebra — the  bugbears  he  conjured  up — 
the  mystical  visions  he  bad  of  disem- 
tyodied  symbols — were  truly  wonderful. 
I  betieye,  at  one  time,  his  notions  of  such 
'*  unknown  quantities  "  as  w,  y,  z,  were, 
that  they^  were  a  species  of  occult  quali- 
ties. Bishon  Berkeley  called  "second 
differentials  *' ike  ghosts  of  departed 
quMntttiee^*^  and  tbisgentlefnan  evidently 
looked  with  an  equally  suspicious  eye  on 
even  ip,  y,  2.  They  were  not  tangible 
enough  for  his  lawyer-ideas;  there  was  no 
seizing  them.  Butevenschoolboysgetodd 
notions  of  these  matters.  I  can  remem- 
"ber  very  well,  that  whenever  the  phrase 
occurred,  "  Let  so  and  so  (the  algebraical 
expression  a  +  ft  +  c,  or  any  other)  equal 
X,**  it  appeared  to  me  a  downright,  bare- 
faeedf  and  most  unwarrantable  aesump^ 
Hen  to  make.  1  had  got  the  notion  that 
the  symbol  x  meant  some  oae  given, 
definite,  unalterable  thing  or  other,  which 
could  no  more  be  made  equal  to  another 
thing  (a  +  b  +  c)  taken  at  random,  and  of 
just  as  fixed  and  unalterable  a  nature, 
than  we  could  make  two  equal  to  five. 
And  this  same  difficulty  I  have  observed 
in  others.  One  laughs  at  such  things 
afterwards:  but  we  should  not  stop  there. 
The  difficulties  experienced  by  beginners 
in  any  science  (when  they  are  not  the 
effects  of  mere  laziness)  are  almost  always 
worthy  of  th£  most  careful  study  by  the 
more  advanced  in  that  science.  The 
BSiBe  causes  of  error — though  not  the 
•ame  errors — are  «onatantly  at  work. 
The  most  profound  analyst  may  be,  and 
often  has  been,  either  perplexed  or  led 
Into  actual  mistake,  through  the  opera* 
tlon  of  the  very  same  causes  of  mental 
tonfbsion  which  have  produced  the  Iftugh- 
able  blunders  of  the  schoolboy.  The 
most  prolifle  source  of  sach.eonfuslon  is, 
the  nature  of  language  itself— both  com- 
mon language  and  symbolical.  The 
neglecting  to  attach  a  definite  and  distinct 
idea  to  each  word  or  symbol — the  using 
one  such  idea  for  another,  and  confound- 
ing the  results  obtained  by  reasoning  upon 
Uie  one  with  those  obtained  by  reasoning 
upon  the  other — these  are  eternally  active 
•oiuroes  of  error  in  tbe  reasonings  of  all 
kinds  of  aoienoe,  mathematioai  or  moral. 
Take,  for  instance,  the  word  ''value" 


in  political  economy,  or  the  symbol  »«  In 
mathematics. 

Now,  inasmuch  as  geometry  is  free 
from  ail  such  embarrassing  circumstan- 
ces, it  Is  immeasurably  superior  to  all 
other  branches  of  scientific  study  as  a 
means  of  initiating  the  beginner  into  habits 
of  strict  and  clear  reasoning,  and  supplies 
him  with  examples  of  such  reasoniQff 
which  could  be  found  nowhere  else,  u 
requires  nothing  but  patient  attention  to 
the  successive  steps  in  the  demonstri^ni 
so  as  to  perceive  that  each  really  is  i 
necessary  consequence  of  the  preceding. 
There  is  no  confusion  or  vague  notions 
floating  constantly  before  the  mind  as  to 
what  is  tneantf  as  in  algebra  or  other 
parts  of  mathematics.  Tnere  is  no  com- 
plexity of  conditions,  and  uncertainty  as 
to  fundamental  assumptions,  as  in  the 
application  of  mathematics  to  physics. 
This  confusion  and  these  uncertainties, 
which  are  constantiv  tormenting  the  be- 
ginner in  one  case,  nave  no  existence  in 
the  study  of  geometry.  So  far,  then,  it 
may  be  called  the  easiest  of  alt  sciences ; 
not  that  it  is  easier  to  confine  the  atten- 
tion to  a  demonstration  in  Euclid  than 
to  One  in  algebra  or  the  differential  cal- 
culus of  equal  length,  provided  each 
step  in  the  one  were  as  clear  as  in  th« 
Other,  but  precisely  beeanse  this  proviso 
is  not  verified. 

If  we  now  consider  the  nature  of  the 
difficulties  in  algebra,  and  which  render 
it  impossible  to  give  a  boy  (or  any  other 
beginner)  clear  notions  of  the  reasoning 
until  he  has  acquired  a  good  deal  of- 
mechanical  familiarity  with  it,  it  will  be 
seen  that  they  partake  more  of  the  nature 
of  those  difficulties  which  are  encountered 
in  the  study  of  such  things  as  political 
economy,  or  in  the  arguments  of  every- 
day life :  they  are  difficulties,  not  In 
following  out  step  by  step  a  train  of 
straightforward  reasoning,  but  In  attach- 
ing^ clear  ideas  to  words  and  symbols,  in 
taking  into  account  all  necessary  condi- 
tions, and  putting  aside  all  unnecessary 
ones ;  in  selecting  from  a  variety  of /k»#- 
siifie  results  that  one  which  alone  is  of 
any  influenee  on  the  pcint  we  are  consi- 
dering ;  and  in  a  careful  remembering, 
throughout  the  whole  argument,  of  the 
assumptions  or  suppositions  made  at  its 
commencement.  The  merely  mechanieal 
part  of  algebra  requires,  perhaps,  less 
thought  than  many  manual  occupations : 
the  clear  and  distinct  insight  into  the  full 
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ineaniDg  and  rational  process  thus  sym- 
bolically carried  on,  requires  in  most 
cases  a  far  higher  effort  than  anything 
geometry  demands,  and  may  afford  a 
mental  discipline  as  valuable  in  some 
respects,  and  far  more  so  in  others.  You 
might  almost  teach  a  cat  to  differentiate 
and  integrate  ''  in  six  lessons,"  whilst 
very  few  rational  beings  ever  arrive  at  a 
clear  comprehension  of  the  real  nature 
and  principles  of  the  differential  and 
integral  calculus  in  less  than  six  years. 
Babbage*s  machine  can  work  away  at 
finite  differences  with  as  much  accuracy 
as  any  man ;  but  the  united  labours  of 
mathematicians  fo]^  centuries  inay  be 
unequal  to  the  task  of  tracing  out  all  the 
consequences  or  real  princimes  involved 
in  its  simplest  theorems.  All  this  purely 
mechanical  work,  however,  must  be  gone 
through  before  any  rational  view  of  the 
real  signification  of  what  he  has  been 
doing  can  be  attained  by  the  learner.  I 
have  no  faith  in  those  ultra-philosophical 
schemes,  so  rife  now- a-days,  for  making 
a  child  see  through  an  inch  board  by  one 
of  your  newly- patented  processes.      I 


have  a  great  deal  of  faith,  however,  in 
the  possibility  of  giving  a  much  more 
satisfactory  and  philosophical  insight  into 
these  matters  after  this  necessary  pre^ 
liminary  labour  has  been  gone  through^ 
than  any  which  the  ordinary  run  of  stu- 
dents ever  obtain ;  and  the  very  efforts 
necessary  to  this  end  I  cannot  but  consi- 
der as  quite  as  valuable  as  any  required 
in  the  study  of  geometry-— indeed,  in 
many  respects,  as  much  more  valuable. 
The  reason  that  so  few  engage  in  this 
sort  of  investigation  into  the  principles 
of  algebra,  or  analytical  reasoning  gene- 
rallv,  is  simply  its  very  great  difficulty. 
And  yet  the  inducements  to  such  an 
examination  are  of  no  ordinary  weight 
Let  us  advert,  in  the  first  place,  to  those 
inducements  arising  from  the  intrinsic 
interest  of  the  subject  iUelf.  It  is  well 
known  to  every  one  at  all  advanced  in 
such  studies,  that  the  most  curious  and 
paradoxical  results  are  met  with  every- 
where, and  that  often  apparently  sheer 
mysticism  or  downright  impoasibility 
leads  to  plain  and  evident  truth.  A.  H. 
(To  he  concluded  in  our  next,) 


6UTTA  FBRCHA  PATINTS.— NO.  IX.* 


Charlxs  Hancock,  qf  Brompton,  Oentle' 
man,  for  "  Improvements' 4n  the  Prepa^ 
ration  of  Outta  Percha,  and  in  the 
Application  thereqf,  alone  and  in  Comhi^ 
nation  with  other  Materials,  to  various 
Manufacturing  Purposes,**  Patent  dated 
Sept.  24,  1847;  Specification  enrolled 
March  24,  1848. 

My  invention  consists,  firstly,  in  certain 
modes  of  preparing  and  treating  gntta  per- 
cha,  alone  and  in  combination  with  other 
materials,  for  manufacturing  purposes,  by 
means  of  baths,  which  enable  me  with  ad- 
vantage to  obtain  higher  and  wider  ranges  of 
temperature  for  that  purpose,  than  has  been 
hitherto  attainable  by  the  use  of  water  only ; 
and  also,  in  some  cases,  kneading,  mani- 
pulating, and  otherwise  manufacturing  the 
simple  or  compound  material,  and  in  some 
cases  also  subjecting  it  to  the  action  of  a 
ehemical  agent.  For  temperatures  a  little 
above  that  of  boiling  water,  I  employ  a  solu- 
tion, saturated  or  nearly  so,  of  some  alludine 
salt  or  earth,  or  any  other  soluble  substance 
which  will  increase  the  density  of  the  water 
and  elevate  its  boiling  point,  such  as  car- 

*  For  ipeciflcationa  of  former  patent!,  •«•  M^ck, 
Mafi,,fIoB.  IISO,  1181.  1182,  1188,  1183, 1200,  1282, 
1233,  1259. 


bonate  of  potash,  carbonate  of  soda,  or 
muriate  of  lune,  or  any  other  soluble  salt 
which  will  not  act  prejudicially  upon  the 
material;  selecting  more  soluble  salts  or 
substances  in  those  cases  in  which  it  may  be 
desired  to  subject  the  material  to  higher 
degrees  of  temperature.  For  higher  tem- 
peratures, I  make  use  of  fixed  oils,  fats,  wax, 
or  similar  materials,  or  of  any  of  the  well- 
known  fiuible  metallic  alloys ;  and  for  the 
purposes  of  such  baths,  any  other  conve- 
nient and  economical  substance  may  be 
employed,  the  melting  or  boiling  point  of 
which  is  above  the  boiling  point  of  water. 
And  in  cases  where  a  liquid  bath  is  not 
requisite,  and  a  dry  bath  sufficient  for  the 
purpose  of  preparing  the  material  in  the 
intended  manner,  a  bath  of  sand,  or  any 
similar  substance,  may  be  employed.  The 
bath  which  I%se  in  performing  this  part  of 
my  invention  (of  whichever  of  the  aforesud 
descriptions  it  may  be),  is  to  be  heated  by 
such  of  the  ordinary  means  employed  for 
the  purpose  as  may  be  most  convenient. 
When  the  bath-vessel  is  filled  with  any 
solution  or  melted  substance  which  will  not 
exert  any  injurious  effect  upon  the  material 
to  be  operated  upon,  and  when  the  tempe- 
rature is  not  raised  beyond  SWf  of  Fahren- 
heit, I  immerse  the  gntta  pereha  or  eompoond 
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in  the  bath,  and  keep  it  so  immersed  until 
the  mau  is  thoroughly  heated  and  brought 
to  a  softf  plastic,  or  fluid,  or  semi-fluid  state, 
the  degree  6f  temperature  to  which  the 
materiid  is  heated  being  more  or  less  ele- 
vated, according  to  the  purpose  to  which  it 
is  intended  to  be  applied.  When  the  tem- 
perature of  the  bath  employed  is  so  high,  or 
the  substance  with  which  the  bath-vessel  is 
filled  is  of  such  a  nature,  as  to  act  injuriously 
upon  the  gutta  percha,  alone  or  compounded, 
as  aforesaid,  I  enclose  it  in  a  case,  envelope, 
or  vessel,  so  as  to  protect  it  from  injury ; 
and  this  case  or  envelope  may  be  mside  of 
doth,  plaster  of  Paris,  clay,  glass,  metal, 
or  of  such  other  substance  as  may  be  best 
adapjted  for  protecting  the  material  to  be 
operated  upon. 

The  vessel  used  for  any  of  the  aforesaid 
baths  may  be  open  or  closed,  and  the  con- 
tents may,  if  necessary,  be  subjected  to 
pressure  during  the  process  of  heating,  and 
the  vessels  may  be  made  of  any  shape  or 
size  which  may  be  most  convenient,  accord- 
ing to  the  purpose  to  which  it  is  intended  to 
be  applied. 

The  material  or  article  to  be  operated 
upon,  whether  gutta  pereha  or  any  of  its 
compounds,  and  whether  protected  by  a  case 
or  envelope  or  not,  is  to  be  kept  in  the  bath 
in  which  it  is  placed  for  the  time  which 
may  be  requisite  for  producing  the  intended 
effect. 

In  some  cases,  I  select  such  substances 
for  baths  as  will  produce  a  chemicsl  action 
upon  the  gutta  percha  or  any  of  its  com- 
pounds, as  caustic  alkali,  or  a  sulphuret  of 
an  alkali,  or  any  other  suitable  sulphuret ; 
and  the  temperature  to  which  my  baths 
enable  me  to  raise  those  materials  will,  in 
many  cases,  cause  the  chemical  agents  to  act 
more  effectually,  or  with  greater  energy.  If 
I  wish  to  deprive  gutta  percha  or  any  of  its 
compounds  of  any  acid  with  which  it  may  be 
mixed,  I  boil  it  in  a  bath  containing  water, 
holding  caustic  potash,  or  soda,  in  solution, 
and  of  specific  gravity  1010*"  or  1020'',  satu- 
rated, or  nearly  so,  with  an  alkali ;  and  the 
temperature  of  such  a  bath  at  its  boiling 
point  being  higher  than  that  of  water,  the 
acid  will  be  speedily  and  effsotually  separa- 
ted from  the  material.  The  action  of  the 
bath  upon  the  material  may  be  increased  or 
facilitated  by  agitating,  kneading,  or  other* 
wise  manipulating  it  during  the  process. 

Secondly,  my  said  invention  consists  of  a 
method  of  manuftusturing  gutta  percha  or 
any  of  its  compounds  into  vessels  and  hollow 
wares,  or  articles  of  various  forms,  by  dis- 
tending or  expanding  the  material  when  in  a 
soft,  plastic  state,  by  blowing  or  forcing  air, 
or  some  other  fluid,  into  a  bag  or  pieee  of 
caontchooc  placed  within  the  material  of 


which  any  vessel  or  article  is  intended  to  be 
made,  and  at  the  ssme  time  (when  necessary) 
subjecting  the  exterior  parts  of  the  material 
to  the  pressure,  action,  or  operation  of  such 
moulds  or  other  instruments  as  may  be 
necessary  to  give  the  intended  form,  size,  or 
pattern  to  the  article  into  which  the  mate- 
rial is  to  be  manufactured. 

For  the  purpose  of  making  any  article  in 
this  way,  I  take  a  hollow  piece  of  caoutchouc, 
preferring  caoutchouc  which  has  been  ren- 
dered permanently  elastic,  of  the  size  and 
shape  which  will  be  sufficient  to  enable  me 
to  distend  or  expand  it  in  the  requisite 
manner.  This  piece  of  caoutchouc  I  cover 
with  a  quantity  of  gutta  perclia,  or  of  any  of 
its  compounds,  sufficient  to  make  the  in- 
tended article ;  the  outside  of  the  piece  of 
caoutchouc  being  first  smeared  with  a  little 
fat,  soap,  or  some  other  thing  which  will 
enable  me  to  detach  it  with  facility  from  the 
interior  of  the  article  which  is  intended  to 
be  made. 

The  piece  of  gutta  percha,  or  of  any  of  its 
compounds,  used  ia  this  way,  may  either  be 
previously  made  into  a  cylinder,  ssck,  or 
any  other  shape  which  may  be  convenient, 
and  drawn  over  or  placed  upon  the  outside 
of  the  piece  of  caoutchouc ;  or  the  piece  of 
caoutchouc  may  be  covered  with  the  requi- 
site quantity  of  gutta  percha,  or  of  any  of  its 
compounds,  in  a  plastic  or  sheet  state,  in 
any  manner  which  may  be  most  convenient. 

The  piece  of  caoutchouc  being  covered 
with  the  piece  of  gutta  percha,  or  of  any  of 
its  compounds,  in  the  way  already  described, 
the  orifice  of  it  is  to  be  attached  by  a  liga- 
ture, or  any  other  convenient  means,  to  one 
end  of  a  tube,  through  which  air  or  any 
other  fluid  may  be  forced  into  the  interior  of 
the  caoutchouc.  The  piece  of  gutta  perdia, 
or  of  any  of  its  compounds,  is  then  to  be 
heated  in  a  water  alkaline  bath,  or  by  steam, 
or  by  any  other  convenient  means,  until  it 
is  brought  into  a  soft,  plastic  state,  and  theii 
air,  water,  or  some  other  flaid  convenient 
for  that  purpose,  is  to  be  .bk>wn  or  forced 
into  the  interior  of  the  piece  of  caoutehouc, 
until  the  caoutchouc  and  its  outside  covering 
are  distended  or  expanded  to  the  required 
extent. 

In  cases  where  it  is  intended  to  make 
globular  articles,  and  in  some  other  cases, 
the  blowing  or  forcing  air,  or  some  other 
fluid,  into  the  interior  of  the  materials,  may 
be  suffident  to  produce  the  required  effect, 
and  make  the  article  intended ;  but  it  will 
more  frequently  be  necessary  to  employ 
some  mould  or  other  instrument  to  give  the 
requisite  form  or  pattern  to  the  intended 
vessel  or  article. 

If  I  intend  to  use  a  mould,  I  plaee  the 
material,  heated  as  already  mentioned,  within 
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tb0  iottfior  of  the  mould,  and  then  proceed 
to  diit«nd  the  CAOUtcbouc  and  the  pieca  of 
gait*  perch«»  or  of  any  of  its  compoundf, 
bj  air,  or  some  other  fluid,  as  aforesaid, 
until  the  piece  of  gutta  percha^  or  of  any  of 
its  componnds,  is  forced  into  every  part  of 
the  monld,  and  by  these  means  is  formed 
into  the  shape  and  impressed  with  the  form 
and  pattern  which  the  mould  is  intended  to 
produce. 

The  article  thus  made  is  then  to  be  kept 
in  tbia  distended  state  until  it  baa  become 
cool  and  finui  after  which  it  is  to  be  with.. 
drawn  firom  the  mould,  and  the  piece  of 
caoutchouc  drawn  out  of  the  inside  of  it. 
Tha  orifice  of  the  vessel  or  article  made  in 
this  way,  may  then,  if  desired,  be  closed  or 
trimmed  in  any  manner  which  may  be  nece?- 
aary  to  finish  the  article  in  the  required 
nanner. 

The  moulds  to  be  used  in  performing  this 
part  of  my  invention  may  be  of  any  size, 
form,  or  shape  which  may  be  convenient, 
and  may  be  made  capable  of  impressing  the 
articles  to  be  manufactured  within  them,  with 
any  pattern  which  may  be  desired ;  and 
thase  moulds  may  be  constructed  in  a  aimilar 
manner  to  glaM> makers'  moulds,  or  of  any 
other  construction  or  in  any  other  manner 
which  may  be  deemed  most  convenient. 

In  some  ca^es,  instead  of  using  moulds, 
or  in  addition  to  using  moulda,  other  instru- 
meata  of  a  similar  description  may  be  used 
for  ffiving  shape  or  pattern  to  the  exterior 
of  the  arUcle  intended  to  be  made. 

The  pieca  of  c&outchouo  which  I  havp 
deaoribed  aa  placed  within  a  piece  of  gutta 
percha,  or  of  any  of  its  compounds,  which  la 
Intended  to  be  made  into  any  such  veaael  or 
article*  aa  aforeaaid,  I  use  for  tiie  purpose  of 
equaliaing  the  internal  pressure  of  the  air 
or  other  fluid,  by  means  of  which  the  piece 
of  gntta  percha,  or  of  any  of  its  compounds, 
is  to  be  distended  into  the  required  size  and 
shape,  or  for  rendering  such  pressure  equal 
in  evary  part  of  the  interior  of  the  article, 
and  for  preserving  the  article  from  injury,  bv 
the  air  or  other  fluid  being  forced  through 
gny  part  of  the  matarial  to  be  made  into  a 
Teaaci  or  other  article,  as  aforesaid.  In 
some  caaes  it  may  be  desirable  also  to  pro- 
taot  the  outside  of  a  pi«ce  of  gutta  peroha, 
or  of  any  of  its  componnds,  which  ia  in- 
tended to  be  made  into  any  vessel  or  article* 
•a  aforesaid,  before  heating  it  or  placing  it 
in  the  mould ;  and  in  auch  caaea  I  protect 
the  material  by  a  covering  of  caoutchouc, 
which  will  have  the  effect  of  keeping  the 
material  in  iti  proper  position  upon,  the 
interior  piece  of  caoutchouc  whilst  it  la  being 
heated  in  a  bath,  or  by  any  other  convenient 
IDfam, 


And,  thirdly t  my  said  invention  conaiata 
of  a  mode  or  modes  of  hardening  gutta  per- 
cha, in  order  to  render  it  more  durable,  and 
better  adapted  for  bearine  friction,  or  resist- 
ing the  effects  produced  oy  exposure  to  the 
weather.  For  this  purpose,  I  boil  gotta 
percha  for  an  hour  or  more  in  a  bath  con- 
taining a  solution  of  caustic  alkali,  aa  before 
described,  and  knead  the  gutta  percha 
therein  at  the  same  time  with  a  wooden 
agitator,  or  otherwise,  and  mix  with  it  a 
portion  of  the  oxide  of  iron  called  eolcothar, . 
and  of  the  oxide  of  lead  called  litharge,  or 
of  either  of  those  oxides  \  and  I  believe  that 
one  part  of  dther  of  those  oxides,  or  of 
a  combination  of  them  with  seven  parts  of 
gutta  percha,  or  thereabonta,  will  be  a  useful 
proportion  in  which  to  mix  the  materiala 
together. 

The  proportiona  of  these  materiala  may, 
however,  be  varied.  I  effect  the  admixturo 
by  introducing  the  intended  quantity  of  both 
or  either  of  these  oxides  into  a  masticating 
machine,  in  which  I  have  previously  plaoeS 
the  gutta  percha,  and  then  proceed  to  mas- 
ticate the  contents  of  the  maehlne  until  the 
materials  are  thoroughly  incorporated,  I 
also  add  about  ten  per  cent,  of  glue  or 
bituminous  matter,  preferring  it  in  powder, 
during  the  time  of  masticating  the  gutta 
percha  for  the  purpose  of  increasing  ite 
tenacity  and  cohesion. 


THE    PaaSEXT   8TATIB   OF  TRB    AET  OF 
MOSAIC. 

[From  a  paper  by  Digby  Wyaltf  Esq., 
architect,  in  the  Trmtwiions  q^  iHe  Soei^i^ 
qf  ArU,} 

On  the  revival  of  classical  studies  and 
Vitruvian  systems,  attention  was  naturallj 
turned  to  the  revival  of  aome  of  the  ancien| 
arts.  At  Rome  efforts  were  made  to  imitate 
the  Opus  Figlinum ;  at  Florence,  the  Opug 
Sectila :  both  were  crowned  with  auoeeaa, 
The  one  ia  now  known  to  ua  u  Koman,  tbtl 
other  aa  Florentine  mosaic. 

The  study  at  Elome  was  donbtleag  mudi 
atimulated  by  the  diaeoveriea  made  tberOf 
from  time  to  time,  of  varioui  aneieot  eg* 
amples,  and  it  was  to  ai4  this  ofajeot  the( 
the  great  Papal  Moaaic  Manufactory  ^^U 
eatabliahed.  Ai  no  change  appeara  to  luivf 
taken  place  in  the  mode  of  mannfwtnr* 
during  the  laat  200  years,  a  ahoH  notice  of 
the  process  now  followed  there  may  net  )m 
uninteresting*  A  plate,  generally  of  atetdi* 
of  the  aiae  of  the  picture  to  be  oopiedi  v 
first  aurrounded  by  a  margin  naing  about 
three-quarters  of  an  inch  from  ita  aorCioe; 
(bia  ia  then  covered  over  with  a  coeting  of 
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perb$pi  a  quarter  of  an  inch  in  thicknese 
of  mtttic  cement,  compoved  of  powdered 
Travertine  stone,  lime,  and  linseed  oil. 
This  is,  when  set,  entirely  covered  with 
pluter  of  Paris,  rising;  to  a  level  with  the 
surrounding  marnn,  which  is  intended  to 
be  ezaetlj  that  of  the  finished  Mosaic  ;  on 
this  is  traced  a  very  careful  outline  of 
the  picture  to  be  copied ;  and  with  a  fine 
ehiiel  just  as  much  is  removed  ft-om  time  to 
timet  ai  will  admit  of  the  insertion  of  the 
little  pieces  of  glass  Mosaic,  or,  as  the  Ita- 
lians caU  it,  <*  smalto.*'  ThU  '<  smalto''  i« 
composed  of  glasi ,  and  is  made  in  rounds, 
about  six  or  eight  inches  in  diameter  and 
half  an  inch  thick.  The  workman  then 
proceeds  to  select  from  the  great  depository, 
wherein  are  preserved  in  travs  nearly  10,000 
varieties  of  colour,  those  be  may  require, 
which  he  Uien  works  to  the  necessary  shape : 
this  ie  done  by  striking  the  smalto  with  a 
sharp.edged  hammer  directly  over  a  similar 
edge,  placed  vertically  beneath;  the  con- 
cussion breaks  the  smalto  to  very  nearly 
the  shape  required ;  and  it  is  then  more 
perfectly  ground  by  application  to  a  lead 
wheel  covered  with  emery  powder.  The 
piece  thus  shaped  is  then  moistened  with  g 
Utde  cement,  and  bedded  in  its  proper  situ- 
ation, and  so  on  until  the  picture  is  finished ; 
when  the  whole  being  ground  down  to  an 
even  face,  and  polished,  becomes  an  inde- 
structible work  of  art,  rescuing  from  ob- 
livion beautiful  forms  too  subject  to  mnta- 
bility  and  destruction.  Thus  have  been 
elaborated  some  of  the  noble  specimens  of 
Mosaic  that  decorate  St.  Peter's,  and  many 
pf  the  other  Roman  churches ;  and  thus  in 
modem  times  have  works  been  produced, 
fully  rivalling  in  every  respect  the  most 
exquisite  creations  of  antique  art.  Six 
r^olarly  instructed  artists  are  now  con. 
stantly  employed  in  the  '*  Fabrlca,"  at  the 
Vatican.  The  Florentine  Mosaic,  instead  of 
being  composed  of  a  fictile  material,  is  made 
entirely  of  marbles,  agates,  gems,  &c„  and, 
by  means  of  these  materials  only,  graceful 
nnd  elaborate  representations  of  flowers, 
fhiit,  ornaments,  Jkc,  have  been  produced. 
'Marbles  and  Jaspers  of  brilliant  colours, 
being  of  course  very  valuable,  are  only  used 
in  tmn  slices  like  veneer,  and  are  backed 
upon  fdate.  The  process  is  extremely  tedi- 
onf;  a  paper  mould  having  to  be  cut  for 
evei7  imall  piece  of  marble,  and  each  part 
most  be  ground  at  the  wheel  until  it  exactly 
coincides  with  thax  pattern.  Considering 
the  extreme  difficulty  of  working  in  such 
materials,  the  finished  pictures  are  quite 
Htonishingt  and  some  of  the  works  at  pre- 
sent in  hand  in  the  Grand  Pucal  Manufac- 
tory at  Florence,  intended  for  the  high  altar 
In  the  chapel  of  the  Medici  gt  Sanl^orenxo, 


will  be  the  most  beautiful  ppeciinenf  yet 
produced.  Of  course  the  demand  for  such 
elaborate,  and  consequently  expensive  la« 
hours,  must  be  very  limited,  so  that  the 
trade  cannot  be  general,  and  is  on  that  ac* 
count  principally  restricted  to  the  formation 
of  chimney  ornaments,  paper  weights,  £(C. 

As  far  as  my  observation  has  extended  I 
am  not  aware  of  any  effort  yet  made,  bv 
any  of  the  nations  of  Europe  (fxcep/ /if o/y; 
for  the  re-establishment  of  a  Mosaic  manu- 
factorv.  To  quote  the  words  of  Mr,  Ward's 
very  intelligent  paper,  in  Mr.  Blashfleld'f 
valuable  work,  on  Mosaic  floors,  **  About 
forty  years  ago  a  patent  was  obtained,  by 
Mr.  Charles  Wyatt,  for  a  mode  of  Imitating 
tesselated  pavements;  by  inlaying  stone 
with  coloured  cement«  —  floors  thus  con- 
structed, however,  were  found  liable  to  be- 
come uneven  in  use,  in  consequence  of  the 
unequal  hardness  of  the  materials,  which 
defect  prevented  their  general  adoption. 
Terra  cotta  (or  burnt  clay)  inlaid  with 
coloured  cements,  has  alto  been  tried,  but 
found  liable  to  the  same  objection." 

During  the  last  ten  years  cements,  co- 
loured with  metallic  oxides,  havq  been  used 
by  Mr.  Blashfield,  and  with  a  tolerably  fuor 
cessful  result  for  work  protected  from  the 
weather ;  but  for  out-doorwork,  required  to 
stand  frost,  it  has  been  found  necessair  te 
employ  Roman  cement,  of  which  the  aark 
brown  elves  a  dingy  hue  to  all  colourp 
mixed  ^th  it.  This,  with  some  other  praor 
tical  difficulties,  has  Interfered  with  the  suc- 
cess of  the  plan.  Bitumen,  coloured  with 
metallic  oxides »  has  also  been  tried  by  Mr* 
Blashfield  as  a  material  for  ornamental  floors 
log.  The  ground  work  of  the  pattern  was 
first  cast,  in  any  given  colour,  and  the  Inter- 
stices were  afterwards  filled  up  with  bitu- 
men of  various  other  shades;  but  this 
method  was  even  less  successful  than  the 
former.  The  contraction  and  expansion  of 
the  bitumen  soon  rendered  the  surface  un- 
even ;  the  dust,  trodden  in,  obsenred  the 
pattern,  and  the  plan,  besides  belne  Ineffec* 
tual,  was  expensive."  Thus  fkr  J  We  em- 
ployed the  words  of  Mr.  Ward's  reoord  of 
the  difficulties  which  inevitably  attend  upon 
the  outset  of  any  Iqgenlous  revival  |  re« 
serving  to  myself  the  pleasure  of  deseribins 
to  yon  the  progress  of  more  fucceeiral 
experiments. 

In  the  year  1839,  Mr.  Blaehfield,  having 
been  called  upon  by  Mr.  Hope  to  eons^A 
an  elaborate  Mosaic  flooring  for  him,  $%  his 
seat  at  Deepdene,  in  Surrey,  and  beariiup  in 
mind  the  principle  of  the  ancient  "  Opus 
incertum,''  the  Venetian  pii^,  and  the  eom- 
mon  Italian  **  Traszo"  floors,  constructed  a 
pavement  which  hes  eliolted  much  admirm- 
tion   from  those  men  of  taste  who  )iave 
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examined  it.  This  and  many  similar  efforts 
attracted  more  general  attention  to  the 
subject,  and  consequently  a  more  general 
demand,  ivhich  paved  the  way  for  those  great 
improvements  in  the  art  of  mannfactaring 
and  laying  down  ornamental  pavements, 
which  it  is  now  my  pleasing  duty  to  describe. 

These  ingenious  inventions,  or  revivals, 
are  three  in  number :  the  first  to  which  I 
would  briefly  call  your  attention  is,  though 
not  precisely  Mosaic  in  its  nature,  still  so 
nearly  allied  to  it  in  character  and  appliance 
that  it  cannot  be  well  separated  from  it ;  I 
allude  to  the  Encaustic  tiles.  As  many 
here  present  are  doubtless  aware,  these  con- 
sisted of  a  fictile  material  made  into  forms 
of  about  six  inches  square,  into  the  surface 
of  which,  while  still  in  a  soft  state,  were 
pressed  metal  dies,  upon  which  a  pattern 
was  worked  in  relief;  the  ornament  being 
thus  indented,  the  intaglio  or  indentation 
was  filled  up  with  clay  of  a  different  colour. 
The  tile  was  then  baked,  and  covered  with  a 
vitreous  glaze,  at  once  enhancing  and  pro- 
tecting the  colour  of  the  material.  This 
art  obtained  universally  in  England  from 
about  1300  to  1500,  and  was  again  revived 
in  1830,  when  a  patent  was  taken  out  for  the 
manufacture  of  similar  tiles;  since  which 
period  the  revival  has  been  carried  out  on  a 
large  scale  by  Messrs.  Minton  and  Co.,  of 
Stoke- upon-Trent,  and  many  other  manu- 
facturers, through  whose  exertions  this 
beautiful  decoration  has  now  a  very  extensive 
employment. 

The  second  great  step  in  the  revival  of 
the  art  of  Mosaic  to  which  I  would  allude 
is  that  made  by  Mr.  Singer  (most  ably 
assisted  by  Mr.  Pether)  who,  in  the  year 
1829,  obtained  a  patent  for  a  most  ingenious 
machine,  securing  a  perfectly  uniform  Tes- 
sera, by  very  simple  means ;  also  greatly 
improving  tha  mode  of  backing  and  laying 
the  pavement.  As  Mr.  Singer^s  process  is 
very  simple  and  ingenious,  I  will  trespass 
on  your  patience  by  giving  a  brief  descrip- 
tion of  it.  His  object  was  to  secure  a  per- 
fect imitation  of  the  ancient  Roman  *'  Opus 
Tesselatum,"  and  to  this  end  he  required  to 
produce  tesserae,  or  small  cubes,  uniform 
in  sise,  hardness,  colour,  and  surface ;  and 
to  accomplish  this  he  placed  compact  and 
well  manipulated  clay  in  a  machine,  where, 
by  means  of  powerfol  levers,  it  was  sub- 
jected to  great  pressure,  and  made  to  exude 
at  last  out  of  a  horizontal  aperture  of 
six''  by  half  an  inch.  As  it  protruded  it 
was  out  into  lengths  of  three'' ;  and  these 
small  pieces  of  clay,  of  six''  in  length  by 
three"  in  breadth,  and  one-half  in  depth, 
were  left  for  some  days  to  dry.  Fifteen  or 
twenty  of  them  were  then  laid  upon  one 
another,  and  a  frame  of  corresponding  size 
(across  which  were  Btndned  wires,  crossing 


one  another  at  regular  intervals,)  sliding  ver- 
tically on  two  uprights,  was  made  to  pass 
through  them,  cutting  out  by  this  motion 
perhaps  one  hundred  uniform  tessene. 
When  any  curved  forms  were  required  the 
tesserss  were  placed  angle-wise  in  a  groove, 
and  a  piece  of  curved  metal  bemg  made  to 
pais  through  a  quantity  of  them  placed 
together,  of  course  gave  a  perfect  coinci- 
dence of  form  in  the  parts  divided.  The 
tesserce  were  then  burnt  and  partially  vitri- 
fied, making  a  very  nice  material,  and  one 
by  means  of  which  beautiful  tesaelated 
pavement  may  be  produced.  The  works 
already  executed  by  Mr.  Singer,  among 
which  may  be  noticed  the  flooring  of  the 
hall  of  the  Reform  Club,  and  the  paving  of 
a  portion  of  Wilton  Church,  near  Salisbury, 
are  of  great  beauty.  And  his  process  needs 
only  the  fostering  hand  of  good  taste  to 
produce  the  most  beautiful  and  luxuriant 
fruits. 

The  third  great  Improvement  to  whick  I 
would  allude,  and  which  carries  one  branch 
of  the  art  of  Mosaic  to  even  a  higher  point 
of  perfection  than  that  attained  by  the  an- 
cients, was  originally  discovered  by  Mr. 
Prosser,  of  Birmingham,  in  the  year  1840. 
"  He  found  (to  quote  the  words  of  Mr. 
Ward)  that  if  the  material  of  porcelain  (a 
mixture  of  flint  and  fine  clay)  be  reduced  to 
a  dry  powder,  and  in  that  state  subjected  to 
strong  pressure  between  steel  dies,  the  pow- 
der is  compressed  into  about  a  fourth  of  its 
bulk,  and  is  converted  into  a  compact  sub- 
stance of  extraordinary  hardness  and  density, 
much  less  porous  and  much  harder  than  the 
common  porcelain  uncompressed,  and  baked 
in  the  furnace.  This  ingenious  discovery 
was  at  first  applied  by  Mr.  Prosser  to  the 
manufacture  of  buttons ;  but  the  happy  idea 
having  suggested  itself  to  Mr.  Blashfield, 
that  this  process  was,  of  all  others,  the  one 
best  suited  for  the  formation  of  tesserae,  be 
made  arrangements  with  Messrs.  Minton 
and  Company,  who  had  been  employed  by 
Mr.  Prosser  to  carry  out  this  invention, 
for  a  supply  of  small  cubes  thus  formed ; 
and  by  the  application  of  these  he  has  mudi 
benefited  the  art,  and  carried  out  many 
large  works  with  very  great  success.  Theee 
tesserae  can  be  made  of  any  form,  either  in 
squares  for  tesselation ;  triangles,  and  hexa- 
gons, for  imitation  of  the  *'  Opus  Alexan- 
drinnm ;"  polygons  and  rhomboids ;  or  of 
any  colour ;  and  by  means  of  enamelling 
the  surface  with  the  most  brilliant  tints  and 
gold,  very  perfect  substitutes  for  the  ancient 
glass  Mosaic  may  be  produced. 

In  order  to  form  a  Mosaic  with  these 
tesserae,  the  pattern  is  first  arranged  upon 
a  true  bench,  that  is,  a  perfectly  level  and 
rectangular  table,  and  then  the  tesserae  are 
placed  close  togetiier  upon  it,  so  as  to  form 
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exactly  the  required  ornament ;  they  are 
then  covered  over  with  a  cement,  discovered 
by  Mr.  Blaahfieldi  which  seta  to  an  extreme 
degree  of  hardneaa,  and  perfectly  reaista 
both  heat  and  water.  Previously  to  thia 
diacovery  Roman  cement  had  been  employed. 
On  that  are  bedded  atrong  tiles,  or  slate 
backing.  When  the  cement  haa  set,  which 
taVes  place  very  quickly,  the  pavement  may 
be  removed  and  laid  down  in  the  situation 
intended,  and  will  be  foand  to  be  perfectly 
tnxe  on  the  face,  of  an  even  hardness,  im- 
periahable,  and  unchanging,  with  an  almoat 
imperceptible  joint;  and,  altogether,  as 
beautiful  aa  such  a  work  of  art  can  be.  I 
need  not  do  more  than  call  the  attention  of 
the  membera  of  thia  society  to  the  paving  of 
their  entrance  hall,  for  the  formation  of 
which  they  are  indebted  to  Mr.  Minton  and 
Mr.  Blaahfield,  to  convince  them  of  the 
beauty  and  perfection  to  which  this  art  may 
be  carried. 

— ♦-— 

A  PARTING  WORD  TO  AN'*BX-RBVIXWKR.'' 

Sir,— The  effect!  of  my  former  letten  upon  your 
*•  Ex-Reviewer'*  have  extended  farther  than  I  had 
wlahed  or  anticipated.  Carrying  out  hii  own  ana> 
logy,  I  might  say,  that  while  my  expostulations 
were  for  *'  reform"  only,  they  have  caused  an  "  ab- 
dication.*' Let  me  then  assure  your  correspondent 
that  I  hope  he  will  not  confine  his  communications 
to  the  Bubjecti  which  in  a  late  number  of  the  Ma- 
gaxine  he  proposes  to  consider,  but  vill  resume 
the  dignities  and  Ainctions  he  has  somewhat  hastily 
relinquished. 

I  shall  not  ftirther  notice  the  strong  expressions 
which  occur  in  his  last  letter,  as  I  am  satisfied  that 
I  shall  thereby  leave  the  field  with  an  advantage 
on  my  side;  but  as  I  have  never  been  conscious  of 
the  intention  to  give  oflbnce,  so  am  I  peifeetly 
ready  to  retract  any  expressions  on  my  part 
vhich  could  be  possibly  construed  as  proceed- 
ing firom  such  intention.  I  trust  then,  that  ve— 
alt>eit  with  our  vizors  down— part  shaJiing  hands, 
and  remain,  your  obedient  servant,  -\- , 

Temple,  March  25.  "' 

■      » 

KOTSS  AHD  NOTICK8. 

Gold  from  yioMt.-^Mt.  R.  Hunt  sUted  In  a  recent 
lecture  at  the  London  Institution  that  he  had 
been  informed  by  a  gentleman  of  the  highest  che- 
mical sunding,  that  he  had  extracted  ft'om  a 
quantity  of  the  petals  of  the  blue  violet  a  weigh- 
able,  though  a  minute,  portion  of  gold.  He  was 
not  at  Ui)erty  to  name  the  gentleman,  bat,  were  he 
to  do  so,  every  person  present  would  at  once  re- 
cognise him  aa  the  highest  possible  authority  on 
ffuch  a  question.  There  might  be  a  mist^e  In  the 
matter,  but  he  could  not  believe  that  that  could  be 
the  case  In  such  able  hands. 

Materiality  <tf  the  Electric  Fluid.— ^r.  Lake, 
of  the  Royal  Laboratory,  Portsmouth,  haa  com- 
municated to  the  Lancet  the  results  of  a  singular 
experiment,  which  appears  to  show  that  the  electric 
agent  is  really  fluid ;  and  that  when  collected  so  aa 
not  to  exert  its  powers  of  attraction  and  repulsion, 
it  obirys  the  laws  of  gravitation  like  carbonic  acid 
and  other  gases.  The  electric  fluid  was  received  in 
a  Leyden  Jar  insulated  on  a  glass  plate.  At  the 
lower  part  of  the  Jar  was  a  crack  in  the  side,  of  a 
Btar-like  form,  and  ftem  around  this  the  metallic 
coating  was  removed.  On  charging  the  Jar,  it  was 
observed  that  the  electric  fluid  soon  began  to  flow 
but  in  a  stream  firom  the  lower  opening:  and  on 
coDtinulDg  thoworUng  oftb«  ma^Une,  it  flvved 


over  the  lip  of  the  Jar,  descending  In  a  ftlnt  lumi- 
nous conical  stream  (visible  only  in  the  dark)  until 
It  reached  the  level  of  the  outside  coating,  over 
which  it  became  gradually  diffused,  forming,  as  It 
were,  a  fdll,  or  collar.  When  the  Jar  was  a  little 
Inclined  on  one  side,  there  was  a  perceptible  dif- 
ference In  the  time  of  its  escape  over  the  higher 
and  lower  parts  of  the  lip,  ftom  the  latter  of  which 
it  began  to  flow  first.  On  discontinuing  the  work- 
ing of  the  machine,  the  fluid  flrst  ceased  to  flow  at 
the  lip  of  the  Jar,  and  then  at  the  lower  i^eiture. 
On  renewing  the  operation,  it  first  re-appeared  at 
the  lower  aperture,  and  afterwards  at  the  mouth. 
This  very  ingenious  experiment  appears  to  estab- 
lish the  fact,  that  the  electric  fluid  is  matexial, 
and  is  influenced,  under  certain  •Ircnmstancef,  by 
the  laws  of  gravitation. 

Fall  and  VelocU^  of  Rivers.— The  fall  of  a  river 
influences  in  part  the  velocity  or  force  of  Its  cur- 
rent, but  not  to  such  an  extent  that  the  rate  of  fall 
could  be  taken  as  a  scale  for  the  rate  of  velocity. 
The  Rhine,  Danube,  and  Elbe  are  very  rapid  rivers, 
yet  they  only  exhibit  a  fall  of  one  or  two,  and  very 
seldom  three  feet  per  mile.  The  "  gentle  Tweed," 
with  an  average  fall  of  nearly  eight  feet,  from  the 
affluence  of  Biggar  water  to  the  sea,  is  fireely  navi- 
gated by  small  boats—while  a  £s11  of  only  two  feet 
In  the  Danube  causes  the  greatest  obstacles  to  na- 
vigation. The  Severn  and  the  Shannon  are  much 
alike  inr  magnitude;  the  average  descent  of  the 
former  is  26*6  Inches  per  mile,  of  the  latter  only  nine 
Inches;  and  yet  the  Severn  pursues  its  course 
without  any  rapids  or  falls,  whilst  the  Shannon 
forms  the  magnificent  falls  of  Doonas,  equalling 
the  most  celebrated  in  Europe.— If r.  A,  Peterman : 
Trans.  Oeog,  Soe. 

New  ^ronatUie  Mackine.—The  Mining  Journal 
quotes  a  letter  f^om  Rotterdam,  dated  7th  ultimo, 
which  states  that "  M.  F.  L.  de  Ruijter  has  invented 
an  eronautic  machine,  which.  Instead  of  requiring 
the  power  of  the  balloon,  rises  into  the  air  l^om  the 
impetus  of  its  own  working,  with  a  weight  of  200,000 
Netherland  lbs.,  with  imn^nse  rapiditg,  and  can  be 
steered  at  will."  The  "  impetus  of  Its  own  work- 
ing!"   What  does  that  meant 

Gutla  Percha.— The  importations  of  this  article 
continue  to  take  place  In  bu^e  quantities.  A  ves- 
sel, lately  arrived  fh>m  Slncapore,  haa  brought,  as 
~)art  of  an  extensive  eargo  of  eastern  productions, 
,386  packages,  and  5,08i  blocks  of  the  article. 

Jntiquitg  of  Gunpowder. — The  flrst  application 
of  gunpowder  to  the  firing  of  artillery  has  been 
commonly  ascribed  to  the  English  at  the  battle  of 
Cressy,  August,  1346  ;  but  hitherto  this  fact  has 
depended  almost  solely  on  the  evidence  of  a  single 
Italian  writer,  coupled  with  the  circumstance  that 
the  word  "gunners"  has  been  met  with  in  some 
public  accounts  of  the  reign  of  Edward  III.  Upon 
this  point  the  Kev.  J.  Hunter  has  lately  communi- 
cated to  the  Society  of  Antiquaries  some  new  and 
curious  particulars,  derived  from  records  of  the 
period,  showing  the  very  names  of  the  persons 
employed  In  the  manufacture  of  gunpowder  (out  of 
saltpetre  and  "  quick  sulphur,**  as  it  was  called, 
without  any  mention  of  charcoal,)  and  the  quan- 
tities supplied  to  the  King  Just  previously  to  his  ex- 
pedition to  France  in  June  or  July,  1846.  In  the 
Records  it  is  termed  pulvis  pro  ingeniis;  and 
they  establish  that  a  considerable  weight  had  been 
supplied  to  the  English  army  subsequently  to  its 
landing  at  La  Hogue  and  previously  to  the  battle  of 
Cressy;  and  that  before  Edward  III.  engaged  in 
the  siege  of  Calais  he  issued  an  order  to  the  proper 
ofllcers  in  England  requiring  them  to  purchase  aa 
much  saltpetre  and  sulphur  as  they  could  procure. 
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{One  only  Sealed  this  Week.) 
Benjamin  Grey  Bablngton,  of  George  -  street, 
Hanover* square,  Middlesex,  M.D.,  and  John  Spur- 
gin,  of  Gulldford-street,  Middlesex,  M.D.,  for  im- 
provomenta  in  the  manufitctttxe  of  metaliio  pens. 
March  27;  six  months. 
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WtlKtT  List  or  llMIdtrS  VOft  AKTIOLM  OF  UTILITT   KBOISTBEID* 

Date  of  No.lB 
AMUtra-th«Ee- 
ilon.      gUt«r.    Proprl«tors*K«m«8.  Addresses.  Subjects  of  Designs 

Mur.M     ISM     J.  W.  ftod  O.  Bt«T«is.M  StowoMrket     Biewer}%     Stow- 

ttttket  ...» M Btflejr  or  gndii  rMdUa|  ini- 

chine. 

17      1400     BarnalMs  Vtrf m...  Newport,  Isle  of  Wight.... a......  Drill. 

H      1401      Goorfs  Jaoobs  ............  Codkspur-street Handle    for    umbrelUs   tad 

parasob. 

t8     140S     aiehttdOnre High  Bolbom,  Ultot  Is  tnnsers 

maker .•..•M>...M..M..«.t..*.  Waisteoat. 

„      1408     Tyler  and  Boa Warwick-lane  .„ Water-closet. 

19     1404     WUllam  Jeakes  ...m....  Oieat  Russell  -  street,  filooms- 

horr - Day's  Cfown  wtndgttiri  aM 

▼entilaMT. 
„     1405     Simoox,  Pembtrtoa,  ft 

8ohe Bfamldgham Rack-pulley. 

M     1406     Hilliard  and  Thomason,  Biimlngham m... ,», ...  SUde and  sprtag  safety-Moaei. 

,»     1407     Wlillaaii  Preitt Btraud,  trunk  aad  portmaatisau 

mannfkcturer  ..«»..............«•  Railway     trayeUer's      yada 

uecum. 


9[tibtvtistmmts. 

To  Bni^een  and  BoUer^Makem. 

t^P.WSLDED  IRON  TaSBS,  FOR  MARINE  AND  LOCO^OTIYB  STBAtf-BOILBRS,  TotM 

•*■*  for  Steam,  Qas,  and  other  purposes  i— all  softs  of  Oaa  Fittings.  The  BlmBlDghani  Patalit  Itmt 
Tabe  Company,  42,  Cambridgo-ttreet,  Birmingham,  and  Smethwiok,  Staflbrdahlra^  manateture  B<ntaff 
and  Oae  Tubes,  under  an  exolualye  Lloense  from  Mr.  Riohard  Preseerf  the  Patentee. 

These  Tubes  are  extenslyely  used  in  the  Boilers  of  Marine  and  Loeomotive  Steam  Sngtnet  In 
Kngland  and  on  the  Continentj-'are  Stronger,  Lighter,  Cheaper,  and  mot«  Durable  than  Snu  or 
Copper  Tubes,  and  are  warranted  not  to  open  In  the  weld. 

42,  CAMBRIDGB-BTREET,  CRESCENT,  BtRMlNGHAM. 

Works-^methwicki  Stallbrdihinu 

LONDON  WaREHOUSE-No.  68,  UPPER  THAblBSSTREBT. 


Wliat  to  £atp  Drink,  and  Aroid. 

SdiTRft  DtosSTXoit  1     What  a  boon !  but  what  a       "  HOW  to  be  HAPPY"  (the  pHoft  Is  but  la.  aaeh; 
rarity !    All  the  wealth  in  the  world  cannot  buy  it,       if  by  post,  1  s.  6d.  in  stamps.)    They  r  ^ 


and  yet  how  simple  it  is  to  secure  it.  Dreamless  nostrum,  pill,  or  balm,  but  render  every  possessor 
nights  l*^How  rmeshlng  Is  a  good  night's  rest,  and  master  or  mistress  of  his  or  her  own  case.  They 
how  few  obtain  It  1  How  flearful  Is  illness,  and  who  tell  home-truths,  aud  detail  fhcts  that  may  astound, 
haye  we  to  blame  f9r  It  but  ourselves  r  Physic  Is  but  which  are  worthy  of  recognition ;  and  they  fttr- 
one  evil  to  cure  another;  but  caution  keeps  off  more  thermore  unmystuy  the  laws  of  Ufb^  health,  aad 
ire  than  water  quenches.  Reader,  if  you  value  the  happiness;  that  how  to  live  happily  and  coateai* 
desiderata  of  good  health  in  the  day,  and  tratiqull  rdiy,  is  rendered  clear  and  open  to  the  hwoUeil 
tBpose  at  nights,  together  with  mental  serenity  at  intelligence.  To  be  had  of  Sherwood,  IS,  Pater- 
all  times,  or  shonld  lack  flrmness  of  nerve  or  pur-  noster-row;  Carvalho,  147,  Fleet^treel;  Maan,  SB, 
pose,  or  suffer  from  the  sorrows  of  an  afflicted  body,  ComhUl ;  Nelson,  497,  West  Strand,  aad  all  boA* 
seek  how  to  obtain  the  former,  and  remove  the  sellers ;  or  direct  irom  the  Author,  10,  Aigytl^plaoa, 
latter,  in  DR.  CULVERWELL'S  little  Memoirs,  Regent. street,  who  can  be  personally  eoiilbnad 
called  "  HOW  TO  LIVE ;  or,  WHAT  TO  EAT,  with  daily  UU  four,  and  la  tha  evening  till  aiae. 
DRINK,  and   AVOID;"  and  its   Companion^ 


Lowell  Patent  Scrtw  Propallei'. 

tVlt  E  attention  of  the  PnbUe  is  called  to  the  above-  blades,  which  are  COLOUR  AfiLi  IMtTATl6NB 

-^  named  Patent,  as  several  parUes  are  attempting  of  hii  Patent,  cannot  be  made^  used,  or  vended 

to  Introduce  ship  propellers  of  curved  blades,  deno-  for  submarine  ship  propellers  withont  being  a  piricf 

minated  screw  propellers,  none  of  which  are  capable  of  Lows's  Patent.    All  parties  so  Infringing  read^ 

of  prodnelBg  the  indispensable  requisites  of  speed  themselves  liable  to  treble  costs  of  an  aetfod 

Md  aeetirity.unlees  they  eomowithta  the  PatAit  The  PropHetors  of  the  above  Patent  aia  pit- 

iSSiiSLSl:  ^^VJL}f!!!i'    ^.  •"  *•*!!!?  •  !"*5  '^.  «"*^*  "«*""*  «?«"  reasonable  Ceraif. 

eombinatloBs  of  bladee  being  seotlons  or  portloM  Application  to  be  made  ai  the  PropeUar  OOoti. 

ti^/^'^^'^^  ~**S^™  **«•  or  Wtat  Up: l»,  looi^-nreef,  London-Sridg^'^  ^^' 

turns,  and  iMi  than  a  irholo  turn,  or  any  curred  ^igitizSJ^WARD  /fiNWN,  Sec. 


GUTTA  PEROHA  OOMPANVS  WORKS, 

WHARF  ROAD,  CITY  ROAD, 

London,  Iti  April,  1848. 

THE  OUTTA  PBRGHA  COMPANY  have  great  pleasure  in  itatingthat  the  steadily  Increasing  demand 
Ibr  the  Patbmt  Gutta  FaacHA  Dritxko  Bands  JustlflM  the  utmost  confidence  that  they  aie  ftiUy 
approved. 

Their  durability  and  strength— permanent  contractility  and  uniformity  of  substance— their  non*BasQ«p- 
llbili^  of  injury  from  contact  with  Oils,  Grease,  Acids,  Alkalies,  or  Water— and  the  Shcility  with  whieh  thfe 
single  Joint  required  can  be  made  in  Bands  of  any  length-^render  them  superior  for  almost  tli  working 
purposes,  and  decidedly  economical. 

GaloSSsA,  TuBlvo  of  all  sites,  Boimtxs,  CAtBSTxas,  Ststhbscofxs,  and  other  Burgical  Instrumentf  i 
MfrtTLnxNOi  ton  Ptctvnn  Fbamss  and  other  decorative  purposes;  Wxxve,  Thon«s;  Tmiiiiis,  Oolv,  and 
CnicxxT  BAI.LS,  &c.,  in  great  variety. 

Patent  Outta  Percha  Shoe  Soles. 

The  appUeabiUtjr  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satlsfiMitorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  tliis  purpose,  its  merits  having  been 
fteknowledeed  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Solas  wear  twice 
as  long  as  leather,  with  gr«at  additionil  personal  comfbrt;  and  they  remain  perfbctly  impervious  to  wet 
until  quite  worn  tnrott^. 

Boot  and  Shoe  Soles  for  Sninmer  Wear. 

The  ftet  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escape  the  suflbriiig  which  the  proverbial  uncertainty  of  our  climate,  xvaH  in  Suhmjbb,  so  often 
Inflicts  upon  the  ineautious,  and  this  efibct  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afibrd  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

At  th^sama  tifM,  the  remarkable  non-conducting  proptrtiea  ^  Gutta  Pwrtka  afford  a  matt  vatmabU  pro- 
ieetion  lo  Mom  toko  nrt  mkJMttd  to  »ftftring  or  inconvenitnee  by  walking  upon  heated  pavemenit. 

TIm  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  Leather,  has  long  since  been 
deeidedf tn  favour  of  the  former;  aad  no  Instance  of  failure  has  yet  come  to  Uie  kaow- 
ledce  of  the  Compeny  which  uaf-  not  be  ascribed  to  a  neg^lect  of  their  printed 

Birectioas.  ^ 

Testimonials  relating  to  Shoe  Soles. 

'*  Of  all  the  dlteoveries  and  inventions  which  have  hitherto  been  brought  into  notice  for  the  purpose  of 
preserving  the  fitet  from  damp,  nothing  is  comparable,  either  in  cheapness  or  effloien«r»  to  Outta  Percha. 
bsrdenetv  especlslly,  whose  dally  occupations  occasion  them  to  be  much  in  the  open  otr,  and  worklnft  or 
standing  on  wet  ground,  will  find  this^^liable  and  simple  substance  of  infinite  value.  The  natural  eauiion 
which  one  usually  feels  with  respect  to  new  things,  etpecially  when  they  come  verf  highlg  recommended, 
tirettnted  us  firom  listening  with  mueh  attention  to  what  we  regsrded  as  pretended  excellencies.  We  were, 
nt)wever,  intlueed  to  make  the  trial  of  a  pair  of  <  Gutu  Percha  Soles,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  dailx  wear,  we  think  It  right,  fbr  the  sake  of  others,  to  say  the  Gutta  Peroha  Seles 
are,  for  dryness  and  waimneM  to  the  ftet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
bility, it  is  equal,  and,  we  thhik,  superior  to  leather."-«Gartf^»^«'  mnd  Fmrmen*  JounuUt  February  12, 
184S.  -I 

(Cepf.)  J  Lowndee-stieet,  12th  November,  \H9, 

Mt  dbak  Sir,— 1  have  for  some  tlmo  worn  the  OuHu  Pmia  Soiett  and  un  very  happy  to  bear  testi- 
mony to  the  adndrable  qualities  of  this  substance  for  the  purpose  of  Shoe-making,  for  it  is  net  ehlyvery 
durable,  but  perfectly  Impervious  to  wet. 

the  Gutta  Percha,  I  find,  poetesses  properties  which  render  it  invaluable  fbr  winter  shoes.  Tt  is,  eeai- 
mtred  with  Leather ^  a  etow  conductor  oj  heat;  the  efiect  of  this  is,  that  the  warmth  of  the  feet  is  retained, 
however  cold  the  surface  may  be  on  Which  the  person  stands,  and  that  clammy  dampness,  so  ol^^tlonable 
in  the  wear  of  India  Rubber  shoes,  Is  entirely  prevented.  On  first  using  Gutta  Percha  shoes,  the  weaier 
is  forcibly  struck  with  the  superior  warmth  and  comfort  which  Is  produced  by  this  non-eondneting  property, 
and  t  confidently  predict  thai  all  thosfe  who  try  Gutta  Peroha  wili  be  steady  rustomers.-^I  am,  my  dear 
Vir,  very  truly  yours,  JAMES  C.  OUMMING,  M.D. 

To  C.  Hancock,  Bsq.,  the  Gutta  Percha  Company. 


Oentlsksm,— I  have  given  the  Gutta  Percha  Boot  Sotet  what  may  be  considered  a  hit  trial ;  namely, 
three  montlis'  constant  wear  on  a  rough  gravelly  road,  and  can  bear  testimony  to  its  usefulness :  with  proper 
eare  in  putting  them  eis,  uid  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  Leather, 
and,  bnng  trnpervioue  to  wet,  will  be  found  invaluable  to  persons  subject  to  damp  or  cold  feet. 

W.  DIAR, 

November  4th,  1847.  Principal  Officer  U.  M.  Customs,''^Vhitstab)e. 


{Copu.)  Manchester,  1st  March,  1848. 

Sxa,— In  the  month  of  August  last  t  began  to  wear  a  pahr  of  Gotta  Percha  Soles,  put  on  by  my  fhther, 
who  is  a  shoemaker,  No.  IS,  Port-street,  and  have  worn  them  every  day  since,  being  upwards  of  six 
months,  and  I  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  soUs  would  wear  a  month 
longer.    1*hey  have  out- worn  three  pairs  of  heels,  which  had  strong  Iron  nails  beat  in.— Yours,  &c., 
(Signed)  ALFRED  LAMB, 

Porter  at  FindUter  and  Mackie's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11,  Corporation- street. 

iCopu,)  Manoheater,  8th  Mareh,  1844. 

Si  a,— It  is  with  pleasure  that  I  bear  testimony  to  the  good  qualities  of  GutU  Percha  Soles.  Yea  are 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  in  all  weiUhM*; 
hnd  since  I  began  to  wear  Gutta  Percha  Soles,  I  have  not  had  to  complain  of  wet  or  eold  feet :  the  pair  I 
iiave  on  now  have  been  in  almost  daily  use  for  more  than  four  months,  and  Try  fear  is  that  the  upper 
leathers  will  be  worn  out  first.  I  am  quite  sure  that  I  save  ftom  thirty  to  fifty  per  cent,  in  the  cost  of 
ahoeo,  in  consequence  of  my  family  wearing  Gutta  Peinha  Soles,  and,  so  long  as  [  can  get  them,  I  intend  to 
wear  them  in  prsHsrcBee  to  anything  eUe  I  have  seen.— Yours  respectfully, 

THOMAS  WHITEHEAD, 

To  Mit  B^ary  StAUwDi,  11,  C9rp9nti9n«tr99l.  Gas  Office,  X9WA  0aU,  KSpg-stxeet. 
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ADTBaTISEMENTS. 


Snyder's  Patent  Leather 
Company. 

(Provisionally  Regiatered,  pursuant  to  the  Act 
7  and  8  Vic,  cap.  110.) 

CAPITAL  £60,000,  in  12,000  ahares,  of  £5  each. 
Depoiit,  10s.  per  share. — No  call  to  exceed 
10a.  per  ahare,  nor  at  intervals  of  less  than  three 
months. 

Chaikmam— JOHN  GARDNER,  Esq.,  M.D.,  51, 
Mortimer-street,  Cavendiah-aquare. 

PROVISIONAL  DIRECTORS. 

G.  W.  BLANCH,  Esq.,  3,  Albion-place,  Black- 

friars-road. 
H.  ENGLISH,  Esq.,  26,  Fleet-street. 
W.  PEARS £.  Esq..  High-street,  Exeter. 
THOMAS  PORTER,  Esq.,  City-terrace,  City-road. 
W.  SHEARMAN,  Esq.,  12,  Green  street,  Ardwick, 

Manchester. 
JOSEPH    SMITH,    Esq.,    Parkfleld.  Rusholme, 

Manchester. 
W.  STAGG,  Esq.,  Green  Park,  Manchester. 
J.  TRUSCOTT,  Esq  ,  Henimingford  ViUas  West, 

Barnsbury-park,  Islington. 
D.  L.  'WILLIAMS,  Esq.,  6,  Edwards-aquare,  Ken- 
sington. 
W.  M.  WILLIAMS,  Esq.,  17,  Wilmot-street,  Bruns- 

iriek-sqaare. 

BAKKBKS.—The  Commercial  Bank  of  London, 
Lothbury. 

SoLiciTOK— E.  Moss,  Esq.— SscaETAar— Mr. 
£.  W.  Fenton. 

Offieet^Temple  Chambers,  Fleet  Street. 

This  Company  has  been  formed  to  carry  into 
effect  an  improvement  in  the  art  of  tanning,  by 
which  leather  is  rendered  not  only  superior  in 
quality,  but  is  produced  at  a  lower  price,  and  more 
uniform  in  texture,  than  by  any  proeesa  hitherto 
known. 

A  patent  having  been  granted  to  Mr.  Snyder  for 
his  improvements  In  tanning,  the  rlrhts  of  the  pa- 
tentee have  been  secured,  on  advaiRa^eous  terms, 
as  also  his  services  in  carrying  out  the  operations  of 
the  Company. 

From  estimates  which  have  been  careftilly  gone 
into,  and  which  can  be  inspected  on  application  at 
the  offices  of  the  Company,  a  large  return  on  the 
capital  employed  will  be  obtained,  even  to  the  ex- 
tent of  100  per  cent,  per  annum. 

This  estimate  may  appear  to  show  profits  so  far 
beyond  the  ordinary  result  of  trade  as  to  call  for 
explanation.  Snyder's  patent  effects  a  saving  of— 
1.  Half  the  time  in  Unning:  2.  12  or  15  per  cent, 
of  skin  or  hide — i.  e.,  the  leather  produced  weighs 
so  much  more:  3.  A  saving  of  10  per  cent,  of  tan; 
and,  4.  The  production  of  a  superior  article.  In 
this  respect  Snyder's  Leather  will  compete  with  the 
best  French  Leather. 

Prospectnses,  with  every  information,  will  be 
afforded  on  application  to  E.  Moss,  £9q.,  solicitor, 
4,  Queen-street,  Chcapside;  or  to  the  secretary,  at 
the  offices  of  the  Company,  to  whom  applicationa 
for  shares  are  to  be  addressed. 

The  directors  beg  to  claim  the  attention  of  the 
public  to  their  arrangements,  which,'they  trust,  will 
be  found  to  secure  the  interest  of  subscribers, 
without  incurring  any  of  those  evils  not  unfre- 
quently  attendant  npon  such  enterprises. 

XrOTICE.-ROYAL  POLYTECHNIC  INSTI- 
J.1  TUTION,  Incorporated  by  Royal  Charter  in 
1838.  Artists  and  Manufacturers  of  the  Useful  and 
Ornamental  Arts,  and  Patentees  of  New  Inventions, 
especiailv  of  Working  Models,  are  respectfully  in- 
formed that  their  works  should  be  forwarded  to  the 
Institution  for  deposit  on  or  before  the  8th  inst.,  to 
be  in  time  for  the  New  Edition  of  the  Catalogue. 

The  Institution  will  be  Re<opened  to  the  Public 
on  the  20th  init.  R.  L  LONOBOTTOM. 


R 


To  Inrentors  and  Patentees. 

MESSRS.  ROBERTSON  8i  •      , 

PATSKX  SOLICITORS, 

(Of  which  firm,  Mr.  J.  C.  ROBERTSON,  the 
Editor  of  the  Mbchavics'  Maoazibx  from  its 
commencement  in  1823,  is  principal  partner,) 
undertake 

The  procuration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  buai. 
nesa  relating  to  FATSMTa. 

SpeeUcatlons  Drawn  or  Rewlsed. 

DISCLAIMSaS,  AND  MBMORANDUMS  OF 
ALTSaATION    PaKFARXD    AND    KNROLLXD. 

Caweats  Entered  and  oppositions 
Condncted. 

CONFIRMATIONS    AND    PROLONOATIOK8 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abatraots  Supplied. 

TO  ARCHITECTS,  BUILDERS,  &c. 
Copper- Wire  Cord. 

8.  NEW  ALL  &  Co.'s  PATENT  IMPROVED 
COPPER-WIRE  CORD  for  WINDOW  SASH 
LINES,  Hot-houses,  Lightning  Conductors,  Hang- 
ing Pictures,  Clock  Cord,  and  various  other  purposes 
for  which  hempen  rope  has  hitherto  been  uaed.  Thia 
new  and  valuable  Patent  is  fast  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with 
the  above.  The  Wire  Cord  may  be  had  wholesale, 
and  specimens  seen  at  the  Office  of  the  Patentees, 
No.  163,  Fenchurch-street,  W.  T.ALLEN,  Agent; 
or  reUU  of  O.  and  J.  DEANE,  46,  King  William- 
street,  and  £.  PARKS,  140,  Fleet-atreet ;  also  of 
all  respectable  Ironmongers. 
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B.  JOHNSON  8   PATENT  IMFROVEMBNTB  IN  LOCOMOTIVE  ENGINES. 
SECOND  NOTICa. 


In  our  last  Namber  we  gave  the  de- 
Uils  of  seteral  arrangements  by  which 
Mr.  Johnson  proposes  to  lower  the  boil- 
ers, and  thereby  to  impart  greater  stea- 
diness to  loeomoUyc  engines.  The  pre- 
fixed engraying  exhibits  the  general 
effect  which  the  adoption  of  any  one  of 
these  arrangements  would  have  on  the 
appearance  of  an  engine.  With  the  centre 
of  gravity  brought  so  low  down  as  here 
represented,  and  the  sizes  of  all  the  bear- 
ing-wheels diminished  (while,  at  the 
same  time,  there  would  be  no  diminution 
whatever  in  the  amount  of  steam  gene- 
rating surface),  there  can  be  no  question 
that  an  engine  would  not  only  travel 
much  more  steadily  and  smoothly,  but 
be  much  more  exempt  from  liability  to 
accidents. 

Mr.  Johnson  proceeds  next  to  describe 
an  improved  arrangement  for  working 
the  eccentrics  for  giving  motion  to  the 
slide-valves  or  feed-pumps  —  a  con- 
trivance for  diminishing  the  friction  in 
eccentrics — two  methods  of  working 
steam  expansively,  whereby  the  throttle 
valve  is  got  rid  of,  and  one  eccentric 


suffices  for  each  engine — an  expanding 
slide  or  guide- block — an  lu-rangeoient 
for  coupling  the  four  wheels  of  locomo- 
tives, and  placing  the  cylinders  oatade 
and  between  the  fore  and  hind  wheels— 
and,  lastly,  an  improved  steam-engine 
whistle. 

We  must  defer,  for  want  of  the  requi- 
site wood-cuts,  a  detailed  description  of 
these  additional  improvements,  with  the 
exception  of  the  last  only,  which  may  be 
described  in  a  few  words.  Mr.  Johnson 
has  a  chamber,  which  he  first  exhausts 
of  air  (*'  by  a  pump  worked  in  any  con- 
venient method  from  a  wheel,  axle,  or 
otherwise  ")^and  then  passes  atmospheric 
air  through  it.  **  The  advantages,**  he 
says,  '*  of  this  mode  of  working  a  signal 
or  whistle  are,  that  the  pump  or  other 
stationary  machinery  for  exhausting  the 
chamber,  can  work  for  any  length  of 
time  without  danger  of  bursting,  as  is 
the  case  in  using  steam  or  compressed 
air;  and  simpliQity  of  construction,  no 
safetv-valve  being  required,  nor  gearing 
for  throwing  the  pump  or  exhausting 
machinery  out  of  work.  * 


(To  b€  concluded  in  our  nest,) 


PaOPVLtlON  BT  THE  WATER- JET. 


Sir, — It  is  surprising,  on  what  shallow 
grounds,  mechanics  and  many  other  in- 

fenious  persons,  will  often  build  all  their 
opes  of  bettering  their  circumstances. 
One  has  an  infallible  scheme  for  super- 
seding steam;  another  knows  how  to 
make  a  steam -vessel  plough  the  ocean 
with  the  rapidity  of  the  whale ;  and  a 
third,  had  he  only  the  golden  means, 
could  traverse  the  boundless  fields  of  air 
with  the  ease  and  certaint/of  the  eagle*a 
flight.  But,  indeed,  these  are  reason- 
able conjectures,  compared  with  others 
that  might  be  adduced,  were  there  any 
doubt  on  the  matter. 


'    The  annexed  figure.  A,  represents  a 
oircular  board  of  12  or  15  ins.  diameter, 

Srovided  with  a  half-inch  meul  pipe 
xed  in  the  centre,  having  a  funnd- 
shaped  opening  at  6,  and  bent  to  nearly 
right  angW  at  e.  If  this  board  be  id- 
lowed  to  float  on  water,  the  pipe,  6,  being 
uppermost,  and  water  poured  from  a 
juff  into  the  funnel,  b,  it  will  be  pro- 
pelled with  great  velocity  in  a  direction 
contrary  to  the  exit  at  the  water- jet  at  e. 
This  was  an  experiment  actually  made 
by  a  very  worthy  man,  some  years  ago, 
a  mechanic  in  respectable  circumstanoes, 
and  he  had  not  the  slightest  doubt  when 
he  saw  this  clumsy-figured  body  of  a 
sailing  model  scud  along  with  surprisim^ 
velocity,  that  his  fortune  was  made.  It 
soon  got  rumoured  amongst  his  friends 
that  a  great  discovery  had  been  made  by 
him,  and  advice  and  congratuUtion 
flowed  in  from  all  quarters.  Of  eoune 
the  matter  was  a  profound  secret  for  a 
length  of  time.  The  invention  emanat- 
ing from  a  sober,  practical  man,  with  a 
family,  and  not  likely  to  be  led  away  by 
such  chimeras  as  might,  perohanee,  get 


Digitized  by  VjOOQ  IC 


TUB  CHARACTfi&I&TlCa  AND  FROPSaTlKS  OF  GUTTA  P£RCUA. 


360 


into  the  head  of  a  younger  adept,  it  wm 
seriously  entertained  by  many  parties, 
with  a  view  to  benefit  genius  struggling 
with  humble  circurostanees.  It  would  tw 
folly  to  attempt  to  paint  the  delightful  an* 
ticipations  of  the  inyentor's  wife,  as  also 
«f  his  sons  and  daughters ;  it  must  suffice 
Ibr  my  purpose  to  stsAe  that  the  inventor 
had,  through  some  private  source,  satis- 
fied Atmjtf(f  that  the  thing  was  perfectly 
original,  and  that  nothing  of  the  kind 
'bad  ever  been  patented,  or  described  in 
any  scientific  journal.  As  it  would  be 
about  as  unjust  to  ask  a  man  for  particu- 
lars of  an  inventiop,  as  it  would  be  aus- 
picious to  inquire  minutely  the  amount 
of  cash  he  possesses  and  where  he  locks 
it  up,  a  happy  ignorance  for  a  long  time 
prevailed,  until  at  last  an  eminent  pro- 
fessor, being  consulted  on  the  subject, 
pronounced  the  entire  scheme  utterly 
worthless.  This  was  a  sad  blow ;  how- 
ever, it  had  its  desired  effect,  and  he 
never  after  looked  over  the  title-deed^ to 
his  Utopian  estates. 

In  these  model  experiments  there  is 
generally  left  out  of  calculation  the 
great  difference  which  exists  between  the 
vessel  of  5  lbs.,  when  represented  by  500 
tons,  and  between  a  half-inch  tube  and 
the  Goliah  of  a  funnel  that  would  be 
required, for  a  regular  merchantman,  to- 
gether with  the  powerful  pumpa  that 
would  be  necessary  to  keep  up  the  requi- 
site propelling  cascade. 

Propulsion  by  the  water-jet  has  been 
patented,  and  practically  tried  to  a  very 
recent  period;  in  short,  it  has  been  a 
favourite  scheme,  in  private,  with  nume- 
rous inventors,  each  ignorant  of  the 
other's  plans,  and,  therefore,  eacVi  con- 
ceiving the  originality  of  hij  own  design 
to  be  unquestionable;  one  €f  the  most 
untenable  proofs,  perhaps,  that  can  pos- 
sibly be  ofi^ed.    I  am,  Sir,  yours,  &o.« 

H.P, 
London,  April  8, 184S. 

QK  THK  eHARACTaaiSTlCa  A  KB  FR0FaaT»s 

or  OUTTA  paacBA.  bt  thoii as  oxi.st, 
.  aso.,  A.B.,  sBvioa  soaeaoifi  or  tsb 

BBTTLBMBKT  Or   raiNOB   OT   WALBB  !•- 
ItAMB,  SINOAPORB,  AMB  MAX.AC«A. 

Mmtitrm  Atkh  as  quottd  in  tbt  JUMmrgk  Nm 

Although  the  trees  yislding  this  SBbstanQB 
aboand  in  our  iadigenona  forests,  it  is  only 
fiuir  years  siaos  it  was  diseovsred  by  EurO' 
peans«    The  first  notice  taken  of  it  appsaca 


to  have  been  by  Dr.  W.  Mootgomerie*  ia  a 
letter  to  the  Bengal  Medical  Board,  in  the 
beginniog  of  1843,  wherein  he  commends 
the  substance  as  hkely  to  prove  useful  for 
some  surgical  purposes,  and  supposes  it  to 
belong  to  the  fig  tribe.  In  April,  1843,  the 
substance  was  taken  to  Europe  by  Dr. 
D 'Almeida,  who  presented  it  to  the  Royal 
Society  of  Arts  of  London,  but  it  did  not  st 
first  attract  much  attention,  as  the  Societj 
simply  acknowledged  the  receipt  of  the  gift; 
whereas  shortly  after  they  thought  proper  to 
award  a  gold  medal  to  Dr.  W.  Montgomsrie 
for  a  similar  service.  Now,  as  the  discovery 
of  both  of  these  gentlemen  rested  pretty 
much  apon  the  same  foundation,  tlie  acoi- 
dental  fallingin  with  it  in  the  hands  of  some 
Malays,  who  had  found  out  its  greatest 
peculiarity,  and  availed  themselves  thereof, 
manufactured  it  into  whips,  which  were 
brought  into  town  for  sale— there  does  not 
appear  any  plausible  reason  for  the  pasaiag 
over  the  first,  and  rewarding  the  second. 
Both  gentlemen  are  highly  to  be  commeaded 
for  andssYouring  to  introduce  to  public  na- 
ttee  a  substance  which  has  proved  so  usefcl 
and  interesting.  The  gntta  percha  h«riag 
of  late  attracted  much  attention,  and  as  yet 
bat  little  being  known  or  published  about 
it,  I  would  now  propose  to  supply,  to  the 
best  of  my  ability,  this  desideratum,  end 
give  a  description  of  the  tree,  its  prodnet 
and  uses,  so  far  as  it  has  been  made  avail- 
able for  doBiestic  and  other  purposea  in 
the  place  of  its  origin. 

The  gutta  percha  tree,  or  gutta  tabao,  as 
it  ought  more  properly  to  be  called,-— the 
percha  producing  a  apurious  article — belongi 
to  the  natural  family  Sapotess,  but  differs  so 
much  from  all  described  genera,  having  aUU 
ance  with  both  Achras  and  Bastia^  bat 
differing  ia  some  easentiak  from  both,  that 
I  am  disposed  to  think  it  is  entitled  to  rsak 
as  a  Bcw  genus.  I  shall,  therefore,  endea* 
voar  to  give  its  general  charaeter,  leaving  the 
honour  of  naming  it  to  some  mora  eompe^ 
teat  botanist,  especially  ss  1  have  not  qatta 
satisfied  myself  regarding  the  staaiens,  lieiB 
want  of  specimens  for  observatiAas. 

The  tree  is  of  a  large  size,  from  60  ta  90 
lest  in  height,  and  from  a  to  3  leal  in  dia. 
Bsetar.  Its  general  appearance  resemUei 
ike  genus  Dario^  or  weU^  known  Dooriaa. 
so  much  so  as  to  strike  the  most  snperfieial 
observer.  The  under-surfaee  of  the  lasl, 
however,  is  of  a  more  reddish  and  deeidad 
brawn  than  ia  the  Durio,  and  tha  shapa  Is 
•OBsewhat  diffeiaat. 

.  The  flowers  art  ariUary,'lrom  one  to  three 
ia  the  aails,  supported  on  short  carved 
pedicles,  and  numerous  along  the  eilfeml* 
liasoftbebfanebes. 

Calyx  iaisrior,  peniatent,  eoriaeeoas,  of 
r2 
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a  brown  colonr,  dhided  into  bIx  sepals,  which 
are  arranged  io  double  series. 

Corolla  monopctaloQs,  hypogenoas,  din- 
ded,  like  the  caljx,  into  six  accnminate 
segments. 

Stamens  inserted  into  throat  of  the  co- 
rolla, io  a  single  series,  variable  in  nnmber, 
bat,  to  the  best  of  my  obserration,  the  nor- 
mal number  is  twelve,  most  generally  all 
fertile;  anthers  supported  on  slender  bent 
filaments,  opening  by  two  lateral  pores. 

Ovary  superior,  terminated  by  a  long 
■imple  style,  six- celled,  each  cell  containing 
one  seed.' 

Lraves  about  four  inches  in  length,  per- 
fect, entire,  of  a  coriaceous  consistence, 
alternate,  obovate,  lanceolate ;  upper  surface 
of  a  pale  green ;  under  surface  c«>vered  with 
close,  short,  reddish-brown  hairs ;  midrib  pro- 
jects a  Uttle,  forming  a  small  process  or  beak. 

Every  exertion  of  myself  and  several 
others  have  failed  in  procuring  a  specimen 
of  the  fruit  of  the  gutta.  I  regret  being 
oompelled  to  omit  the  description  of  it  in 
the  present  instance ;  but  hope  to  rectify 
this  omission  in  a  future  number  of  the 
Journal.  It  is  quite  extraordinary  how 
difficult  it  is  to  obtain  specimens  of  either 
the  flower  or  the  fruit  of  this  tree,  and  this 
is  probably  the  reason  of  its  not  having  been 
earlier  recognised  and,  described  by  some  of 
the  many  botanists  who  have  visited  these 
parts. 

Only  a  short  time  ago  the  tuban  tree  was 
tolerably  abundant  on  the  island  of  Singa- 
por«' ;  but  already  all  the  large  timber  has 
been  felled,  and  few,  if  any,  other  than  small 
plants  are  now  to  be  found.  The  range  of 
its  growth,  however,  appears  to  be  consi- 
dernble,  it  being  found  all  up  the  Malayan 
peninsula,  as  far  as  Penang,  where  I  have 
ascertained  it  to  be  abundant;  although,  as 
yet,  the  inhabitants  do  not  seem  to  be  aware 
of  the  tact,  several  of  the  mercantile  houses 
there  hnving  sent  down  orders  to  Singapore 
for  supplies  of  the  article,  when  they  have 
the  means  of  supply  close  at  hand.  The 
tree  is  also  found  in  Borneo,  and,  I  have 
little  doubt,  is  to  be  found  in  most  of  the 
islands  adjacent. 

The  localities  it  particularly  likes  are  the 
alluviHl  tracts  along  the  foot  of  hills,  where 
it  flourishes  luxuriantly,  forming,  in  many 
spota,  the  principal  portion  of  the  jungle. 
But,  notwithstanding  the  indigenous  charac- 
ter of  the  tree,  its  apparent  abundance  and 
-wide-spread  diflfusion,  the  gutta  will  soon 
become  a  very  scarce  article,  if  some  more 
provident  means  be  not  adopted  In  its  col- 
lection than  those  at  present  in  use  by  the 
Malays  and  Chinese. 

Ihe  mode  in  which  the  natives  obtain 
the  gutta  is  by  catting  down  the  trees  of 


fall  growth,  and  ringing  the  bark  at  dis^ 
tances  of  about  twelve  to  dgfateen  inehet 
apart,  and  placing  a  cocoa«nut  shell,  Spatfae 
of  a  palm,  or  such  like  receptede,  under 
the  fallen  trunk,  to  receive  the  mUky  sap  that 
immediately  exudes  upon  every  fresh-  ind- 
sion.  Thu  sap  is  collected  in  bamboos,  . 
taken  to  their  houses,  and  boiled,  in  order 
to  drive  off  the  watery  particles  and  inspis- 
sate it  to  the  consistence  it  finally  assumes. 
Although  the  process  of  boiling  appears 
necessary  when  the  gutta  is  collected  in 
large  quantity,  if  a  tree  be  freshly  wounded, 
a  small  quantity  allowed  to  exude,  and  it  be 
collected  and  moulded  in  the  hand,  it  will 
consolidate  perfectly  in  a  few  minutes,  and 
have  all  the  appearance  of  the  prepared 
article. 

When  it  is  quite  pure,  the  colour  4s  of  a 
greyish  white ;  but.  as  brought  to  market, 
it  is  more  ordinarily  found  of  a  reddish  hue, 
arising  from  chips  of  bark  that  fall  into  the 
sap  in  the  act  of  making  the  incisions,  and 
which  yield  their  colour  to  it.  Besides  thcae 
accidental  chips,  there  is  a  great  deal  of 
intentional  adulteration  by  sawdust  and 
other  materials.  Some  specimens  I  have 
lately  seen  brought  to  market  could  not 
have  contained  much  less  than  one  quarter 
of  a  pound  of  impurities ;  and  even  the 
purest  specimens  I  could  obtain  for  suri^ieal 
purposes,  one  pound  nf  the  substance  yielded, 
on  being  cleansed,  one  ounce  of  impurities* 
Fortunately,  it  is  neither  difficult  to  detect 
or  dean  the  gutta  of  foreign  matter,  it  being 
only  necessary  to  boil  it  in  water  until  weU 
softened,  roll  out  the  substance  into  thhi 
sheets,  and  then  pick  out  all  impurities, 
which  is  easily  done,  as  the  gutta  does  not 
adhere  to  anything,  and  all  foreign  matter  is 
merely  entangled  in  its  fibres,  not  incorpo- 
rated in  its  substance.  The  quantity  of 
gutta  obtained  from  each  tree  varies  from 
fiv6  to  twenty  catties,  so  that,  taking  the 
average  at  ten  catties,  which  is  a  tolerably 
liberal  one,  n  will  require  the  destruction  of 
ten  trees  to  produceonepicul.  Now,thequan- 
tity  exported  from  Singapore  to  Great  Britain 
and  the  continent,  from  1st  January,  1845, 
to  the  present  date,  amountato  6,918  piculs, 
to  obtain  which  69,180  trees  must  have 
been  sacrificed.  How  much  better  would  it, 
therefore,  be  to  adopt  the  method  of  tapfnng 
the  tree  practised  by  the  Burmese  in  obtain- 
ing the  caoutchouc  from  the  Pieut  eUaiiea 
(viz.,  to  make  oblique  incisions  in  the  bark, 
placing  bamboos  to  receive  the  sap,  which 
mas  out  freely),  than  to  kill  the  goose  in 
the  manner  they  are  at  present  doing !  True, 
they  would  not  at  first  get  so  mndh  from  a 
■ingle  tree,  but  the  ultimate  gain  would  be 
incalculable,  particularly  aa  the  tree  aeems 
to  be  one  of  slow  growth,  by  no  means  so 
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npid  M  the  Fieut  elmiiea.    T  ihoald  not  be 
surpriMd,  if  the  demand  iDcreaaes,  and  the 

S resent  method  of  eitermi nation  be  persisted 
ly  to  find  a  sndden  cettation  of  the  supply. 

Proptrtiei  of  the  Guiia, 
This  substance  when  fresh  and  pure  is,  as 
already  mentioned,  of  a  dirty  white  colour, 
and  of  a  greasy  feel,  with  a  peculiar  leathery 
smell.  It  is  not  affected  by  boiling  alcohol, 
but  dissolves  readily  in  boiling  spirits  of 
turpentine,  also  in  naphtha  and  coal-tar.  A 
good  cement  for  luting  bottles  and  other 
purposes,  is  formed  by  boiling  together 
equal  parts  of  gutta,  and  coJ-tar,  and 
resin.  I  am  indebted  for  this  hint  to  Mr. 
Little,  surgeon,  and  the  above  were  his  pro- 
portions. I  have,  however,  found  it  neces- 
sary to  put  two  parts  of  the  gutta,  that  is 
one- half  instead  of  one- third,  to  enable  the 
cement  to  stand  the  heat  of  this  climate. 
When  required  for  use,  it  can  always  be 
made  phutic  by  putting  the  pot  containing 
it  over  the  fire  for  a  few  minutes.  The 
gutta  itself  is  highly  inflammable,  a  strip  cut 
off  takes  light,  and  bums  with  a  bright  flame, 
emitting  sparks,  and  dropping  a  black  re- 
siduum in  the  manner  of  sealing-wax,  which 
in  its  combustion  it  very  mudi  resembles. 
But  the  great  peculiarity  of  this  substance, 
and  that  which  makes  it  so  eminently  useful 
for  many  purposes,  is  the  effect  of  boiling 
water  upon  it.  When  immersed  for  a  few 
minutes  in  water  above  150°  Fahrenheit,  it 
becomes  soft  and  plastic,  so  as  to  be  capable 
of  being  moulded  to  any  required  shape  or 
form,  which  it  retains  upon  cooling.  If  a 
strip  of  it  be  cutoff,  and  plunged  into  boiling 
water,  it  contracts  in  size  both  in  length  and 
breadth.  This  is  a  very  anomalous  and  re- 
markable phenomenon,  apparently  opposed 
to  all  the  laws  of  heat. 

It  is  this  plasticity  when  plunged  into 
boiling  water  that  has  allowed  of  its  being  ap- 
plied to  so  many  useful  purposes,  and  which 
first  induced  some  Malays  to  fabricate  it 
into  whips,  which  were  brought  into  town, 
and  led  to  its  further  notice.  The  natives 
have  subsequently  extended  their  manufac- 
tures to  buckets,  basins,  and  jugs ;  shoes, 
traces,  yessels  for  cooling  wines  and  several 
other  domestic  uses ;  but  the  number  of 
patents  lately  taken  out  for  the  manufacture 
of  the  article  in  England,  proves  how  much 
attention  it  has  already  attracted,  and  how 
extensively  useful  it  is  likely  to  become.  Of 
all  the  purposes,  however,  to  which  it  may 
be  adapted,  none  is  so  valuable  as  its  appli- 
cability to  the  practice  of  surgery.  Here  it 
becomes  one  of  the  most  useful  auxiliaries 
to  that  branch  of  the  healing  art,  which  of 
all  is  the  least  conjectural.  Its  essy  plas- 
ticity and  power  of  retaining  any  shape 


gtren  to  it  when  cool,  at  onoe  pointed  it  out 
as  suitable  for  the  manufusture  of  bougies, 
and  accordingly  my  predecessor.  Dr.  W. 
Montgomerie,  availed  himself  of  this,  made 
several  of  the  above  instruments,  and  re- 
commended the  use  of  it  to  the  Bengal  Medi- 
cal Board.  But  like  many  other  good  hints, 
for  want  of  sufficient  inquiry,  I  fear  it  was 
disregarded.  The  practice,  however,  has 
been  continued  by  me,  and  I  find  many  ad- 
yantages  in  the  use  of  this  substance.  It 
also  answers  very  well  for  the  tubes  of 
syringes,  which  are  always  getting  out  of 
order  in  this  country,  when  made  of  caout- 
chouc. But  my  late  experiments  have  given 
it  a  much  higher  value,  and  proved  it  the 
best  and  easiest  application  ever  yet  dis- 
ooTered  in  the  management  of  fraetures, 
combining  ease  and  comfort  to  the  patient, 
and  Tery  much  lessening  the  trouble  of  the 
surgeon.  When  I  think  of  the  farrago  of 
bandages  and  splints  got  rid  of,  the  lightness 
and  simplicity  of  the  application,  the  gutta 
would  be  no  trifling  boon  to  mankind  were 
it  to  be  used  solely  for  this  and  no  other 
purpose.  The  injuries  coming  under  my 
observation,  wherein  I  have  tested  its  utility, 
have,  as  yet,  only  been  two  compound  frae- 
tures of  the  leg,  and  one  of  the  jaw ;  but 
so  admirably  has  it  not  only  answered,  but 
exceeded  my  expectations,  that  I  should 
think  myself  culpable  in  not  giving  the  facts 
early  publicity.  Its  utility  in  fracture  of 
the  lower  jaw  must  at  once  strike  any  sur- 
geon. So  well  does  it  mould  itself  to  every 
sinuosity  that  it  is  more  like  giving  the 
patient  a  new  bone  than  a  mere  support.  A. 
man  lately  brought  into  hospital,  who  had 
his  lower  jaw  broken  by  the  kick  of  a  horse, 
and  which  was  so  severe  as  to  cause  haemor- 
rhage from  the  ears,  smashing  the  bone  into 
several  fragments,  was  able  to  eat  and  speak 
three  days  after  the  accident,  and  felt  so 
well  with  his  gutU  splint,  that  he  insisted 
on  leaving  the  hospital  within  ten  days.  My 
mode  of  applying  this  substance  to  fractures 
of  the  leg  is  as  follows : 

The  gutta  having  been  previously  rolled 
out  into  sheets  of  convenient  size,  and  about 
one-fourth  of  an  inch  in  thickness,  is  thus 
kept  ready  for  use.  When  required,  a  piece  of 
the  necessary  length  and  breadth  is  plunged 
into  a  tub  of  boiling  water.  The  limb  of 
the  patient  is  then  gently  raised  by  assist- 
ants, making  extension  in  the  usual  man- 
ner. The  surgeon,  having  ascertained  that 
the  broken  bone  is  in  its  place,  takes  the 
sheet  of  gutta  out  of  the  hot  water,  and 
allows  it  to  cool  for  a  couple  of  minutes.  It 
is  still  soft  and  pliable  as  wash  leather* 
Place  it  whilst  in  this  state  under  the  limb, 
and  gently  lower  the  latter  down  on  ii. 
The  gutta  is  then  to  be  brought  round  and 
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moulded  carefullf  to  the  wbole  of  the  back 
and  sides  of  the  leg,  bringing  the  edges  dose 
together,  but  not  uniting  them.  If  there  be 
■ny  superfluous  substance,  it  can  be  cut  off 
with  a  scissor,  leanng  an  open  sUt  down  the 
front  of  the  leg.  Yon  have  now  the  leg  in 
a  comfortable,  soft,  and  smooth  case,  which, 
in  ten  minutes,  will  be  stiff  enough  to  retain 
any  shape  the  surgeon  may  have  given  it, 
and  which  will  also  retain  the  bone  tti  nhi. 
Place  the  leg  so  done  up  on  a  double  in- 
dined  plane,  and  secure  it  thereto  by  pass- 
ing three  of  the  common  loop  bandages 
around  the  whole ;  that  is,  one  at  the  top, 
one  in  the  middle,  and  one  at  the  lower  end. 
Let  the  foot  be  supported  by  a  foot- board, 
and  a  case  of  gutta  put  over  the  dorsum  of 
the  foot,  to  bear  off  the  pressure  of  the 
small  bandMge  generally  used  to  secure 
it  to  the  board.  Having  done  this,  the 
surgeon  need  not  cause  his  patient  an- 
other twinge  of  pain  until  he  thinks  he 
can  use  the  leg,  or  he  deems  the  bone 
sufficiently  united  to  bear  the  weight  of  his 
patienf.  If  it  be  a  compound  fracture,  it 
will  be  only  necessary  to  untie  the  loop 
bandages,  separate  the  edges  of  the  gutta 
splint  to  the  required  distance,  wash  and 
cleanse  the  limb  without  shifting  anything 
except  the  dressings,  and,  haTing  done  so, 
shut  it  up  again.  The  most  perfect  cleanli- 
ness ^an  be  maintained,  as  the  gutta  is  not 
affected  by  any  amount  of  ablution  ;  neither 
is  it  soiled  or  rendered  offensive  by  any  dis- 
charge, all  which  washes  off  as  easily  from 
the  gutta  case  as  from  oU-cIoth.  I  have  had 
a  patient  where  the  tibia  protruded  through 
the  integuments  fully  two  inches,  walking 
about  in  six  weeks  from  the  injury,  with  a 
leg  as  straight  and  well -formed  as  ever  it 
had  been.  It  is  quite  obvious,  therefore, 
that  if  it  answers  so  well  for  compound,  it 
will  answer  equally,  if  not  better,  for  simple 
firaelures  ;  and  that  any  broken  bone  capa- 
ble of  receiving  mechanical  support  can  be 
supported  by  the  gutta  better  than  by  any 
other  contrivance ;  for  it  combines  lightness 
and  smoothness,  durability,  and  a  capa- 
bility of  adjustment,  not  possessed  by  any 
other  known  substance.  All  new  experi- 
ments have  to  run  the  gauntlet  of  opposition, 
and  I  do  not  suppose  that  these  recom- 
mendations will  prove  an  exception  to  the 
rule  ;  but  all  I  ask  of  any  surgeon  is  to 
try  the  experiment  ere  he  argues  on  Its  pro- 
priety, and  I  feel  fully  couTlnced  that  all 
other  splints  and  bandages  will  be  consigned 
to  the  tomb  of  the  Cspulets.  There  are 
tome  other  uses  for  which  I  hitve  tried  this 
substance,  vix.,  as  capsules  for  transmission 
of  the  vaccine  virns,  which  ought  to  keep 
well  when  thus  protected,  for  It  fs  most 
perfiectly  and  hermetically  sealed;   but  I 


have  not  had  sufHdent  experience  in  this 
mode  of  using  it  to  pronounce  decidedly  on 
its  merits.  I  am  at  present  trying  the 
effects  of  it  on  ulcers,  by  indosing  the 
ulcerated  limb  in  a  case  of  gutta  so  as  to 
exclude  all  atmospheric  sir,  and,  so  far,  the 
experiment  promises  success. 

Since  writing  the  foregoing  observations, 
I  have  had  an  official  intimation  from  ft^ 
nang  of  the  vaccine  virus  transmitted  in  die 
gutta  capsules  having  been  recdved  in  good 
order,  and  of  its  having  succeeded  most 
satisfactorily.  I  have  also  opened  a  capsule 
containing  a  vacdne  crust  that  had  been 
kept  here  for  one  month,  and  it  also  seesM 
to  have  lost  none  of  its  efficacy,  as  the  case 
inoculated  has  taken.  This  will  appear  the 
more  striking  when  it  is  recollected  that, 
to  preterve  the  vaccine  virus  hitherto  fai 
Singipore,  even  for  a  few  days,  has  been 
almost  impossible ;  that  this  settlement, 
notwithstanding  every  exertion  on  the  part 
of  both  private  and  public  practi'ioners, 
has  been  without  the  benefit  of  this  import- 
ant prophylactic  for  an  interval  sometimea 
of  two  years ;  and  that,  at  all  times,  the 
obtaining  and  transmitting  this  dedrable 
remedy  has  been  a  cause  of  trouble  and 
difficulty  to  all  the  medical  officers  I  have 
ever  met  with  In  the  Straits. 

I  observed  in  the  Afechaniti*  Moff^xmt^ 
fsr  March,  1847,  a  notice  of  several  patents 
taken  out  for  the  working  of  this  article  by 
Mr.  Charles  Hancock,  in  which  an  elaborate 
process  is  described  for  cleaning  the  gutta, 
as  also  mention  of  Its  having  a  disagreeable 
acid  smell.  The  gutta,  when  pure.  Is  cer- 
tainly slightly  acid,  that  is,  it  will  cause  ft 
very  slight  effervescence  when  put  into  ft 
solution  of  soda,  but  is  unaffected  by  liquor 
potassa.  The  smell,  although  peculiar,  is 
neither  strong  nor  unpleasant,  so  that  the 
article  experimented  upon  must  have  bcea 
exceedingly  impure,  and  possibly  derived  a 
larger  portion  of  its  acidity  from  the  ad- 
mixture and  fiermentstion  of  other  vegetable 
substances.  Again :  it  appears  to  me  that, 
if  the  gutta  be  pure,  the  very  elaborate  pro- 
cess described  as  being  necessary  for  dean- 
ing  it,  is  snperflnous.  The  gutta  can  be 
obtained  here  in  a  perfectly  pure  state  br 
simply  boiling  it  In  hot  water  until  weU 
softened,  and  then  rolling  it  out  into  tliia 
sheets,  when,  as  I  have  before  said,  all 
foreign  matter  can  be  easily  removed.  I 
would  recommend  that  the  maaufkcturers 
at  home  should  offer  a  higher  price  tot  the 
article  if  previously  strained  through  doth  at 
the  time  of  being  collected,  when  they  will 
receive  the  gutta  in  a  state  that  will  save 
them  a  vast  deal  more  in  trouble  and  ex- 
pense than  the  trifling  addition  necessary  to 
the  original  prime  cost. 
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CAST  INVISTIOAVIOK  OF  A  GBN^ftAL  THSOAIM  IJT  ANALTWeAL  TBICMMOMITRY,       * 
BT  PROVBMOA  TOUNO,  BILVASI*. 

Tht  fbllovrliig  etsy  hiTetiigatton  of  b  general  theorem  tn  analytical  trigonometry 
if,  I  believe,  new :  it  may,  possibly,  interest  some  of  the  readers  of  tne  MBchanM 
M^gaziM.    It  to  based  upon  a  theorem  of  Euler,  which  may  iteeif  be  readily  estab» 
Ibhed  thfQs : 
lo  tlie  identity 

A,-(A,-.A.)  +  (Aa-A,)+(A,-AJ+...(A.n-l-A»VAii, 
imt 

A^  =tan-»/4,  A,-t«tt-»/„  A,-tan-W„  Ac., 
and  we  havo 

tan-«/.-Un-»  iiJI^  +  tan-i  isdilL.  +tan-l^, 
*  l  +  'i^  1  +  ^2 'a 

which  is  Euler's  theorem. 

Now,  call  these  several  fractions  x^,  x^,  &c.,  and  put  xn  for  in ;  then,  we  very 
easily  get 


'»-!=, . 

And  it  Is  plain,  without  actually  performing  the  work,  that  If  for  t^  In  the  ftrst  frac* 
tfon,  we  substitute  its  value  given  by  the  second,  and  reduce,  by  multiplying  by  the 
denominator  of  the  latter,  the  numerator  of  ^^  will  be  the  sum  minus  the  product  of 
all  three  of  the  letters  jr.,  ar^,  i^.  If,  again^  we  substitute  in  this  numerator  the 
value  of  /a  in  the  next  fraction,  reducing,  as  before,  by  multiplying  by  the  denomi- 
nator of  /.,  it  is  equally  plain,  the  first  term  of  the  denominator  being  1,  and  the 
second  9^^  /«,  that  we  shall  get  the  sura  of  all  the  letters  now  employed  minus  all 
the  products  of  three.  Intrmlucrng,  in  like  manner,  the  next  fraction  in  place  of  i^ 
and  observing  that  the  multiplier  used  in  the  reduction  of  the  fraction  is  still  nniC 
minna  the  product  of  two  factors,  the  reduced  numerator  will,  in  addition  to  the  hiiik 
of  the  letters  minus  the  products  of  three,  involve  also  the  product  of  all  five,  and 
with  a  plus  sign.  And,  proceeding  in  this  way,  tt  is  obvious,  from  the  nnvarying 
form  of  the  denominators  of  t^,  i^,  /«,  &a,  that,  calling  the  sum  of  the  letter! 
^rf  *af  ^99  &e ,  Si,  the  sum  of  their  productii,  two  and  two,  Ss,  three  and  three* 
3.,  ftc,  the  Anal  expression  for  the  numerator  of  t  will  be  S^  —  S,  -f-  S^  •*-  S,  4- . . .  • 

from  similar  considerations,  the  final  expression  for  the  denominator  is  readHy 
seen  to  be  1 — 8a  +  S^  — Sj,  +  . . . . 

But,  from  Euler's  theorem, 

taB-l/4—taB-J*j+tin-i4r,  + tan-i^n; 

therefore,  putting  A,  B,  C,  &c.  for  the  arcs  in  the  second  member  of  this  eqoationi 

<i  «tan  (A  +  B  ♦  C  +  Ac.) 
Comparing  this  wirli  the  foregoing  fractional  expression  for  i^^  we  have  the  theorett 
proposed  for  investigation,  via., 

Un(A  +  B.»C-f&c.)»^'\^«'*'f«'',^^^'" 
^  1-Sg  +  S^--Sa  +  ... 

If,  instead  of  the  identity  employed  above,  for  the  purpose  of  obtaining  Euler*f 

ilieorem,  we  use  the  following,  via. : 

A.-(A,+Ag)-(A,  +  A^)+(Ag+A4)- ±A«-.ifA«)±A«, 

we  shall  obtain  the  analogoni  theorem 
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1  —  <j  /g 


<.^^<« 


,  ±tin-»/iir 


the  upper  sign  of  the  final  term  being  taken  when  the  number  of  preceding  terms  ii 
odd,  and  the  lower  when  the  number  is  even.  The  former  theorem,  howeTCTy 
becomes  obviously  convertible  into  this,  by  making  every  t  with  an  even  index  nega- 
tive ;  and  it  may  not  be  uninteresting  to  observe  that,  in  these  two  developments  of 
tan-  ^/,  any  even  number  of  the  leading  terms  of  the  one  will,  in  the  sggregate,  be 
identical  with  the  ssme  number  of  the  leading  terms  of  the  other* 

It  is  easy  to  see  that  each  of  the  two  identities  for  A,,  exhibited  above — and  which 
are  nothing  more  than  obvious  truisms — may  be  employed  for  other  developments 
besides  those  for  tan-^/^ : — Trigonometry  suggests  several :  and  it  is  not  nnlikely, 
simple  as  the  forms  are,  that  they  may  be  turned  to  account  in  more  advanced 
inquiries  respecting  developments ;  for  it  is  to  such  general  truisms  as  these  tfast 
some  of  the  most  comprehensive  theorems  in  pure  analysis  and  in  analytical  dyu- 
mics  are  immediately  referable. 

J.  R.  YoDWG. 

PoiUer^t,  April  10.— From  the  last  number  of  the  Magasine,  just  reoeiTed  here,  I  find 
that  the  few  remarks  on  a  recent  communication,  which  I  had  appended  to  the  preceding 
paper,  are  printed  in  a  detached  form.  I  wish  to  be  permitted  to  add,  in  this  Postscriptr 
that  no  such  prominence  was  intended  for  so  trivial  a  matter ;  and  that  I  mast  not  be  con- 
sidered as  formally  making  the  slightest  claim  to  any  anticipation  of  the  views  of  "  ibr."— 
J.  R.  Y. 

— ♦ — 
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(Concluded  ttom  page  353.) 


BT  SIB  HXNBT 


The  best  Cornish  engines  are  stated  to 
raise  1,000,000  lbs.  to  the  height  of  one 
foot,  by  every  pound  of  coal  consumed ;  so 
that  only  about  one-eighth  of  the  actual 
force  generated  becomes  available,  or  only 
one-eleventh  or  one -twelfth  of  the  force  theo- 
retically possible,  is  applied  in  practice. 
The  various  experiments  made  on  boilers* 
with  regard  to  the  evaporative  power  of 
coal,  have  not  given  yery  nniform  resnlts. 
Smeaton,  in  1772,  with  one  pound  of  New- 
castle coals,  evaporated  7*88  lbs.  of  water 
from  212** ;  Watt,  in  1788,  came  to  thecon- 
dosion  that  8*62  lbs.  of  water  might  be 
evaporated  by  the  same  quantity  of  coal ; 
and  later  (in  1840),  Wicksteed  found  that 
lib.  of  Merthyr  coal  conld  be  made  to  eva- 
porate 9'493  lbs.  of  water  from  80®,  which 
is  equal  to  10*746  lbs.  from  212°.  In  some 
experiments  made  on  the  boiler  of  the 
Loam's  engine,  at  the  United  Mines,  in 
Cornwall,  each  pound  of  coal  was  found, 
by  a  trial  of  six  months,  to  evaporate 
10-29  lbs.  of  water  from  212^  this  being 
the  reduction  of  the  resnlt  given,  viz.,  that 
234,210  cnbic  feet  of  water  at  102''  were 
evaporated  by  700  tons  of  coal.  State- 
ments have  indeed  been  made  that  14  lbs.  of 
water  have  been  evaporated  by  1  lb.  of  coal 
hnmed  in.  Cornish  boilers ;  but  as  this  is 
the  utmost  quantity  theoreticallj  possible, 
it  is  difficult  to  conceive  that  it  has  been 
realised  in  practice,  even  in  the  best  con- 
structed steam-engines* 


To  ascertain  bow  far  our  boiler  was  in- 
ferior to  Cornish  boilers,  as  principally  from 
its  small  size  and  less  efficient  coating  it  was 
likely  to  prove,  we  reqaested  Mr.  Phillips 
to  make  some  experiments  on  one  of  the 
best  engines  in  Cornwall,  the  results  of 
which  are  given  in  the  Appendix,  Section  II. 
It  was  found  by  tiieie  experiments  that 
1 1*42  lbs.  of  water  were  evaporated  by  every 
pound  of  Welsh  coal  corresponding  in  com- 
position to  that  of  Mjnydd  Newydd ;  or» 
in  other  words,  that  Improved  Cornish 
boilers  on  a  large  scale  may  be  assumed  to 
have  a  superiority  of  nearly  20  per  cent* 
over  that  used  in  these  experiments.  Aa 
the  results  stated  in  this  Report  are  only 
relative,  the  comparison  is  not  affected  bj 
this  difference. 

We  have  anxiously  looked  to  the  applica- 
tion of  these  experiments  to  the  different 
varieties  of  patent  fuel,  but  we  have  not 
been  able  to  carry  ont  our  observations  in 
this  direction  to  the  extent  we  could  have 
desired,  from  our  inability  to  procure  patent 
fuels  in  sufficient  number,  although  our 
applications  to  the  patentees  have  been 
numerous.  Three  varieties  have  been  already 
examined,  viz.,  those  manufactured  under 
the  patenU  of  Messrs.  Wylam,  Warlich, 
and  Bell,  and  the  results  are  given  in  the 
Tables.  The  varieties  of  patent  fbel  are 
generally  made  up  in  the  shape  of  bricks, 
and  are  therefore  well  adapted  for  stovrage ; 
so  that,  though  the  specific  gravity  of  patent 
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ftiels  is  lower  than  that  of  ordinary  coals, 
from  their  shape  and  mechanical  structare, 
there  are  very  few  coaU  which  could   he 
•towed  in  a  smaller  space  per  ton.     While 
we  look  to  the  different  varieties  of  patent 
fael  as  of   the   highest    importance,   and, 
from  their  facility  of  stowage,  as  being  pe- 
culiarly adapted   for   naval  purposes,  and 
perhaps  even  destined  to  supersede  ordinary 
coal,  at  the  same  time,  the  greater  part  do 
not  sppear  to  be  mannfactared  with  a  pro- 
per regard  to  the  conditions  required  for 
irar  steamers.    It  is  nsnal  to  mix  bitami- 
ooas  or  tnrry  matter  with  bituminous  coal, 
and  from  this  compoand  to  make  the  fael. 
An  assimilation  to  the   best  steam  coals 
would  indicate,  however,  the  very  reverse 
process,  and  point  to  the  miiture  of  a  more 
anthracittc  coai  with  the  bituminous  cement. 
As  the  greater  part  is  at  present  made,  it  is 
almost  impossitile  to  prevent  the  emission 
of  dense  opaque  smoke — a  circumstance  ex- 
tremely inconvenient  to  ships  of  war,  as 
iMtraying  their  position  at  a  dutance  at 
times  when  it  is  desirable  to  conceal  it. 
Besides  this  and  other  inconveniences,  the 
▼ery  bituminous  varieties  are  not  well  suited 
to  hot  climates,  and  are  as  liable  to  spon- 
taneous combustion  as  oertain  kinds  of  coal. 
To  avoid  these  Inconveniences,  some  kinds 
of  patent  fuels  have  been  subjected  to  a 
•ort  of  coking,  and  thus,  in  a  great  measuf^, 
obtain  the  desired  conditions.      There  is 
little  doubt,  however,  that  notwitbstonding 
the  large  number  of  patents  in  operation 
for  the  manufacture  of  fael,  its  value  for  the 
purposes  of  war  steamers  might  be  much 
enhanced  by  its  preparation  being  specially 
directed  to  this  object.     It  will  be  seen,  by 
reference  to  Table  II.,  that  the  three  patent 
fuels  examined  rank   among    the   highest 
reeulu  obuined.     Should  it  be  desirable  to 
continue  this  inquiry,  we  conceive  that  it 
would  be  advantageous  to  pgy  especial  at- 
tention to  this  subject,  by  experimenting 
upon  proper  mixtures  of  different  coals. 
Bven  anthracite  may   be  introduced  into 
such  mixtures  with  advantage. 

It  is  of  much  importance,  in  an  economical 
inquiry  oh  coals,  to  obtain  exact  information 
as  to  the  effects  likely  to  be  produced  upon 
them  by  stowage,  and  continued  exposure 
to  high  temperature,  not  only  as  regards 
their  deterioration,  but  also  as  to  the  emis- 
sion of  dangerous  gases  by  their  progressive 
ebanges. 

The  retention  of  coal  in  iron  bunkers,  if 
these  are  likely  to  be  influenced  by  mois- 
hue,  and  especially  when  by  any  accident 
wetted  with  sea- water,  will  cause  a  speedy 
eorrosion  of  the  iron,  with  a  rapidity  pro- 
portioaate  to  its  more  or  less  efficient  protec- 
tion from  corroding  influences.    Tiiis  cor- 


rosion seems  due  to  the  action  of  carbon  or 
coal  forming  with  the  iron  a  voltaic  couple, 
and  thus  promoting  oxidation.  The  action 
is  similar  to  that  of  the  tubercular  concre- 
tions which  appear  on  the  inside  of  iron 
water-pipes,  when  a  piece  of  carbon,  not 
chemically  combined  with  the  metal,  and  in 
contact  with  saline  waters,  produces  a  speedy 
corrosion.  Where  the  * '  make  "  of  iron  shows 
it  to  be  liable  to  be  thus  corroded,  a  me- 
chanical protection  is  generally  found  suffi- 
cient. This  is  sometimes  given  by  Roman 
cenaent,  by  a  lining  of  wood,  or  by  a  drying 
oil  driven  into  the  pores  of  the  iron  under 
great  pressure. 

Recent  researches  on  the  gases  evolved 
from  coal,  prove  that  carbonic  acid  and 
nitrogen  are  constantly  mixed  with  the  in- 
flammable portion,  showing  that  the  coal 
must  still  be  uniting  with  the  oxygen  of 
the  atmosphere,  and  entering  into  further 
decay.  ^ 

Decay  is  merely  a  combustion  proceeding 
without  flame,  and  is  always  attended  with 
the  production  of  heat.  The  gas  evolved 
during  the  progress  of  decay,  in  ftree  air^ 
consists  principslly  of  carbonic  add — a  gai 
very  injurious  to  animal  life.  It  19  well 
known  that  this  change  in  cosl  proceeds 
more  rapidly  at  an  elevated  temperature, 
and  therefore  is  liable  to  take  place  in  hot 
climates.  Dryness  is  unfavourable  to  the 
change,  while  moisture  causes  it  to  proceed 
with  rapidity.  When  sulphur  or  iron  pyrites 
(a  compound  of  sulphur  and  iron)  is  present 
in  considerable  quantity  in  a  coal  still  chang« 
ing  under  the  action  of  the  atmosphere,  a 
second  powerful  heating  cause  is  introduced, 
and  both  acting  together,  may  produce  what 
Is  termed  tpontaueoua  eomduttion.  The 
latter  cause  is  in  itself  sufficient,  if  there  be 
an  unusual  proportion  of  sulphur  or  iron 
pyrites  present. 

The  best  metho4  of  prevention,  in  all  such 
cases,  is  to  ensure  perfect  dryness  in  the 
eoals  when  they  are  stowed  away^  and  to 
select  a  variety  of  fuel  not  liable  to  the 
progressive  decomposition  to  which  allusion 
has  been  made.  This  is,  however,  a  subject 
of  so  much  importance  to  the  steam  navy, 
that  it  continues  to  receive  our  careful  atten- 
tion ;  and,  beyond  these  general  recommen- 
dations, it  would  be  premature  to  offer  any 
decided  course  for  adoption,  from  the  present 
limited  series  of  observations. 

Several  varieties  of  coal  were  transmitted 
from  Formosa  and  from.Bohieo,  for  analysis, 
the  results  of  which  are  contained  in  the 
accompanying  Table.  The  quantity  of  each 
kind  was  so  small  that  no  experiments  could 
be  made  on  their  evaporative  value.  We 
extract  from  the  preceding  Table  the  foU 
lowing  results : 
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FIRST  REVOUT  OS  TWEMOMVB  SOITBD  VOTBB  VrSAIf  NATY. 


Name. 

CariMD. 

Hydro- 
gen. 

Nitro- 
gen. 

Snlpbur. 

oxygen. 

Ashei. 

Grmvity. 

FormoM  IfUnd 

Borneo,  Wbimwkliid v.. 

,,      3  feet  Mam 

„      1 1  re«t  team 

fBie 

54S1 
70  33 

5-70 
4  74 
5*03 
541 

0-64 
(►•80 
0  08 
0  67 

0-49 
1-45 
114 
117 

M'95 
«0-75 
24-22 
19-19 

8-96 

774 

14-82 

8-28 

1-24 
1-28 
1-37 
1  21 

It  may  be  deiirable  to  turn  vp,  in  a  few 
'#on}i,  9€tme  of  the  principal  points  -dlnded 
to  in  tbe  previons  parti  of  this  Report.  'It 
btts  been  shown  that  the  trae  practieal  value 
of  coals  for  stram  purpose*  depends  apefn  a 
combhiation  of  qualities  wbieh  eonid  only 
be  elfeited  by  carefdUf  and  properly  oen- 
tinaed  experiments.  Their  qualities,  so  far 
vsYeeardrsteam-sMpsof  war,  may  be  stated 
«8  follows : 

1.  TJm  Aiel  should  burn  so  that  steam  may 
be  raised  in  a  short  period.  If  this  be  de* 
weired ;  in  other  wordls,  it  should  be  able 
to  produce  a  quick  action. 

8.  It  should  possess  high  evaporatiTe  power, 
that  is,  be  capable  of  converting  much 
•water  into  steam,  with  a  small  consump- 
tion of  coal. 

3.  It  should  not  be  bituminous,  lest  so  much 
smoke  be  generated  as  to  betray  the  po- 
sition of  ships  of  war  when  it  is  desirable 
that  this  should  be  concealed. 

4.  It  should  possess  considerable  cohesion 
df  its  particles,  so  that  it  may  not  be 
broken  into  too  small  fragments  by  the 
constant  attrition  which  it  mary  experience 
in*  the  vessel. 

5.  It  should  combine  a  considerable  density 
with  such  mechanical  structure  that  it 
may  easily  be  itowed  away  in  small  space ; 
B  condition  which,  in  coals  of  equal  era- 
porstive  values,  often  involves  a  difference 
of  more  than  20  per  cent. 

6.  It  should  be  free  from  any  considerable 
xinantity  of  sulphur,  and  should  not  pro- 
gresiively  decay ;  boih  of  which  circum- 
stances Yender  it  tiaMe-to  spontaneous 
combustion. 

ItnAvcr  happens  that  aU  these  oondition, 
.^re^umtod  in'One  coaJ.  To  take  an  instance : 
.AoUiKacite.Jus  very  high  evaporative  power, 
batr  iiot  being-  eaail y^agnited,  U  not  suited  £»r 
qoickAetioa ;  it  baa  great  eohesion  in  its  pav- 
tielss,  and  is  not  easily  broken  np  by  attri- 
tion, bntit  is  notacaki«g  ooal,  and  thertforo 
♦wottldmot  oofaere  in  the  furnace  when  tfae  ship 
rolled  in  a  gale  of:  wind ;  it  emits  no  :amoke, 
lint  tiom  tthe  intensity  of  its  cetobustidn 
qansss  Jhe  icontAf  the.  I:  are  and  boilera  to 
j»idiia(Ar  (waste  aa^y  Rapidly.  Thus,  then, 
^witbijome^re^eiavfient  Advantages,  it  bas 
idiaadvantKge&whichr  under  ordin^  circnm- 
,ilences,,yeeci«de.it8aise.  The  coodilions 
Jlbeve^alliiried  to  ssoay,  .bowtver,  often  be 
united  in  fuels  artificially  |ii\QMxed  .inam 


eoals  possessing  these  vurkras  qualities, 
somewhat  in  the  msfnner  of  what  are  usuelly 
termed  "patent  fuels,*'  and  we  Have  reeom- 
nended  that  experiments  should  be  made 
with  this  object,  espeeially  direeted  to  the 
waats  of  the  steam  navy.  Whibt  we  look 
with  this  view  to  aKilloial  fori  aa  bebig  «f 
special  impeitance,  itwaa  quite  neeessary  to 
obtain  a  knowledge  of  eoals  in  different  die* 
triets,  ufld,  for  this  purpose,  Wales  wsis 
Arpt  eelected  for  examination,  as  prodncittg 
coals  of  sU  kinds  varying  from  bituminous 
to  aothracide. 

WhHe  the  experiments  devised  to  obtain 
information  on  thoTarious  points  alluded  to 
have  been  oonductedwith  all  proper  preean- 
tioo,  in  order  that  coastant  eomparatiwe  re- 
suits  might  be  procured,  they  have  not  been 
overburdened  with  seientttc  correitiwii, 
which  anight  have  been  neoessaiy  to  obtidn 
absolate  truth,  butwouM  bave  mtrodoeed 
an  affeetatloaft  of  aocuracy  where  ^ractlsal 
results  only  were  required ;  to  the  latter, 
therefore,  this  Report  has  been  principally 
oenftned.  The  Report  has  been  so  divided 
as  to  bring  the  resalts  together  witliout  com- 
plioating  them  with  the  details  of  the  pro- 
perties peculiar  to  eaeh  eoal,  tnformutiQik«n 
which  is  of  the  highest  valne.  Henee,  in 
Table  II.,  thepcactieal  resvlu  of  tbeexpe- 
riments  are  brought  together,  while  the 
equally  practical  information  regardiiig-cneh 
coal,  its  local  jiositwn,  the  port  from  wheaee 
it  is  shipped,  its  price,  its  peculiar  cbaise- 
teristies  in  burning,  the  greater  or  ices 
quantity  of  smoke  aed  of  ashes  whioh  rtt 
.produces,  the  description  of  the  coal,  its 
geologioal  position,  "and  other  aimilar. points 
of  Importanoe  in  practtee,APe  detailed  isr 
eaeh  ooal  in  Section  II.  of  the  Appendix, 

The  composition  and  specific  gmvitieeaf 
■the  coals,  and  tbe  quantity  ofooke^wbieh 
they  produce,  «re  given  in  Tablelil.,  .Mt 
only  as  a  meansfor  their;  future  identifien- 
tion,  but  also  as  a  standard  of  quality,  wilii 
rslation  to  which  particular  kinds  m^  Jk 
purchased.  The  amount  of  sulpkur,  «a 
.given  in  this  Table,  is  of  oensidersMa.iaa- 
portance  in  determining  the  value  af  tlie 
.coal  for.  na^purpoats,  aafteseans'ofijnoid- 
ing  the.  risk  of  ipontaneouB'OQmbnallQB* 

The  heating  .vaiaea .  of  i  the>  eoal  'are  givHil 
in  Table  IV.,  asi a  .simpler  and.mMre  '«H# 
method  of  ident«iaetion,'eMibling  tbepw^ 
ebaser  to.  inanee^  tho«saa9ple  of  thoiiMl^f  «a 
oectaia  heati%g.valae. 
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Table  v.  shows  how  the  inqoiiy  ndfjtkt 
easily  he  extended  to  other  branebes  of  na- 
tional indiistry,  especially  to  gaa  manofac- 
ttures,  bat  is  only  adduced  as  an  example  of 
its  applicability  for  sach  purposes. 

Table  VI.  is  prineipally  for  the  purpose 
of  showing  that  the  actual  duty  obtained  ^y 
the  combustion  of  coal  in  the  best  applied 
practice  is  only  a  small  part  of  that  which 
tbe  fuel  is  ^  capable  of  producing,  and  is 
brought  forward  as  an  iodacement  to  im- 
provement in  the  constractidn  of  the  fur- 
naces and  boilers  employed  for  the  produc- 
tion of  steam.  Attention  is  also  drawn  in 
this  Table  to  the  great  loss  which  agriculture 
suffers  by  the  waste  of  ammonia  always  pro- 
duced in  the  cdcing  of  coal,  and  which 
might  to  a  great  extent  be  economised  by 
very  simple  adjustments  to  ihe  ovens  used 
in  coking.  The  economy  and  consequent 
reduction  of  price  in  the  ammoniacal  salts, 
by  preventing  this  great  loss  in  a  material 
so  well  fitted  to^aid  increased  production  in 
land,  wouM  be  a  great  boon  to  agriculture. 
SoggesrioBs  have  also  been  thrown  out  as  to 
tbe  more  economical  application  of  fuel  for 
domestic  and  for  manufacturnig  purposes. 

In  concluding  this  Firet  Report,. we  can- 
not fefrain  from  drawing  attenlioii  to  the 
kind  manner  in  which  we  have  been  assisted 
by  vmrioua  pubUo  and  private  inttitutions 
and  companies,  without  whose  aid  the  ex- 
penses of  the  inquiry  would  have  been  ma- 
terially increased. 

The  CoHege  for  Civil  Engineers,  at  Put- 
ney,  affunled  us,  gratuitously,;  ground  upon 
which  to  erect  the  boiiecs,And  a  house  and 
yard  for  the  stowage  of  the  coal?.  The  la- 
boratory and>workshopaof  the  college  were 
also  placed  at  the  disposal  of  the  investiga- 
tion, and  have  constantly  been  used.  Ilie 
Principal  of  the  College,  the  Rer.  Mr. 
Cowie.  on  all  ocoaaions,  bfforded  his  valuable 
aid  in  the  proaecntion  of  the  experiments. 

The  owners  of  the  collieries,  from  which , 
the  coals  were  obtained,  furnished  them  free 
of  expense ;  and  the  Great  Western  Railway 
Company,  with  an  enlightened  liberality, 
carried  those  sent  to  Bristol  on  their  railway 
to  LondMi  without  charge.  To  Mr.  George 
Rennie,  the  eminent  engineer,  the  inquiry 
.is  efpecially  indebted.  This  gentleman  not 
only  lent  a  .tubular  boiler,  gratuitously,  to 
enable  the  experiments  to  be  repeated  on 
this  kind  cf  boiler,  but  be  also  offered  his 
pyemiaea  for  the  prosecution  of  the  experi- 
menta,'Whioh  offer  was  aecepted,  until  the 
'iaifer.«paoe  at  the  College  for  Crril'di^i* 
•ocew  WM  placed  at  the  disposal. «f 'the  m- 
TMliii^atMa. 

Sttoh  rtftdy:  and  liberal  «o  opetatien  >«tf 
tiw  4Hiblic- shows  their  appreeiation.of  the 
m^pagUat  praetkal  reaulti  •  which  imay  be 
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eitpeeted  from  these  experiments.  Seeing 
the  present  etftective  state  of  the  boilers  and 
other  apparatus  erected  at  Putney,  conse- 
quently, that  the  expenditure  on  this  ac- 
count has  been  incurred,  and  that  any 
further  charges  for  continuing  these  Inresti- 
gatioDS  would  chiefly  consist  of  payments  of 
saUriea  to  the  persons  employed  as  as- 
sistants, we  would  suggest  for  oonsideration* 
that  these  es^periments  may  be  extended  to 
the  coals  of  other  districts  than  those  the 
coals  from  which  have  been  examined,  and 
that  the  needfol  expenditure  may  be  sanc- 
tioned for  one  or  two  years  more.  Should 
this  be  deemed  advisable,  we  should  anti- 
cipate that  a  most  important  body  of  infor- 
mation would  be  accumulated,  alike  im- 
portant to  the  naval  service  and  the  public 
at  large. 
We  have  the  honour  to  be»  &c., 

H.  T.  Db  La  Becbb. 

Lton  Playfair. 
[We  shall  give  hereafter  an  abstract  of 
the  matters  in  the  Appendix  to  this  Report.-— 
Ed.  M.  M.] 


m^BCTarciTT  of  bxcitbd  papia. 

Sir,-*I  ipereeive  that  -your  Canhridge 
correspondent,  Mr.  Barber,  has  written  you 
upon  the  eleetiieity  of  ezctted  paper.  The 
very  same  faet  was  communicated  to  the 
Glasgow  Mtehanics*  MagaxiMe  in  April, 
1824,  and  I  «m  mistaken  if  it  was  not 
known  long  pcior  to  that  period ;  however, 
the  fact  is  not  the  less  astonishing  when, 
observed  by  any  one  for  the  first  time. 
About  six  years  ago,  when  I  became  first 
aware  of  the  phenomenon,  I  constructed  a 
machine  having  a  stout  sheet  of  pasteboard 
covered  with  .grey  paper  (instead  of  the 
glass  plate  of  Dr.  Ingenhousz's  machine). 
The  sheet  wa»  about  30  inches  in  diameter. 
W^hen  it  was  excited  by  four  pairs  of  cush- 
ions, covered  with  woollen  clotb,  its  power 
was  much  superior  to  a  glass  plate  of  the 
same  size.  The  only  objection  I  had  to  it 
was,  that  it  required  a  considerable  time 
before  it  could  be  brought  into  good  work- 
ing «rder,  owing  to  the  great  attraction 
«whiehithe  paper  had  for  moiature  when 
standing  for  any  length  of  time  out  of  .use. 
The  electrical  properties  of  silk  were  dla- 
oovered  in  1 729,  by  Mr.  Stephen  Gray,  and 
they  have  formed  a  matter  of  amusement 
and  instruction  to  all  subsequent  experi- 
menters. 

I  am,  Sir,  yours,  &c., 

jAMSaMlLLAS. 

Galashldf,  Afsrch  18,  T848. 
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"A  ship  and  a  half  a  day"  is  the 
average  loss  sustained  by  Great  Britain 
from  bhipwreck.  No  doubt  a  large  por- 
tion of  this  enormous  loss  is  owing  to 
dangers  and  difficulties,  natural  to  and 
inseparable  from  the  navigation  of  the 
seas ;  some  considerable  portion  also  may 
▼ery  certainly  be  traced  to  what  our  old 
friend  Captain  Ballingall  calls  **  the 
ship- sinking  system  of  Lloyd's;"  an- 
other by  no  means  indifferent  portion  is 
attribatable  to  the  gross  ignorance  and 


incapacity  of  a  large  number  of  the  per- 
sons entrusted  with  the  command  of 
ships ;  but,  much  of  it,  is  also  to  be  as- 
cribed to  a  prevailing  defectiveness— 
long  since  suspected,  but  only  of  late 
years  clearly  ascertained — in  that  fk- 
mous  instrument,  on  the  infallibility 
of  which,  as  a  guide  over  the  path- 
less deep,  the  mariner  has  beeo, 
from  time  immemorial,  accustomed  to 
place  implicit  reliance.  "  As  true  as  the 
needle  to  the  pole,"  /is  an  adage  which 
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recent  obeeryations  have  shown  to  have 
but  verj  slender  founda  ion  in  truth.  No- 
thing, m  fact,  is  more  untrue— nothing 
more  inconstant  and  variable ;  as  fickle 
as  any  gallant  when  attractive  meted 
comes  in  the  way.  The  disturbing  in- 
fluence which  masses  of  iron  on  board 
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ships  exert  on  the  needle,  and  the  con- 
sequent uncertainty  of  its  indications, 
were  noticed  as  far  back  as  the  time  of 
Dampter;  but  the  subject  cannot  be  said 
to  have  occupied  any  serious  share  of 
public  attention  till  the  appearance  of 
the  well- known  works  of  Mr.  Buin  (1817) 


and  Professor  Barlow  (1820),  which  led, 
some  years  later,  to  the  appointment  by 
the  Lords  of  the  Admiralty,  of  a  Compass 
Committee,  which  has  devoted  itself  with 
great  seal  and  ability  to  the  rectification 
of  the  compasses  of  the  Royal  Navy : 
(the  mercantile  navy  has  still  to  be 
ciured  for.)  Of  the  necessity  for  such  an 
appointment,  no  better  proof  need  be 
adduced  than  is  contained  in  the  follow- 
ing interesting  extract  from  a  paper  in  the 


Nautical  Magazine  by  our  esteemed 
correspondent  Mr.  Walker,  Queen's  Har- 
bour Master  at  Plymouth : 

'*  On  Dec.  30,  1818,  being  in  command 
of  •  king's  store  ship  laden  with  iron  tanke^ 
and  boaud  to  Pljmoatli,  and  knowing  that 
these  tanks  would  exert  an  influenre  upon 
the  eompasfes,  a  course  was  steered  W.N.  W. 
from  St.  CAtharine's  Point  for  the  Start. 
There  was  a  fresh  bre(>ze  at  east,  and  dear 
weather  I    bat  at  daylight  the  Start  bore 
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NN.B.  twfiity*ODeKUe*^!  In  thifl  case  the 
•hip  WAS  at  leait  eight  Uagaes  farther  to 
the  floutbward  than  ahe  ought  to  hare  been 
by  steering  W.N.W.  I  was  not  then  amre 
of  the  fact  that  an  iron  tank  would  eiert  a 
magnetic  inflaenoe  equal  to  a  wlid  cuke  of 
the  same  dimenaiona. 

**  On  the  26th  of  March.  1803,  H.M.S. 
Apollo  sailed  from  the  Cove  of  Cork  as  the 
coQToy  of  seventy  ssil  of  merchant  thips. 
On  the  2nd  of  April,  at  three  in  the  morn- 
™if»  the  frigate  and  forty  sail  of  her  eon^ 
toy  went  on  shore  on  the  coast  of  Portugal, 
-  at  a  time  thty  imagined  themselves  to  be 
Mree  degrees  to  the  westward .'  The  loss 
of  thet^e  ships  may  be  ascribed  to  the  local 
attraction  of  the  frigate  upon  her  com- 
pssses,  for  about  thirty  sail  of  the  convoy 
had  daring  the  night  wore  to  the  north-west 
and  escaped  de»truction  t  this  convoy  had 
been  steering  for  several  days  in  a  south- 
west direction.  The  north  point  of  the 
frigate*s  compass  would  be  drawn  forward, 
thereby  indicating  a  course  farther  to  the 
westward  than  the  ships  were  really  steer- 
ing, and  hence  the  melancholy  loss  of  so 
many  ships. 

**  Being  in  the  command  of  H.M.S. 
Royal  Wiliiam  recently  launched  and  equip- 
ped at  Pembroke,  I  was  directed  not  to 
put  to  sea  without  two  iteam  frigaten, 
ordered  to  arcompar.y  me  to  Plymouth  ; 
they  aniveJ,  and  towed  the  ship  down  Mil. 
ford  Haven  and  out  to  sea.  Sail  was  then 
made  with  a  fresh  breeze  from  north-west ; 
there  were,  however,  symptoms  of  the  wind 
drawing  to  the  westward,  and  I  shsped  a 
course  for  Scilly  instead  of  for  the  Land's 
End.  Captain  Oliver,  of  the  Dee,  hailed, 
*  How  long  do  you  intend  steering  on  this 
course?'  I  replied,  •Till  I  make  Scilly 
Light.'  The  wind  freshened,  the  ship  in- 
creased her  speed  to  eleven  or  twelve  knots, 
and  tlie  steam  frigatrs  were  left  far  behind. 
We  made  Scilly  Light,  and  bore  up  for  the 
Longships,  passing  betvreen  them  and  the 
Seven  Stones — passed  up  channel  and  ran 
into  Hamoaze,  the  wind  having  drawn  to 
the  southward.  The  steamers  had  continued 
their  course  with  sail  and  steam',  and  made 
breakers  under  their  bows  on  the  north 
side  of  Scilly,  the  ll^ht  being  eclipsed  by 
St.  Martin's  Head.  They  backed  their  en- 
gines, shortened  sail,  and  ttood  to  the  north- 
west till  daylight,  when  no  three-decker  was 
to  be  found  !  They  searched  the  roclfs  in 
>vaiQ,  and  proceeded  to  Plymouth,  alarmed 
'for  the  ssfety  of  the  lU^al  WiUiam,  It 
BOW  turned  out  that  their  tompmuas  indU 
estod  «  course  that  onght  to  have  carried 
the  steamers  far  to  \he  wfsiiMfd  of  the 
Seilly  IsUbuIs  ;  tlie  north  paimt  of  ike  tarn- 
,Pf$s  was  drown  forward  ^  ike  i^/kmue  V 
their  machinery. 
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**  I  had  occasion  to  retain  to  Pembvske 
to  bring  roond  another  liae^f  battle  ahip« 
taking  a  passage  in  the  steam  frigate,  Salc- 
mamder,  c6mn&anded  by  Captain  Ajistia. 
The  adventure  of  the  Royal  William  in- 
duced  us  to  make  many  observations  upon 
the  local  attraction  of  the  steamer  dnrioj 
the  passage.  A  dockyard  sailbg  vessel  wss 
taken  in  tow,  and,  after  rounding  the  Land's 
End,  we  shaped  a  course  for  St,  Ann's 
Pointf  (with  a  firm  conviction,  on  my  part, 
of  making  St.  Govan's  Head.)  The  wind 
shifted  to  the  south-west,  with  thick  wea- 
ther; and  as  we  neared  the  Welsh  coast 
we  were  am  used  as  well  as  instructed  by  the 
master  of  the  vessel  astern,  standing  up  and 
waving  his  hat  to  steer  more  to  port.  He 
actually  cast  off  the  tow-  rope  and  hauled 
up  two  or  three  points.  We  went  on  as 
before,  and,  as  was  expected,  made  St.  Go- 
van's  Head  southeast  from  St.  Ann's 
Point,  The  master  of  the  lighter  knew 
from  his  compass  that  we  were  steering  too 
far  to  the  eastward.  Our  object  was  to 
prove  how  little  dependence  may  be  placed 
on  the  compass  of  a  steam*  vessel,  when  the 
local  attraction  is  not  known." 

A  large  body  cf  other  evidence  to  the 
same  effect  has  been  collected  by  Csptain 
Johnson,  the  Superintendent  of  the 
Compass  Department  of  the  Royal  Navy, 
and  published  (1847)  in  his  *'  Practical 
Illustrations  on  the  Necessity  for  ascer- 
taining the  Deviations  of  the*  Compass." 
Captain  Johnson  arrives  at  this  general 
conclusion : 

'*  That  in  all  vessels  where  the  deviation 
has  not  been  ascertained,  the  courses  steered 
by  compass  are  not  the  correct  magnetic 
courses,  or  those  inserted  as  such  in  charts 
and  sailing  directions ;  consequently,  in  such 
vessels,  a  course  cannot  be  accurately  shaped 
from  port  to  port,  not  evenfrom  buoy  to  buoy.' 
But  the  degree  of  variation  is  in  no 
two  vessels  alike.  The  system,  there- 
fore, on  which  the  Compass  Committee 
now  proceed,  and  which  is  ably  advocated 
by  Captain  Johnson,  is  to  ascertain,  by 
actual  experiment,  the  amount  of  varia- 
tion* produced  in  the  compass  of  each 
vessel  by  the  iron  on  board  of  it  when 
fixed  in  the  place  it  is  intended  perma- 
nently to  occupy,  and  then  to  allow  for 
the  variation  tn  all  stibseqnent  reeken- 
ings.  The  Captain  iUnstrates  the-  Beee»- 
•sitv  for  this  by  three  Tables.  Table  I. 
exhibits  the  "deitiations  of  the  compass 
ascertained    by  actual   obserration  on 

*  By  the  teisn  "  d«viatton''  is  nnientood  the 
error  of  the  c^impass  produced  by  the  Iron  in  the 
ship,  whloh  Is  a  Ihgig  al|ogetlier  independeat  ef 
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botrd  fifteen  of  H«r  Mijesty'B  steam' 
Tetteli;"  Table  II.  the  like,  "nMertalBed 
by  Ac'nal  experiment  on  board  of  fifteen 
6rHer  Majesty's  ships  of  war,  of  different 
rates ; "  and  Table  III.  the  like,  ** ascer- 
tained on  eleven  of  Her  Majesty's  iron 
steam- vessels/*  He  then  shows,  by  re- 
ference to  a  chart  of  the  English  Chan- 
nel, on  which  different  positions  are 
asssigned  to  the  thirty  vessels,  *'«hat 
would  inevitably  be  the  result  if  they 
were  placed  in  the  positions  there  pointed 
out,  and  steered  for  the  mouth  of  the 
'Bnglibh  Channel  according  to  the  respect- 
ive eompasaes,  but  without  their  com- 
manders having  a  knowledge  of,  or  making 
«ny  allowance  for  the  deriation.*' 

**  The  carrect  magnetic  comiMSS,  or  oom- 
|nss  coaraa  (1846)  from  the  podtfon  A 
(diagram  1)  lat.  48''0'N.  and  long.  W  0' 
•W.-to  the  mouth  of  the  Eogliah  Channtl, 
kalf  way  between  yahant  and  the  Sctiiy 
IslandSf  is  B.  ^  S. ;  oonaeqaestly,  abtpa  in 
wfaioh  there  waa  no  deviation,  ateerhig  that 
canrae,  would  he,  after  a  ran  of  twenty- four 
hours,  anlyat  the  rate  of  ten  milea  an  hour, 
OQ  the  fair  way  between  the  French  a  ad 
fingliah  ooaats;  bat  aaark  what  would  in- 
evilaibiy  he  tke  reaalt  if  the  veaaeia  named  in 
the  Table  were  to  be  ateered  in  the  aaaae 
oeurae,  that  is,  E.  ^  6.  aecording  to  tktir 
regpeclwe  wmpauu.  The  Qwgfm  would 
be  auong  the  reeka  off  Uabant ;  the  JSe/H- 
btUion  and  V^wsna  would  be  ateering  di- 
rectly  for  the  dangeva  about  the  Seven  lalea ; 
the  Slromboli^  Geyser,  aud  Stpx  would  be 
ad^aocing  upon  the  "Roches  Doovrea;" 
while  the  Terrible t  Penelope,  Sampson,  and 
Cyclops  wouki  be  in  a  direction  for  the 
dangera  about  Jeraey  and  Gaernsey;  and 
the  Victoria  and  Albert,  Blazer,  Porcupine, 
Mack  Eagle,  and  Albion,  from  having  less 
'deviation  upon  tbat  particular  course,  would 
be  Bearer  to  the  fairway  ;  but  not  one  vessel 
of  the  fifteen  would-  he  in  the  position  which 
fike  compass  course,  torreeledfor  demotion, 
would  tead  their  commanders  to  suppose 
-■ihsmsehes  in. 

'*  Referring  to  Table  III.,  which  contains 
'the  deviatioBS  ascertained  on  board  several 
(Iron  steam  vesaels,  and  also- referring  to  the 
•lde«ble  lines  upon  the  ebarts,  it  will  be  reen 
*that,  even  in  the  abort  run  of  twenty -four 
ihomts,  the  Primoess  Alice,  Bloodhound, 
Mfrmbdon,  and  Jackal  would  be  upon  the 
waaat  to'the  aouthward- of  Uahant,  while  the 
,.fiaeer  ««nd  Onyx  wouM  beiferering  towards 
tike  Liaard ;  thus  tpreadieg  the  aogte  of  the 
•^avtetiona  'Over  the -entire  space  of  ocean 
.between: EBglaudand  Prance, and  tbat,  too, 
ifai'»run>of>tweuty^four  hours  only,'and  in 
vesf  els  where  the  greatest  eare  was  taken  In 
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•elevatiBg  and  placing  the  compaases,  and 
also  in  removing  all  ironwork  from  their  im- 
mediate vicinity. 

"  ♦  ♦  ♦  To  ahow  the  utter  impossibilUy 
of  navigating  iron  ships  witbont  the  most 
systematic  and  constant  precaution,  one  fact 
in  proof  thereof  maybe  uientioBed,  via.,  that 
when  tbe  Onyx*s  head  waa  at  north  (correct 
magnetic),  the  binnaele  compaaa  in  front  of 
the  wheel  indicated  it  to  be  S.  E. ! 

***  *  *  Let  ua  now  suppose  the  distance 
of  thia  fleet  (the  fifteen  ascn^of-war) ,  accom- 
panied by  ateam-veasels  (Table  I.),  to  have 
been  double  that  which  it  was  before,  or,  in 
other  words,  forty- eight  hours'  run  instead 
of  twenty- four  (and  there  is  assnrfdly  no- 
thing improbable  in  aaauming  forty-eigbt 
houra — contiouovs  houra — of  thick  weather 
often  to  prevail  in  our  humid  climate) ,  and 
*  tbe  result  #ould  be,  that  the  course  E.  f  S., 
according  to  their  respective  eom passes, 
would  lead  some  of  the  sailing  ships  towards 
the  French  eoaat ;  the  Penelope,  Stysr, 
8tromboli,  Vesumus,  and  Retribution  iar  to 
tbe  aouthward  of  Ushant;  tbe  Gorgon  to 
the  south  part  of  Hodtema  Bay ;  while  the 
iron  steamers  Princess  Alice,  Bloodhound, 
and  Myrmidon  would  be  as  far  south  as 
Quiberon,  tbe  Dover  as  far  north  as  the 
Scilly  Islands — in  short,  running  directly 
for  them — and  the  Onyx  actually  passing 
them  yet  farther  to  the  north,  and  steeriag 
in  a  direction  for  the  Bristol  Channel. 

'*  Be  it  observed,  that  the  above  reasoniag 
obtaias  fram  the  results  aseertained  with 
standard  eompasaca,  carefully  placed  in  the 
midship  line  of  the  different  vesaels,  and  as 
far  removed  as  waa  practicable  from  iron- 
work likely  to  affect  the  magnetic  needlea  ; 
and  it  is,  therefore,  probable  that  vessels 
navigated  with  binnaole  compass s  only, 
would  have  tbe  errors  increased  by  reason 
of  their  nearer  proximity  to  tbe  guns  and 
iron  work. 

"The  lines  in  diagram  2  show  tbe  diver- 
gency of  each  vessel,  when  ateered  a  compass 
course  uneorrected  for  deviation.  *  *  *  By 
thta  diagram  it  will  be  aeen  tbat  aome  of  the 
vesaela,  having  large  deviationa,  would  be 
involved  among  the  dangera  and  intricaetea 
of  the  Channel  Islanda  in  leas  than  the  abort 
period  of  twelve  houra;  and,  purauiog  the 
track  of  the  otbera  higher  up,  one  xannot 
help  remarking  how  easily  mistakes  may  be 
made,  and  how  veasels  may  be  brought  upon 
the  coast  of  France  in  such  a  way  as  to 
puzzle  those  in  command  as  to  the  lights 
seen  ;  and  thia  not  only  by  reason  of  the 
deviation  of  the  compass,  bat  also  when  ap- 
proaching the  narrower  patta  pf  the  channel, 
from  the  proper  dtatanee  having  been  overrun 
before  the  vesael'a  course  was  ehanged." 

The  Admiralty  system  of  asceitaining 
the  amwntof  dfg^fe^i^(oj|st^^r€«^ 
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iron  in  each  vessel,  and  making  allow- 
ance for  it  afterwards,  judicious  as  it 
must  be  allowed  to  be,  is,  nevertheless, 
calculated  to  induce  a  degree  of  indif- 
ference about  the  improvement  of  the 
instrument  itself,  since  a  large  devia- 
tion can  as  readily  be  made  allowance  for 
as  a  small  one.  Of  any  such  indifference, 
however,  the  Compass  Committee  can- 
not be  accused.  The  work  of  CapUin 
Johnson  contoins  abundant  proofs  of  a 
most  laudable  anxiety,  and  of  much 
painstaking  on  the  part  of  the  Com- 
mittee, to  render  the  instrument  as  per- 
fect as  possible.  Among  the  **  prominent 
sources  of  error "  in  compasses  (exclu- 
sive of  the  local  attraction  of  the  vessel), 
the  following  prevalent  defects  of  th§ 
instrument  are  pointed  out  by  the  author : 

"  4.  The  weakness  of  the  magnetism  of 
their  needles,  the  occasional  oblique  direction 
of  the  magnetic  axis  in  such  as  have  flat 
bars,  the  distension  of  the  compass  cards, 
the  imperfection  of  their  pivoU  and  caps, 
inefficient  suspension  and  balancing,  and 
the  want  of  concentricity  in  the  general 
constraction  of  the  Instrament ." 

So  true  are  these  things  of  the  gene- 
rality of  instruments,  that  on  Professor 
Burlow  being  requested  to  examine  the 
state  of  the  compasses  kept  in  store  by 
the  Admiralty,  he  reported  (1820)  that 
'*  more  than  one- half  of  them  could  bat 
be  considered  as  mere  lumber  !  " 

"Whoever,  therefore,  can  give  us  a 
compass  free  from  such  defects,  must 
assuredly  render  a  most  important  service 
to  the  country.  Now,  this  is  what  Mr. 
Bush  professes  to  have  done  in  the  patent 
instrument  which  we  are  now  about  to 
describe.  '*  According  to  my  invention," 
he  says,  *'  the  local  attraction  conse- 
quent on  there  being  quantities  of  iron 
and  other  causes  acting  near  the  compass, 
is  caused  to  be  centralised  in  or  near  the 
axis  of  the  motion  of  the  needle,  whereby 
the  needle  of  a  compass  is  less  prejudi- 
cially influenced,  and  will,  consequently, 
act  with  more  correctness,  and,  in  fact, 
will  be  more  similar  in  its  performance 
and  pointing  to  what  would  be  the  case 
were  there  no  iron  or  other  causes  of 
attraction  in  the  locality  in  which  a  com- 
pass may  be  placed."  According  to  his 
invention,  too,  the  needle  is  so  nicely 
balanced — the  points,  caps,  and  supports 
all  so  accurately  adjusted — ^that  nothing 
can  well  exceed  the  truth  and  delicacy  of 
the  movements  of  the  instrument. 


bush's  "PATBKT  COMPASS. 

Fig.  1  of  the  prefixed  engravings  is  a  side 
elevation,  and  fig.  2  an  end  elevation,  partly 
in  section,  of  Mr.  Bash's  compass. 

<*  A  is  a  cistern  of  mercury,  which 
snitains  in  an  upright  position  a  glass 
float  (open  to  the  air  at  bottom),  to  the  top 
of  which  is  attached  by  cement  a  vertical 
magnetic  bar,  C,  which  terminates  at  its 
upper  end  in  a  cap,  b,  D  ia  a  gnide-tnbe, 
through  which  the  bar,  C,  works  ap  and 
dowd ;  EB  are  two  longitudinal  bars  con- 
nected, at  a  short  distance  apart,  by  cross 
sUys,  from  which  spring  four  vertical  barm, 
G^  G>,  G*,  G«  (the  last  of  which  is  not  seen 
in  the  figures),  which  are  inclined  inwards 
towards  the  top,  and  are,  near  to  the  top, 
united  by  a  hoop,  H.  FF  are  two  mors 
longitodinal  bars,  which  are  placed  imme- 
diately above  the  top  ends  of  the  vertical 
bars,  O,  and  work  on  a  gimble,  J ;  K  ia  a 
small  framework,  which  U  attached  to  the 
gimble,  J,  and  carries,  at  the  top  of  all,  the 
card  and  needle,  L.  The  longitudinal  and 
vertical  bars,  £,  F,  and  G,  are  all  magnetk, 
and  form  a  sort  of  framework  roand  the 
central  magnetic  bar,  C.  The  poles  of  the 
upper  pair  of  longitadinal  needles  are  placed 
in  the  reverse  positions  to  those  of  the  under 
pair.  The  vertical  needles,  G^,G",  have 
their  south  poles  pointing  apwards,  and  the 
vertical  needles,  G^  and  G^,  their  north  poles 
npwiurds.  M  ia  the  pivot  on  which  the  card 
and  needle  turn;  it  is  jewel-pointed,  and 
works  in  an  agate  socket  in  the  cup,  h." 

Mr.  Bush's  idea  is,  that  the  placing  of 
the  magnetic  bars  in  the  relative  posi- 
tions to  the  needle  here  assigned  to  them, 
must  cause  all  the  magnetic  influence  to 
which  the  compass  is  exposed,  to  concen- 
trate itself  in  or  near  to  the  axis  of 
motion  of  the  needle.  The  theory  of 
this  is  not  very  well  made  out  in  his 
specification ;  but  certain  it  is  that  the 
practical  effects — with  which  we  have 
most  to  do — ^are  singularly  satisfactory* 

Fig.  3  shows  the  comparative  results  of  a 
trial  made  with  one  of  the  Admiralty 
standard  compasses,  and  one  on  Mr.  Bash's 
plan,  by  applying  a  bundle  of  steel  bars  to 
eight  different  pointo  of  the  periphery  of 
each,  on  a  plane  one  foot  below  the  plane  of 
the  needle,  and  one  foot  from  its  axis ;  the 
bars  being  first  presented  with  their  norlh 
pole  to  the  needle,  and  then  with  their 
south  pole.  For  example,  the  bars  being 
pointed  due  west,  the  Government  oompasa 
gave  a  variation  with  the  north  pole  of  30^ 
W.,  and  with  the  south  pole  of  30''  £. ; 
while  Mr.  Bash's  gave  only  5^  and  6% 
making  the  average  difference  as  60  to  11. 
And  so  in  every  case,  without  exception, 
the  difference  was  immensely  in  favour  of 
the  patent  comp^^^d  by  CjOOglC 
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▲FFABATV8   FOR  HBATIN6  TRON  YBBSILS  PRIPARATORT  TO   COATING  THKM][wITH 
MR.  bats'  composition. 


Sir, — HavSng  occasion  to  use  noeam 
for  warming  the  bottoms  of  iron  Yessek, 
to  prepare  them  for  the  preparation  re* 
eomroended  by  Mr.  Hays,  of  Portsmouth, 
I  planned  a  simple  contrivance  for  ap- 


plying the  fire,  which  I  think  will  be 
found  useful  to  others  under  similar  cir- 
cumstances. The  following  sketches,  with 
a  word  or  two  of  explanation,  will,  no 
doubt,  make  it  clear  to  any  practical  man : 


Kg.  1. 


A  large  oblong  pan  is  first  made  for 
containing  the  charcoal,  its  dimensions 
being  about  3  feet  x  2  feet:  a  stud  pro- 
jects frcn  each  side,  by  which  it  is  sus- 
pended to  a  carriage,  made  of  a  long  bar 
of  iron,  about  12  feet  long.  This  bar  is 
divided  at  one  end,  and  has  a  handle  at 
the  other :  the  centre  of  the  bar  is  sup- 
ported on  two  small  truck  wheels.  The 
general  form  is  shown  in  the  engravings. 
Fig.  1  shows  the  carriage,  with  the  bar 
in  the  direction  of  the  keel  of  a  vessel  in 
the  dry  dock ;  fig  2  Hhows  it  in  a  trans- 
Terse  pOHition.  Fig.  3  is  a  plan  of  the 
carriage ;  a  weight,  with  a  cord  attached 
to  it.  is  employed  at  one  end.  The  man, 
having  wheeled    the  apparatus   to    its 


proper  position,  attaches  the  weight  to 
the  handle,  by  which  contrivance  he  is 
enabled  to  leave  it  for  a  few  minutes  and 
attend  to  another,  which  he  places  in  a 
similar  manner,  thus  alternately  shifting 
them  to  fresh  parts  of  the  vessel. 

This  cortrivance  is  only  intended  for 
the  bottoms  of  the  vessels,  the  sides  being 
heated  by  the  pans  adopted  by  Mr. 
Hays. 

I  may  remark,  that  this  simple  appa- 
ratus wilt  be  found  very  useful  for  drying 
iron  vessels  previous  to  painting  them, 
both  inside  and  out. 

I  am,  Sir,  yours,  &c., 

John  Graktham. 

Liverpool,  April  4,  1S48. 
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OV  THB  INFLUENCE  OF  RAPID  IfOTfON  09  THE  PISTON  UPON  THE  EFFECT  OF  8TSAM  IN 
ENGINES  WORKIKO  tltPiWHSIVBLT  I  WITH  EXPSRIMENTS  UPON  ¥■■  8VMCCT.  ST  M. 
PALTRINBRT* 


The  researches  and  uumeroas  ezperinienU 
which  I  have  made  upon  the  application  of 
motive  power  to  machines,  and  particularly 
my  experiments  upon  the  effect  of  springs, 
have  convinced  me  that  in  the  expansion  of 
steam  there  is  a  loss  of  power — a  loss  which 
should  have  a  certain  relation  to  the  number 
of  superimposed  strata  of  steam  which  oc- 
cupy the  cylinder,  from  its  bottom  to  the 
piston.  These  strata,  moving  with  the 
piston,  should  naturally  develop  themselves, 
in  order  to  follow  and  push  it ;  and  it  is  in 
this  development  of  strata,  one  after  the 
other,  that  the  steam  must  employ  a  por- 
tion of  its  force — a  portion  which  is  eer« 
tainly  lost  to  the  engine.  The  greater  the 
number  of  strata,  the  more  rapid  is  their 
development ;  and  the  more  power  that  is 
thus  absorbed,  the  less  will  there  remain  for 
useful  effect. 

Suppose  the  steam  introduced  into  a  cy- 
linder to  be  intercepted  at  the  moment  when 
the  piston  has  reached  a  fourth  or  a  third 
part  of  its  stroke,  to  give  place  to  the  ex- 
pansion: from  this  moment  we  may  ima- 
gine the  fluid  mass  divided  into  a  determi- 
nate number  of  successive  parallel  strata, 
and  beginning  to  develop  and  expand  them- 
selves to  drive  the  piston  and  follow  it.  It 
will  then  be  apparent  that  the  stratum 
nearest  the  piston  will,  without  doubt,  be 
able  to  exert  upon  it  all  its  effort,  and  all 
the  rapidity  of  which  it  is  capable ;  but  it 
will  be  also  apparent  that  the  one  which 
follows  cannot  do  as  much,  because  the  pre- 
ceding stratum  constrains  it,  by  pushing  it 
backwards  at  the  same  time  that  it  forces 
the  piston  forwards.  By  its  condition  as  an 
elastic  fluid,  steam  should  naturally  ex- 
pand every  way,  and  maintain  at  the  same 
time,  as  is  admitted,  a  uniform  denshy 
throughout  its  volume — consequently,  the 
stratum  which  drives  the  piston  on  one  side, 
repels  on  the  other,  at  the  same  time,  the 
stratum  which  follows  it,  although  allowing 
itself  to  be  penetrated  by  it;  the  latter 
repels  the  one  which  follows  it,  and  so  on  to 
the  last,  which  is  at  the  bottom  of  the 
cylinder. 

There  muat,  therefore,  he  a  oolllsion  be- 
tween one  stratum  and  another,  on  account 
of  the  difference  in  their  velocities,  and  of 
the  necessary  compenetration  of  one  stratum 
into  another,  in  order  that  the  uniformity  of 
density  may  be  maintained.  This  collision 
must  evidently  produce  a  loss  of  power-* a 
loss  which  should  be  proportional  to  the 
differences  of  the  velocities,  and  which  will 


be  the  more  oonsidermble  aoo^rding  as  fh« 
number  of  successive  strata  is  increasad, 
and  as  the  expansion  takes  place  more 
quickly. 

It  is  from  these  considerations,  confirmed 
by  the  results  of  experiments  upon  the. 
effect  of  helical  springs,  that  I  am  persuaded 
that  a  given  quantity  of  steam,  working  by 
expansion,  will  produe«  more  dispoeabte 
and  useful  effect  acring  upon  a  piston  of  s 
large  surface  and  short  stroke,  than  upon  a 
piston  of  smaller  surface  and  with  a  stroke 
proportionably  longer,  all  other  circum- 
stances being  equal.  Desirous  of  determin- 
ing the  truth  of  this  optnion  by  rigorous 
experiment,  I  caused  two  steam-engines  to 
be  constructed  under  conditions  strictly 
equal,  and  calculated  to  produce  the  same 
dynamic  effect,  according  to  admitted  pria- 
ciples.  Bat  itk  one  of  them,  the  relation  of 
the  surface  of  the  piston  to  the  length  of 
the  stroke  was  in  an  inverse  ratio  to  Chat  of 
the  other ;  that  is,  if  one  of  the  ptstODS 
had  a  surface  of  20  and  a  stroke  of  24,  the 
other  had  a  surface  of  80  and  a  stroke  of  6 ; 
so  that  the  volume  produced  by  the  move* 
ment  of  one  piston  is  precisely  equal  to 
that  of  the  other.  There  is,  therefore, 
exactly  the  same  quantity  of  steam  entering 
and  leaving  the  two  cylinders  at  each  stroke 
of  the  piston,  and,  consequently,  when  the 
number  of  strokes  is  the  same,  in  a  given 
time,  in  each  of  the  two  engines,  it  ought 
to  be  certain  that  there  is  the  same  volume 
of  steam,  in  the  same  physical  and  mechani- 
cal conditions,  used  by  each  cylinder.  These 
experiments,  of  which  a  Table  is  given,  were 
made  with  all  possible  precaution,  in  order 
that  all  the  conditions  of  the  apparatai 
should  be  identically  the  same ;  they  were 
repeated  several  times,  on  different  days, 
and  in  the  presence  of  several  competent 
persons.  The  foUowing  Table  shows  the 
mean  of  the  results  obtained  in  aeTeril 
series  of  experiments,  the  apparatus  being 
always  kept  under  the  same  conditions  t 

The  numbers  in  this  Table  wiil  slrow,  iia 
glance,  the  differenoe  of  effect  between  the 
two  engines.  Although  every  precantiiw 
was  taken  to  avoid  error  in  the  meumjn* 
ments  and  observations,  end  though  tlM 
numbers  in  the  TaUe  oidy  show  the  maen 
result  of  several  series  of  experimenlBv  I 
do  not  assert  that  the  ratios  there  given  are 
strictly  those  which  should  festtk  from  the 
physical  law  of  this  phenomenon*  New 
experiments  with  engines  of  greater  power, 
and  an  exact  calculation  with  regard  to  the 
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fro.  Of 

JBtperi- 
neat. 

Kind 

of 

Cyiinder. 

Weight 
on  the 
Brake. 

Revolu- 
tion* 

Minute. 

Virtual 

velocity 

of  end  of 

bnke 

lever. 

Pressure 

on  Steam 

gauge. 

Cut  off,  or  space 

for  ex|iansion  of 

Steam. 

Effect  in 
kilogrames 

raised  1 
m*tre  per 

•ecorid. 

Ratio  of 
Effect 
between 
the  two 
Engines. 

■{ 

Narrow 

Kllog«. 
1-814 
1-6H 

150 
150 

7-854 
7-854 

Atmosph. 
"A 

Fall  of  steam. 
Fall  of  steam. 

14247 
12  676 

1-00 
-88 

'{ 

Wide 
Narrow 

1-754 
1418 

168 
168 

8-796 
8-796 

i 

15-428 
12-472 

1-00 
'•80 

'{ 

Wide 
Narrow 

2  127 
1  277 

174 
174 

9-110 
9-110 

s 

f 

19-376 
11-633 

1-00 
•60 

M 

Wide 
Narrow 

2116 
0-916 

156 
156 

8-168 
8198 

t 

17-233 
7-481 

1-00 
-43 

results  obtained,  can  alone  establish,  with 
the  accuracy  desirable,  all  these  relations. 
I  belieTe,  howerer,  that  the  reasonings  upon 
which  my  opinion  is  founded,  and  the  results 
of  the  experiments  which  go  to  confirm  it, 
authorise  me  to  make  tbe  following  con- 
clusions : 

1.  That  the  velocity  of  the  piston  has  a 
mtich  more  remarkable  inflaenee  upon  the 
Useful  effect  of  steam -than  has  been  hereto- 
fore supposed. 

2.  That  this  infloenee  is  very  greatly  in- 
creased, and  according  to  a  certain  ratio,  on 
account  of  the  amount  of  expansion  which 
is  allowed  to  tho  steam  ;  the  greater  being 
the  expansion,  the  greater  is  the  difference 
OT  cnect. 

3.  That  in  order  to  obtain  from  steam 
Ihe  greatest  amount  of  useful  effect,  it  is 
necessary  to  use  cylinders  as  wide  and  short 
it  may  be  praetieally  convenient,  and  that 
the  piston  should  move  at  a  very  low 
▼elocity. 

It  is  certainly  not  unknown  that  the 
tStet  of  steam  has  a  relation  to  the  velocity 
of  the  piston ;  but  it  has  not  yet,  so  far  as 
I  know,  been  recognised  that  the  velocity  of 
tile  piston  has  a  particular  and  considerable 
iniluence  upon  the  effect  of  the  expansion ; 
and  I  believe  myself  to  be  the  first  who  has 
directed  attention  to  this  subject,  and  who 
baa  songht  to  demonstrate  the  truth  by  ex- 
periment. Hw  numbers  in  the  Table  show, 
Ui  tMtctf  very  eonsiderable  differences, 
^though  the  velocities  of  the  two  pistons 
appear  only  in  the  ratio  of  1  to  4.    The 


experiments  mentioned  have  manifested  two 
other  phenomena  which  have  attracted  my 
attention,  and  which  I  recommend  to  the 
notice  of  scientific  persons :  the  first  is, 
that  in  the  engines  which  I  used,  and  when 
they  were  worked  by  expansion,  the  pistons 
were  compelled,  in  fome  of  the  experiments, 
to  complete  their  stroke  while  having  against 
them  (on  account  of  atmospheric  pressure) 
a  resistance  stronger  than  the  force  by  which 
they  were  impelled.  The  other  phenome« 
non  is  relative  to  the  work  done  by  the  two 
engines.  In  most  of  the  experiments  made, 
the  useful  effect,  as  measured  by  the  brake, 
was  always,  and  even  considerably  more 
than  the  theoretical  effect  of  the  motive 
power.  Does  this  difference  of  effect  de» 
pend  upon  the  partial  vacuum  created  in  the 
escape-pipe  on  account  of  the  rapid  passage 
of  the  steam,  so  that  the  pressure  upon  the 
piston  has  a  relatively  greater  force  ?  May 
this  rarefaction  in  the  escape-pipe  also  ac- 
count for  tho  continuance  in  the  stroke  of 
the  pistons,  although  they  may  have  been 
placed  in  equilibrimn  by  atmospheric  pres« 
sure  before  making  a  half  or  two -thirds  of 
their  stroke .' 

All  these  questions,  the  importance  of 
which  will  be  re-tdily  perceived  by  men  of 
science,  have  need  of  study  and  elucidation 
by  experiments,  perhaps  of  a  different  kind* 
On  my  own  part,  I  shall  do  all  that  I  can ; 
but  I  call  for  the  aid  of  learned  persons  who 
are  conversant  with  such  matters. — Comptet 
RenduBf  Sept.  27,  1847. 


ON   THB  IDEMTITT  OF    MOTION   AMD   OALOEIC.      BT  M.  SBGUIN. 


In  e  work  which  I  published  in  1839, 
«pon  tiie  influence  of  railroads,  I  advanced 
Ibe  opinion  thsit  steam  was  only  the  me- 
^Hum  which  is  nsed  for  the  production  of 


force,  and  that  reciprocally ;  and  that  there 
nrast  exist,  between  caloric  and  motion,  an 
identity  of  nature  in  such  manner  that  these 
two  phenomena  are  but  the  manifestation, 
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under  a  different  form,  of  the  effects  of  a 
tingle  and  the  same  cause. 

^ese  ideas  were  communicated  to  me, 
long  ago,  by  my  uncle,  Montgolfier ;  and  I 
only  waited,  before  giving  them  publicity, 
until  positive  experiments  and  well  estsb- 
lished  facts  should  give  them  the  sanction 
of  demonstration. 

Under  these  circumstances  I  learned,  by 
the  Compte  Rendu  of  the  session  of  23rd 
June  last,  of  the  experiments  made  by  M. 
Joule ;  and  found  that  the  results  which  he 
bad  obtained  gave  so  much  force  to  the 
opinion  of  the  celebrated  man  who  had  ad- 
Tanced  the  same  ides  more  than  fifty  years 
since,  that  I  thought  it  my  duty  to  submit 
to  the  Academy  the  important  consequences 
which,  it  seems  to  me,  may  result  there- 
from. 

In  this  article.  M.  Joule  considers  caloric 
as  free  from  bodies,  and  demonstrates  that 
the  heat  required  to  increase  the  tempera- 
tore  of  one  gramme  of  water  one  degree 
of  the  thermometer,  is  equal  to  a  mecha- 
nical force  capable  of  raising  a  weight  of 
430  grammes,  one  metre  in  height. 

Now,  in  regarding  this  question  under  a 
point  of  view  altogether  different  from  that 
of  M.  Joule,  I  have  arrived  at  an  almost 
identical  result.  Having  supposed,  in  effect, 
that  the  decrease  of  temperature  resulting 
from  the  expansion  of  a  gss  which  ex- 
tends itself  throughout  a  space  larger  than 
that  which  it  previously  occupied,  repre- 
sented the  mechanical  force  which  then  ap. 
peared ;  I  calculated  the  number  of  kilo- 
grammes of  water  that  a  cubic  metre  of 
steam,  at  180  degrees,  (Centigrade,)  could, 
by  its  expansion,  elevate  one  metre  in  height, 
according  as  its  temperature  decreased — and 
calculating  the  products  for  every  20  degrees, 
up  to  80.  In  reducing  my  results  to  the 
type  .of  one  gramme  raised  one  metre  in 
height  adopted  by  M.  J^le,  and  correcting 
them  as  regards  the  ratio  of  the  specific 
heat  of  water  to  that  of  steam,  I  found  that 
the  amount  of  mechanical  power  developed 
by  a  gramme  of  water  raised  one  degree  in 
temperature,  was  as  follows  : 
Between  180°  and  leO'^-aOo  gr. 
„        160         -   -  - 

„         140 
120 
n        100     „     80  -529 

These  results  oscillate,  as  will  be  per- 
ceived, about  the  number  430,  which  was 
arrived  at  by  M.  Joule ;  and  this  notwith- 
standing, as  I  have  said,  that  we  are  plAed 
in  an  altogether  different  point  of  view. 
M.  Joule  has  considered  the  caloric  as  free, 
and  the  pure  and  simple  elevation  of  the 
temperature  of  water  a  certain  number  of 
degrees,  in  a  thermometrical  scale  circum- 


sndl60*-395gr.^  „ 
„   140-412,,    |~^"' 
„    120  -440  „    }  **;^ 
„    100  -472  „         '^""■ 
..     80  -529  ..   -*      "*•■• 


scribed  between  two  or  three  degrees ;  wbik 
I  have  regarded  the  calorie  as  latent,  or  tke 
variation  of  temperature  which  sream  va- 
dergoes  in  passing  from  one  state  of  preaavn 
to  another,  and  that  within  the  most  ex- 
tended limits,  inasmuch  as  they  vary  be- 
tween 80  and  180  degrees,  in  which  it  is 
hardly  possible  to  be  certain  that  the  ther- 
mometric  scale,  used  to  measure  the  tempe- 
rature, really  represents  the  quantities  of 
caloric  which  it  indicates.  And  it  is  fron 
this,  perhaps,  that  arise  the  differences  of 
mechanical  power  developed  by  steaa, 
between  the  two  extremes  of  the  scale  of 
results  which  I  have  obtained— resnlta  whl^ 
would  have  presented  themselves  in  a  very 
different  manner,  and  even,  perhaps,  in  an 
inverted  sense,  if,  instead  of  mercory,  a 
thermometer  constructed  of  any  other  sub- 
stance had  been  used~-the  expansion  of 
bodies,  according  to  the  variation  of  their 
temperature,  being,  possibly,  a  property 
which  is  not  subject  to  the  same  law  as  that 
of  the  amount  of  mechanical  power  which 
they  then  develop. 

If,  in.  conjunction  with  these  facts,  wa 
consider  a  great  number  of  others  in  whicb 
caloric  is  known  to  be  produced  by  motion^ 
such  as  percussion,  compression,  friction— 
change  of  condition,  or  of  nature ;  we  shaB 
be  convinced  that  the  two  phenomena,  iden- 
tical in  themselves,  are  but  the  conaeqaenoai 
of  a  general  law  which  govema  the  movi^ 
ment  of  all  bodies ;  and  that  the  phenomena 
which  we  designate  under  the  title  of  eclsrse, 
are  nothing  but  the  effects  of  the  oommnni- 
cation  of  motion  of  bodies  among  theB« 
selves,  when  they  are  reduced  to  a  atate  of 
division  of  which  we  cannot  appreciate  the 
intensity,  or  the  circumstances,  aa  we  are 
able  to  do  when  these  same  bodies  have,  in 
mass,  a  movement  which  may  be  measured 
by  the  sensible  effects  which  it  produces. 

I  shall  not  undertake  to  enumersta 
all  the  consequences  which  would  result 
from  the  adoption  of  this  principle,  and 
chiefly  the  modifications  which  it  would 
produce  in  the  application  of  steam  to  the 
production  of  power. 

In  steam  engines  of  medium  pressurei 
which  are  those  presenting  the  most  advant- 
ages, the  steam  is  used  between  the  limits 
of  pressure  which  I  consider  equal,  approxi- 
matively,  to  a  reduction  of  80  degrees  of 
tenperature,  after  which  the  ela>ticity  of 
the  s'eam  is  destroyed  by  condensing  it,  or 
it  is  allowed  to  escape  into  the  air.  Bat  it 
is  evident  that,  in  this  state,  the  steam  atill 
contains  f>30  degrees  of  heat  which  is  not 
made  useful,  and  that  we  might,  by  oon- 
•tinually  using  the  same  steam,  and  reatoring 
to  it  at  each  stroke  of  the  piston  the  quan* 
tity  of  heat  which  has  been  lost  in  the  aet 
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of  prodaotni;  the  motion,  obtaia  results 
which  woald  bring  about  a  complete  and 
immense  reTolntion  in  this  department  of 
mechanics,  which  has  become  so  interesting 
at  the  point  of  civilisation  to  which  we  have 
now  arrived. 

With  the  view  of  explaining  facts  which, 
at  the  first  glance,  appear  so  little  to  be  de* 
rifod  from  the  same  source,  and  of  wtiich 


it  will  b^  so  important  to  gi?e  an  ezplana* 
tion,  showing  that  they  class  themselTes 
naturally  under  the  law  of  universal  gravi- 
tation, I  have  undertaken  a  work  whioh  I 
propose  to  submit  to  the  Academy  as  soon 
as  it  may  be  in  a  snflficient  state  of  forward- 
ness to  merit  serious  attention  from  them.— 
Comptea  Rendu9,  SepL  20,  1847 ;  oi  trmu^ 
lated  in  tk€  FirMnJtlin  Journal. 


▲W  BASTBBN  VOUNTAIN. 


The  Yale  of  Sharon  is  an  immante  meadow,  ex- 
tending from  Mount  Carmel  to  Joppa  on  the  coast, 
and  bounded  on  the  eaat  by  tha  great  cha^n  of  hnr- 
ren-loolc{ng  hilli,  among  which  is  8Uu««ted  the 
Holy  City.  It  is  an  area  of  perhaps  twenty  miles 
square,  of  beaatiful  rich  lowlands,  planted,  in 
many  places,  with  olive  and  flg-orc bards,  and 
gracing  plats,  upon  which  herds  of  ttoats  and  cattle 
were  browsing.  In  all  this  beaucifut  valky  there 
is  not  a  single  fence  or  wall,  and  the  park-like 
eflfect  of  the  groves  and  valleys  Is  very  lovely.  It 
struck  rne  thac,  in  the  hands  of  skilfUl  husband- 
men, it  mifcht  be  a  paradise.  Several  Arab  villages 
of  brown  mud  cottages,  with  Ull  date-trees  inter- 
minKliug,  and  ruins  of  ancient  elegance,  a^  arches 
of  aqueducts,  fo'intalas,  and  causeways,  are  scat- 
tereo  over  the  plain ;  and  huge  reservoirs  of  water, 
with  convenient  fouutains  for  the  traveller,  are 
pleasant,  shady  spots,  which  the  lingering  heat  of 
the  sun  mafJe  exquisitely  welcome  to  us.  There 
it  no  f<fature  of  eastern  scenery  so  beautiftil  as 
these  fountains,  generslly  of  solid  masonry,  with 
arcliing  domes,  and  deep  niches,  huge  stone  basins, 
and  cool  porticoes,  with  carved  stone  ottomans, 
upon  which  the  weary  pilgrim  may  freely  repose 
his  Umb«;  large  carob-trees  and  thick  shady  figs 
spread  their  huge  limbs  over  the  approaches,  and 


the  cool  shade  is  dark  and  pleasant  from  the  garish 
sun.  We  had  ridden  six  miles  when  we  arrived  at 
the  second  of  these  diamonds  of  tlie  plain.  We 
found  a  small  caravan  reclining  under  the  trees; 
the  carael-drlvers  were  adjusting  the  panniers, 
uiging  the  patient  beasts  to  lift  their  huge  forms,' 
and  low.  melancholy  cries  were  groaned  forth  as 
they  rose  under  their  burdens.    A  herd  of  goats, 

firobably  two  hundred  in  number,  was  also  Just 
caving  the  fountain  to  continue  their  way  towards 
Jaffa;  and  the  swarthy,  half-naked  herdsmen  were 
occupied  in  keeping  the  flock  together  on  the  way. 
Arab  women  were  drawing  water,  and  carried 
Rebecca-looking  Jars  ou  their  heads.  Several  dis- 
mounted Arabs  reclined  under  the  cool  portico; 
and  the  whole  picture,  in  architetture.  costume, 
habits,  and  scene,  was  unchant^ed  since  1800  years. 
Our  Arab  guard  came  first  along,  and  took  their 
position  a  httle  beyond  the  pools ;  the  ofllcers  came 
in  turn,  drew  out  their  drinking  cops  and  flasks, 
and  man  and  beasts  took  long  and  copious  draughts 
of  the  refireeliUig  springs.  This  founUln  has  left 
delightful  impressions:  it  was  a  gay  and  Joyous 
pausing  place ;  and  eyesfond  of  pictures,  and  hearts 
fond  of  recollections,  had  ample  otHSupatiun.— 
Shoret  q^  tke  MtdiUrrameon,  bff  Sckrveder. 


WBBKLT  LIST  OV  NBW  SN0LI8H  PATBMTS. 


Eugene  Ablon,  of  Panton-street,  Haymarket,  for 
Improvements  in  increasing  the  draft  in  chimneys 
of  locomotive  fnd  other  engines.  April  8;  6  months. 

Thomas  Gill  and  John  Edgcumbe  OiU,  of  Ply- 
mouth, manufacturers,  for  improvements  In  the 
manuficture  of  manures.    Aprils;  six  months. 

Thomas  Potts,  of  Birmingham,  brass  tube- 
maker,  for  improvements  in  the  manufacture  of 
tubular  flues  of  locomotive  amd  other  steam  boilers. 
April  to  ;.six  months. 

Thomas  Spencer,  of  Frescot,  Lancashire,  for  cer- 
tain improvements  in  machinery  or  apparatus  for 
manuAwturlng  pipes  and  tubes  i^om  clay  or  other 
plastic  mater&ls,  part  or  parrs  of  which  Improve- 
ments are  applicable  to  the  matiufscture  of  hollow 
earthenware.    April  10;  six  months. 

James  Derham.  manager  of  Thomas  Wlllett  and 
Co.'s  splnning-millN,  Bradford,  Yorkshire,  for  cer- 
tain improvements  in  machinery  for  carding,  comb- 
iog.  preparing,  and  spinning  cotton,  wool.  Alpaca 
mohair,  flax,  silk,  and  other  fibrous  materials. 
April  10;  six  months. 


John  Ecroyd.  of  Rochdale.  Lancashire,  machine- 
maker,  and  John  Eccles.  of  the  same  place,  me- 
chanic, for  certain  improvements  in  valves  or  plugs 
for  the  passage  of  water.    April  10 ;  six  months. 

Jame«  Perrle,  or  Rochdale,  Lancashire,  engineer, 
for  certain  Improvements  in  steam-engines.  April 
10;  six  months. 

John  Longworth,  of  Newton-heath.  Lancashire, 
for  certain  improvements  in  pickers  fur  power  looms. 
April  10;  six  months. 

James  Meacock,  of  Livltpool,  gentleman,  for 
improvements  in  preventing  and  extinguikhing 
Are  in  vessels,  warehouses,  and  other  buildings, 
parte  of  which  improvements  are  applicable  to  ven- 
tilation.   April  12;  six  months. 

John  Masters,  of  Leicester,  gentleman,  for  im- 
provementa  in  dress  fastenings  and  in  attaching 
the  same,  and  in  at ticlea  made  wholly  or  in  part  of 
certain  flexible  materials  or  fabrics.  April  IS;  six 
months. 


WBBKLT  LIST  OF  DBSIGNS  VOB  ABTI0LB8  OV  UTILITY    RBOI8TBBBD, 

Date  of   1^0.  in 
Reglstra- the  Ra- 
tion,     glscer.    Proprietors' Names.  Addresses. 


April  7     1411     Joseph  PImlott  Oates..  Lichfield 

8     1412     Francis  Bassano Birmingham.... 


Subjects  of  Designs. 

(DIaphonous  valve  for  the  cor- 
nopean and  other  wind  in- 
struments. 
Sigiial  lamp. 
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Snyder's  Patent  Iieatkar  Company* 


(ProvUionally  Registered,  pursuant  to  the  Act 
rondSVio.,  cap.  lie.) 

CAPITAL  £60,000,  In  12,000  shares,  of  £5  each. 
Deposit,  10s.  per  share.— No  call  to  excee.t 
lOs.  per  share,  not  at  IntervaU  of  lei^than  tkree 
months. 

Chairman— JOHN  GARDNER,  Esq.,  M.D.,  ai, 
Mortiroer-atreet,  Cavendish-square. 

F&OVZSIONAL  DIRSCTORS. 

G.  W.  BLANCH,  Esq.,  3,  Albion-place,  Black* 

firiars-roai. 
H.  ENGLISH,  Esq.,  25,  Fleot-street. 
W.  PEARS E.  Esq..  High-street,  Exeter. 
THOMAS  PORTEft,  Esq.,  Ciiy-l«r«aoe,Clty.roai. 
1¥.  SHEARMAN,  Esq.,  18,  Green  street,  Ardwkk, 

Manchester. 
JOSEPH    SMITH,    Esq.,    Parkfleld,  Ruaholme, 

Manchester. 
"W.  8 TAGG,  Esq.,  Green  Park,  Manchester. 
J.  TRUSCOTT,  Esq.,  Hemmingford  VUlaa  West, 

Barosbury-psrk,  Islington. 
D.  L.  WILLIAMS,  Esq.,  6,  Edwards-square,  Ken- 
.  sington. 
W.  M.  WILLIAMS,  Esq.,  17,  Wilmot-street,  Bruna- 

vick-sqaare. 

Bakkbbb— The  Commercial  Bauk  of^London, 
Lothbury. 

BoLiciToa— £.  Moss,  Esq.— Sbchxtary— Mr. 
£.  W.  Fentou. 

Qfficet^Tett^le  Ckambert,  Fleet  Street. 


This  Company  has  been  formed  to  carry  Into 
effect  an  improvement  in  the  art  of  tanning,  hy 
which  leather  U  rendered  not  only  suparior  fn 
quality,  hut  is  produced  at  a  lower  price,  and  aoR 
uniform  In  texture,  than  by  any  process  hitherto 
known. 

A  patent  having  been  granted  to  Mr.  Snyder  tar 
hia  improvemenu  in  tanning,  the  rights  of  the  par 
tentee  have  been  secured,  on  advantageous  icrma, 
as  also  hit  aervicei  in  carrying  out  the  operations  of 
the  Company. 

From  aatimatta  which  hare  been  careftillygifDe 
into,  and  which  can  be  inapected  on  applkation  at 
the  officea  of  the  Company,  a  laiga  return  on  tkt 
oapiul  empAoyed  wili  be  ubUined,  even  to  the  ex» 
tenVof  100  per  cent,  per  annum. 

This  estimate  may  appear  to  show  proAta  m  Ite 
beyond  the  ordinary  resnlt  of  trade  aa  to  call  te 
explanation.  Snyder'a  patent  effseto  a  aax-tag  of— 
1.  Half  the  time  in  tanning:  2.  12  or  15  percent 
of  akin  or  hide— i.  e.,  the  leather  produced  wrigha 
ao  much  more:  3.  A  aaving  of  10  per  cent,  of  tan; 
and,  4.  The  product  ion  of  a  superior  article.  In 
thia  respect  Snyder'a  Leather  will  compete  with  the 
beat  French  Leather. 

Proapectuaea,  with  every  information,  wttl  be 
afforded  on  application  to  &  Mosa,  E«|.,  aoUeUor, 
4.  Queen-street,  Chempaide;  or  to  the  secretair,  at 
the  offices  of  th«  Compaay,  to  whom  appttoadoni 
for  aharea  are  to  be  addreaaed. 

The  Directore  beg  to  claim  the  attention  of  tlto 
public  to  their  arrangementa,  which,  they  traat,  wiU 
be  found  to  aecura  the  intereet  of  subaoribera, 
without  incurring  any  of  thoae  evila  not  aafire- 
quently  attendant  upon  such  enterpriaaa. 


*To  Sn^^eers  and  Boiler-Makers. 

LAP- WELDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOTIVB  STEA^-BOILERS,  Tubea 
for  Steam,  Gas,  and  other  purpoaes  :>-all  airta  of  Gas  Fittinga.  The  Birmingham  Patent  Inm 
Tube  Company,  42,  Cambridge-^treet,  Birmingham,  and  Smethwiok,  Stafftirdahire,  mauofiKtura  Bollar 
»nd  Gas  Tubes,  under  a  i  exoiuaive  Licenae  &om  Mr.  Richard  Proaaer,  the  Paieatee. 

These  Tubes  are  exteiisiv«ly  a«ed  in  the  Boilere  of  Marine  and  Loeomotive  Steam  Englnea  in 
England  and  on  the  Contiaent ;  — are  Stronger,  Lighter,  Cheaper,  and  more  Dundsle  than  Braaa  er 
Coitper  Tubea,  and  are  warranted  not  to  open  m  the  weld. 

42,  CAMBRIDGE-STRBBT.  CRESCENT.  BIRMINGHAM. 

Worka—Smethwick,  Staflbrdihire. 

LONDON   WAREHOUS&-NO.  68,  UPPER  THAMRS^STREST. 


"What  to  Xaaty  Drink,  and  Arold. 


8otf  HD  DiGBarxoK  1  What  a  boon  I  hut  what  « 
mrlty  i  All  the  wealth  in  the  world  cannnc  bay  ft, 
and  yet  how  aimple  it  is  to  aecure  it.  Dreamleaa 
nights !— How  refreshing  is  a  good  night's  reat,  and 
how  few  obtain  it  I  How  fearlul  is  iliuess,  and  who 
have  we  to  blame  for  it  but  ounelves  7  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  offmore 
fire  than  water  qu'>nches.  Reader,  if  you  value  the 
desiderata  of  good  health  in  the  day.  and  tranquil 
repose  at  nights,  together  with  meqtal  serenity  at 
all  times,  or  should  lack  firmness  of  nerve  or  pur- 
pose, or  auffer  from  the  aorrowa  of  an  afflicted  body, 
■eek  how  to  obtain  the  fbrmer,  and  rem»ve  the 
bitter,  hi  DR.  CULTBRWELL'S  little  Memoirs, 
called  <«HOW  TO  Lr?B|  or,  WHAT  TO  EAT, 
DRINK,  and   AVOID;"  and  its   Companion— 


•'  HOW  te  be  H  APPT"  (the  price  ia  but  If.  aadt; 
if  by  poat,  la.  6d.  in  atamps.)  They  recommeml  no 
voatrum,  pill,  or  bahn,  bnt  render  every  posaeasor 
maater  or  mfetTfaa  of  hia  or  her  own  case.  Thej 
tell  home-truths,  and  detail  facta  that  may  astoiiBtf, 
but  which  are  worthy  of  recognition;  and  they  fhr- 
thermore  unmystify  the  lawa  of  lilb,  health,  and 
happinesa;  that  how  to  live  happily  and  content- 
fdly,  la  rendered  clear  and  open  to  the  humbleat 
intelligence.  To  be  had  of  Sherwood,  93,  Fatar- 
noater-row;  Carvalho,  147,  Fleet-street;  Manintt, 
ComhUi;  Nelaon,  457,  W«it  Stmnd,  and  all  book- 
sellers}  or  direct  irom  the  Author,  10,  Argyll-place, 
Regent-street,  who  can  be  personallj  confertad 
witB  daily  tiU  tour,  and  in  the  evening  Qll  nine. 
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GUTTA  PERCHA  COMPANY'S  WORKS, 

WHARF  ROAD,  CITY  ROAD, 

London,  Ut  April,  1848. 

rpHE  OUTTA  PERCHA  COMPANY  have  great  p'easare  fn  stating  that  theateadllyloereasiBg  demand 
^  /or  the  PAzaiiT  Gvtva  Pskcha  Daitivo  Bambs  justifies  the  utmost  confidence  that  they  are  ftitty 
approved. 

Their  durability  and  strength— permanent  contractility  and  uniformity  of  substance — ^their  non-suseep- 
tlblllty  of  Injury  from  contact  with  Oils,  Grease,  Acids.  Alkalies,  or  Water— and  the  Cscllity  with  which  the 
single  Joint  required  can  be  made  in  Bands  of  any  length— render  them  supeiior  for  almost  all  working 
purposes,  and  decidedly  economical. 

GALosxits,  TuBiRQ  of  all  sises,  BovGTKS,  Catheters,  Stxthebcopes,  and  other  Surgical  Instruments; 
MoDLDivos  FOR  PicTVRx  FRAMES  and  Other  decorative  purposes;  Whips,  Tsongs;  Tenkis,  Golf,  and 
Cricket  Balu,  &e.,  in  great  variety. 

Patent  Gutta  Percha  Shoe  Solei. 

The  appllcablHty  of  Gntta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  aatisfkctorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  It.  Indeed,  experience  has  proved  that  Gntta  Petcha  Boles  wear  twice 
«s  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  pexCsctly  impervious  to  wet 
VDtU  quite  worn  through. 

Boot  and  Shoe  Soles  for  Stunmer  Wear. 

The  fact  of  the  total  impervlousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  nse  of 
them,  to  e  cape  the  suffering  which  the  proverbial  uncertainty  of  our  climate,  bvek  in  Summer,  so  often 
Inflicts  upon  the  incantioua,  and  this  eflbct  may  be  secured  by  a  Sole  so  thin  and  light,  aa  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

At  the  tame  time,  the  remarkable  non-conducting  properiiee  of  ChUta  Pereha  affari  a  moet  valuable  pro- 
ieeUou  to  tkitee  vko  are  euhjeeted  to  enffering  or  inconvenience  hff  walking  upon  heated  pavementt. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  Leather,  has  long  since  been 
decided  in  iavour  of  the  former;  aad  no  Instance  of  failure  has  yet  eome  to  the  know- 
ledge of  the  Company  which  may  not  be  ascribed  to  a  neclect  of  their  printed 
Directions.  

TestimoniaLi  relatinjB;  to  Shoe  Solei. 

**  Of  all  the  dtseoveries  and  inventions  which  have  hitherto  been  brought  into  notice  for  the  purpose  of 
pratervlng  the  feet  from  damp,  nothing  is  comparable,  either  in  cheapness  or  efflcienoy»  to  Gutta  Pereha. 
Otrdencia  espcoially.  whose  daily  occupations  occasion  them  to  be  much  in  the  open  air,  and  working  or 
standing  on  wet  ground,  will  And  thto  pliable  and  simple  substance  of  infinite  value.  The  natural  caution 
which  one  usually  feels  with  respect  to  new  things,  etpeoially  when  they  come  v«rf  hk^l$  recommended, 
prevented  us  f^om  listening  with  much  attention  to  what  we  regarded  as  pretended  excellencies.  We  were, 
howevrr,  Induoed  to  make  the  trial  of  a  pair  of  '  Gutta  Percha  Soles,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  daily  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Gutta  Percha  Soles 
are,  for  dryness  and  warmness  to  the  feet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
bility, it  is  equal,  and,  we  think,  fuperior  to  leather."— Oar<fen«r«'  and  Farmert*  Journal,  February  12, 
1S48. 


(Conr.)  tiewadea-atreet,  ISth  November,  1847. 

Mt  dear  Sir,— I  have  for  some  time  worn  the  Qutta  Pereha  Solee,  and  am  very  happy  to  bear  testi- 
mony to  the  admirable  qualities  of  this  snbatanee  for  the  purpose  of  Shoe-making,  for  it  Is  not  onlyveiy 


durable,  but  perfectly  impervious  to  wet. 

The  Outia  Pereha,  I  find,  possesses  properties  which  render  it  invaluable  for  winter  shoes.  Jt  ie,  com- 
pared with  Leather,  a  ttow  conductor  oj  heat ;  the  effect  of  this  is,  that  the  warmth  of  the  feet  is  retained, 
however  cold  Che  surfkce  may  be  on  which  the  person  stands,  and  that  clammy  dampness,  so  objectionable 
in  Um  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  first  using  Gutta  Pereha  shoes,  the  wearer 
is  foreibly  stmek  with  the  superior  warmth  and  comfort  which  is  produeed  by  this  non-conduetiug  property, 
•ad  I  eonfidently  predict  thai  all  those  who  try  Gutta  Percha  will  be  steady  customers.— I  am,  my  dear 
Sir,  very  truly  yours,  JAMBS  C.  CUMM INO,  M.D. 

To  C.  Hancock,  Esq.,  the  Gutta  Pexcha  Company. 

GsvTi.nfsii,-~I  have  given  the  OuUa  Pereha  Boot  Solee  what  may  be  considered  a  fair  trial;  namely, 
three  months'  constant  wear  on  a  rough  gravelly  road,  and  can  bear  testimony  to  its  usefulness :  with  proper 
care  in  ftttimg  them  on,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  Leather, 
and,  bemg  impervious  to  wet,  will  be  found  invaluable  to  persons  subject  to  damp  or  cold  tett.   W.  DI AR, 

Kovembei  4th,  1847.  Principal  Offlocr  H.  M.  Customs,  Whitstable. 

{C^pu.)  Manehester,  1st  March,  1848. 

Sin,— In  the  month  of  August  last  I  began  to  wear  a  pair  of  Gntta  Percha  Soles,  put  o^  by  my  fiither, 
irho  it  a  shoemaker,  No.  IS,  Port-street,  and  have  worn  them  every  day  smce,  being  upwards  of  six 
months,  and  I  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  soUs  would  wear  a  month 
kngen    They  have  out- worn  three  pairs  of  heels,  which  had  strong  iron  nails  beat  ln.~  Yours,  &c., 
(Signed)  .'  ALFRED  LAMB, 

Porter  at  Findlater  and  MaeUe'a,  Exehan^e  Aroade,  Manehester. 
To  iCr.  Hemy  BtatliMn,  11,  Corporatio A- street. 

iCopM.)  —  Manohett«r,8tbM«Peh,  1848. 

Sib,— It  is  with  pleasure  that  I  bear  tettimonj  to  the  good  qualitiet  of  Gutu  Percha  Seles.    Yon  aie 

swAte  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roada  and  In  all  weathers; 

and  sinee  I  began  to  wear  Gutu  Pereha  Soles,  I  have  nt%  had  to  eomplaln  of  wet  or  cold  fleet:  the  pair  I 

luure  M  w»er  have  teen  in  almoat  daily  nee  Ibr  more  than  foor  Months,  and  iry  fear  is  that  the  upper 

em  will  te  worn  out  first,    i  am  quite  sure  that  I  save  flrom  thirty  to  fifty  per  cent,  in  the  coat  of 

---     ^^'''jaal  can  get  them,  I  intend  ^ 
THOMAS  WHITEHEAI 
Bee,  Town  Hall,  King- street 
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...^  in  cessoouenea  of  my  (ivnlly  wearing  Ontta  Pereha  Solea,  and,  so  long  as  I  ean  get  them,  I  intend  to 
tar  Ibem  in  prefercnoe  te  anything  el>  e  T  liave  teen.^Yoars  letpectfUly,  TH OM AS  WH ITEH EAD, 
Xo Mc Henry Staduun,  II, Corporationttreet.  Gaa Ofiloe, Town  Hall,  King-street. 
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ADYEBTIBEMENTS. 


To  InTeators  and  Pat«nt«Mi. 

MESSBS.  ROBERTSON  ft  CO., 

PATKVT  SOLICITOftS, 

(Of  which  arm,  Mr.  J.  C.  ROBERTSON,  the 
Editor  of  the  Hbchanicb'  Magazinb  from  its 
commencement  iu  1823,  is  principal  partueri) 
undertake 

The  procuration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countrieti,  and  the  transaction  generally  of  all  busi. 
ness  relating  to  Patzmts. 

Speelfloations  Drawn  or  Revised. 

DISCLAIMBRS,  AND  MBMOEAMDUMS   OF 
ALTiaATION    PaBPABBD     AND    BNROLLBD* 

OaTcats  Entered  and  Oppositions 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTice  on  Oases  snlnnittedj  due.  Ate 

Mbssbs.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 
Commencing  a.d.  1617(15  James  I.)  and  regularly 
continued  down  to  the  present  time.  ^ 

INTENDING  PATENT b£S  supplied  gratis  with 
Printed  Instructions,  on  Application,  elther'per- 
sonally  or  by  letter. 

Advantages  of  Registering  De- 
signs  for  Articles  of  UtiUty. 

Vnder  the  New  Desigm  Aei,  6  and  1  Vie.  c.  65. 

Protection  for  the  whole  of 'the  tlu'ee  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 

Protection  at  a  moderate  expense  (from  £12  to 
£20). 

Protection  immediate  (may  be  obtained  in  most 
cases  within  a  coupie  of  days). 

Power  of  granting  licenses  for  amy  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Ateekanict'  Magazine, 
No.  1047,  price  Sd.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
If  onthly  Parts. 

Speciilcations  and  Drawings,  according  to  the 
revisions  of  the  Act,  prepared,  and  KegistratioDx 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  RegistraUon  Agents,  166 
Fleet -street. 

Ornamental  Designs  also  registered  uodei  the, 
5  and  6  Vic.  c.  100. 


TO  ARCHITECTS,  BUILDERS,.&c.  . 
Copper-lVire   Cord. 

T>  S.  NEW  ALL  &  Co.'s  PATENT  IMPROVED 
-■■*'•  COPPER- WIRE  CORD  for  WIN  DOW  SASH 
LINES,  Hothouses,  Lightning  Conductors,  Bang- 
ing Pictures,  aock  Cord,  and  various  other  purpoees 
for  which  hempen  rope  baa  hitherto  been  used.  This 
new  and  valuable  Patent  is  fast  supeneding  the  use 
of  the  hempen  cord,  and  is  strongly  recommoDded 


to  all  Builders  and  other  partlet  connected  wHk 
the  ^bove.  The  Whre  Cord  may  be  had  wholesale, 
and  specimens  seen  at  the  Office  of  the  I'aienteea, 
No.  168,  Fenchurch-stTfet,  W.  T.  ALLEN,  Agent; 
or  reUil  of  6.  and  J.  DEANE,  46.  King  WUUam- 
street,  and  £.  PARKS,  140,  Fleet-etreet ;  aleo  of 
all  respectable  Ironmougera. 


NOTICE. 

ROYAL  POLYTECHNIC  INSTITUTION,  In- 
corporated by  Royal  Charter.  1838.— ARTISTS 
and  MANUFACTURERS  of  the  USEFUL  and 
ORNAMENTAL  ARTS,  and  PATENTEES  of 
NEW  INVENTIONS,  especially  of  WORKING 
MODELS,  are  re^pectfhlly  infonned  that  their 
workit  should  be  forwarded  to  the  Inslitutkm  Car 
DEPOSIT  IMMEDIATELY,  or  th'-y  will  not  te 
in  time  for  the  NEW  EDITION  of  CATALOGUE. 
The  INSTITUTION  wlU  be  RE-OPBNED  to 
the  Public  on  the  20th  inst. 

R.  I.  LONGBOTTOM,  Sec. 


HOT  tens   T(t  CORRRSBOSDKhTS, 
Mr.  J.  Clarke.— Fei. 
J.  W.  M.— tfotf  btiier  app9g  to  wme  respedaUt 

coaek  wuUter. 

Artisan.— ir«  AaU  he  gimd  Id  rweiee  tttf  "  JTew 
Rule*, ke  epeakt  of, 

~  "  A  Practical  Man  who  .knows  the  Value  o 
SciPiice?  tfiiM  ntit  make  auffieieni  aUnwanee  either 
for  the  feelii/g*  fif  the  partite  attacked,  or  for  <ie 
indulgence  which  i*  due.  ftom^an  editor  to  a  parif 
dffendmg  kimtelf  to  the  beet  of  his  ahilttg  ami  e^lm" 
hie  ownJd*hion. 
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,  THBimprovedfiyfitemofmanufkctaring 
candles,  which  forms  (he  ftubjeet  of  tbm 
patent,  consiata  in  moulding  them  by 
the  continuous  forcing  of  the  tallow,  or 
othet  substance  of  which  the  candles  arc 
composed,  through  pipes  kept  atalow  tern  - 
perature,  sucb  tallow  or  other  subatance 
being  in  a  warm  and  fluent  state  when  it 
enters  the  pipes,  but  becoming  gradually 
and  partially  solidified  and  crystallized  in 
its  psssage  through ;  and  in  finally  cooling 
ana  hardening  it,  by  discharging  it  into 
cold  water  (the  cotton  for  forming  the 
wick  being  introduced  into  the  tallow  as 
it  passes  through  the  pipes).  Mr.  Mauds- 
lay  states  that  he  is  aware  that  it  has 
been  before  proposed  (aliuding,  we 
presume,  to  the  patent  of  Mr.  Fennel 
Allman,  1847,)  to  make  candles  by  the 
continuous  forci  ng  of  the  materials  through 
pipes,  but  in  a  cold  or  solid  stale  onfy'^ 
**  a  method  which,"  he  correctly  adds, 
<*  has  been  found  objectionable,  on  accoiifit 
of  the  impossibility,  of  efi^eting  more 
than  a  mechanical  coropreflston  or  crush- 
ing together,  of  the  materials  while  in 
that  cold  and  solid  state/' 

A  machine  suitable  for  carrying  out 
Mr.  MaudslayV  mode  of  manoficture,  is 
represented  in  the  accompanying  figures, 
t  Tig.  1  is  a  sectional  eleyation  of  this  ma- 
chine on  the  line  a6,  andtlfig^S&^another 
sectional  elevation  on  the  line  ed.  Fig. 
3  is  a  plan  on  the  line  ef,  and  fig.  4  a 
plan  on  the  line  gh.  A  is  a  close  vessel 
of  a  cylindrical  form,  with  conical  bot* 
tom,  for  containing  the  melted  tillow 
or  other  substance  or  composition  of 
which  the  body  of  the  candle  is  to  be 
formed.  A^  is  a  circular  basement  which 
supports  several  short  pillars,  PiPt  c 
which  the  vessel  4  i>  mounted,  d  is 
small  stove  or  furnace,  by  which 
vessel  A  is  heated,  and  CC  a  flue-space, 
by  which  the  heated  air  from  B  is  circu- 
lated round  the  vessel  A.  (The  melting 
Tcssel,  A,  may  also  be  heated  by  steam 
or  hot  water,  in  which  case  the  stove  or 
furnace,  B,  would  be  dispensed  with.) 
A  chimney,  for  carrying  off  the  products 
of  combustion,  mav  be  attached  to  any 
convenient  part  of  the  floe-space,  C,  but 
is  not  shown  in  the  figures.  I  is  an 
open  cylindrical  vessel,,  filled  with  cold 
water,  which  surrounds  and  is  concentric 
with  the  basement,  A*,  bat  is  a  few 


on 

a 
the 


inches  lesa  m.  height^  and  is.  connected 
to  the  mclttDg  vsttel^  A^  abeve^,  by  side 
bars,  QQ,  which  are  made  fast  by  bolts 
and  nuts*  D  is  a  force-pump,  of  the 
plunger  description,  which  stands  within 
the  melting  vessel,  A,  being  firmly  bolted 
to  the  bottom  of  it,  and  farther  secured 
br  side-stays,  E£.  By  working  this 
pump  (which  may  be  done  by  hand,  or 
any  other  convenient  power,)  the  melted 
material  is  drawn  through  the  suction- 
valve,  F,  into  the  barrel,  and  is  forced 
thence  through  aside  discharge- pipe,  G, 
which  conducts  it  into  a  box,  H,  which 
is  immersed  io  the  eoki  water  of  the 
vessel,  I.  From  this  box  proceed  three 
coils  of  pipe,  L^  L',  L«,  which  are  laid 
in  the  cold  water  of  ^e  vessel,  I,  and 
have  screw-taps  attached  to  them,  by 
which  they  may  be  all  opsped  to  thie 
passage  of  the  melted  mass,  or  any  one 
or  two  of  them  only,  the  mass  bemg 
pressed  forward,  as  the  case  may  be,  in 
one,  or  two,  or  three  columns.  At  the 
point,  m,  near  to  the  extreme  or  delivery 
end  of  each  of  these  coils,  there  is  inserted 
into  the  top  of  each  ceil  a  small  pipe,  P, 
which  is  turned  short  rmmd  at  the  in- 
serted end,  so  as  to  terminate  exactly  in 
a  line  with  the  centre  of  the  coil ;  and 
through  ibis  pipe  a  string  of  the  cotton 
or  other  material  which  is  to  form  the 
wick,  descends  froia  one  of  three  reels, 
O,  O,  O,  which  are  mounted  in  brackets 
attached  to  one  side  of  the  melting  ves- 
sel, A.  The  cdtinkn  of  plastic  matter, 
as  it  is  pressed  forwards  throiufh  the  end 
of  the  coil  towards  the  mouthpiece,  M, 
envelopes  and  draws  along  wkh  it  the 
string  of  cotton  or  other  material.  On 
emerging  firom  the  mouthpiece,  Mf  the 
pkstio  mass,  with  the  string  of  wick 
inside,  is  discharged  into  a  v^el  of  cold 
water,  N,  where  it  speedily  becomes 
thoroughly  cooled,  and  acquires  a  erys«* 
talline  hardness.  As  fast  as  it  attains  to 
this  state  of  hardness,  it  is  cut  off  into 
the  required  lengths  (either  by  hand  or  by 
any  suitable  machmery),  and  then  ta- 

Sered  at  the  burning  end,  or  otherwise 
nished,  as  may  be  required. 
The  advyiti^  which  this  method  of 
manufactonng  candles  possesses  over 
those  in  ordinary  use,  consists  in  its 
great  facility,  expeditioti8ness,cheapBCM^ 
adapution  to  general  use,  and  peevliar 
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filD^  for  eoloDiftl  purpo^s ;  the  machiQe 
b«iog  light  apd  porlablei. simple  to  worlc^ 
aqd  not  easily  put  out  of  order. 
Xha  Qumher  of  coils  ip  ea;h  m  icliine 


innst  always  hear  a  due  proportion  to  the 
size  of  the  machipe,  and.  of  the  pump 
more  especially;  and,  although  three 
are  supposed  to  be  employed  in  that 
2, 


hefofa  described  (as  a  good  medium 
9Umber),  Mr.  Maudsla^i  desiroe  it  may 
l>«  qodecstood  tbathodoe»  n%i  iiipjt  him- 
self to  aiy  particuhr  numbter* 


Wax,  and  other  like  materiala,  may, 
he  also  manufactured  by  means  of  tha' 
^ame  nsaohine^  and  m  the  same  way  as 
before  de«crijl»erf,  inio   ti^rs.  of  any 
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required  length,   diminishing  only  the 
length  of  the  pipes  employed. 

Mr.  Maudstay  states  that  the  machine 
before  describea  may  be  also  readily  mo- 
dified so  as  to  be  made  applicable  to  the 
manufacture  of  other  mouldable  sub- 
stances besides  candles, — that  is  to  say,  in 
80  far  as  regards  the  shaping  or  moulding 
thereof— such  substances,  for  example, 
as  soap  or  syrups ;  but,  instead  of  bemg 
discharged  into  cold  water,  as  before 
described,  they  are  receiyed  from  the 
pipes  or  mouldis  upon  an  endless  band  of 
cotton,  wire,  or  other  substance,  as  may 
be  most  suitable. 

MR.  nbwall's  patknt  improybmbnts  in 
machinbrt  for  grinding  grain, 
paint,  and  othbr  substancbb. 

[Ptitent  dated  October  14,  18i7.  Patentee,  RO' 
bert  Stirling  Newalt.  of  Gatethead.  Spedfleation 
enrolled  April  14, 1848.] 

Mr.  Newall  prefaces  his  description  of 
his  improTements  with  the  following 
general  remarks : 

"It  is  well  known  that  'mill-stones' 
are  made  of  buhr-stone,  a  form  of  silica 
which  is  cellular  in  its  structure,  and 
that  the  best  buhr-stones  for  grinding 
corn  have  about  an  equal  proportion  of 
solid  matter  and  of  vacant  space.  During 
the  process  of  grinding,  the^ .  Vacancies 
soon  get  filled  up  with  the  material  which 
is  being  ground,  and  in  this  manner 
there  are  formed  alternate  spaces  of  hard 
and  soft  matter.  It  is  also  well  known 
that  the  grinding  teeth  of  animals  are 
composed  of  alternate  layers  of  hard 
enamel  and  soft  bone;  this  is  very  appa- 
rent in  the  teeth  of  the  horse  ana  of  the 
elephant'* 

The  specification  then  proceeds  in  the 
following  terms : 

"  My  invention  has  for  its  object  the 
formation  of  *  mill-stones,'  or  what  I  cdl 
^grinding- plates,'  on  a  similar  principle. 
I  take  a  circular  plate  of  cast-iron,  about 
eighteen  inches  in  diameter,  and  fasten 
it  on  the  end  of  a  shaft  about  three  feet 
in  length,  which  projects-  through  the 

{»late  about  an  inch.  The  plate  is  then 
kced  up  truly  at  right  ansles  with  the 
shaft,  and  on  it  I  form  a  tight  spiral  roll, 
of  alternate  layers  or  strips  of  hoops  of 
steel,  iron,  or  other  metal,  (but' I  prefer 
jteel,)  and  of  coarse  paper,  eotton,  braid, 
or  other  suitable  substance,  the  hoops 
being  about  an  inch  and  a  half  in  width, 
and  about  one-sixteenth  of  an  inch  in 


thickness ;  and  the  pitch  of  the  spiral 
.  next  the  centre  of  the  plate  being  about 
one-sixteenth  of  an  inch,  and  sraduallj 
decreasing  to  within  three  inches  from 
the  circumference,  which  latter  space  is 
kept  at  a  pitch  of  about  one-hundredth 
of  an  inch.  These  proportions  must  be 
Yaried  according  to  the  nature  of  the 
substance  to  be  ground.  This  forms  the 
lower  or  driving  plate.  The  upper  one 
is  formed  in  a  similar  way,  .tne  spiral 
being  laid  in  the  reverse  mreetion,  and 
the  shaft  beinff  about  eight  inches  in 
length,  and  hollow,  to  allow  the  substance 
to  be  ground  to  pass  down  it  from  the 
hopper  to  between  the  plates.  The  two 
plates  are  arranged  in  a  frame  in  such  a 
way.  that  the  faces  of  the  spirals  are 
parallel  to  each  other,  and  the  centre  of 
one  plate  distant  about  an  inch  and  a  half 
from  the  other.  The  distance  between 
the  two  plates  is  adjustable  by  means  of 
a  key  under  the  brass  footstep  of  the 
lower  shaft,  so  that  they  may  be  made  to 
grind  coarser  or  finer.  I  apply  motive 
power  to  the  lower  shaft,  and  tne  fHecioa 
arising  from  the  process  of  grinding 
.  gives  motion  to  the  upper  plate,  which 
then  revolves  in  the  same  direction  as 
the  lower.  I  recommend  that  both 
plates  should  be  of  the  same  diameter. 
The  advantage  of  this  form  of  plate  is, 
that  as  the  surface  wears  down  in  grind- 
ing, a  continual  fresh  catting  eq;e  Is 
presented. 

''For  the  purpose  of  grinding  the 
husk  off  rice  or  other  similar  work,  I  use 
plates  the  spirals  of  which  Rre  formed  of 
alternate  strips  of  leather  or  other  suit- 
able elastic  substance,  and  thick  eottoo, 
braid,  or  felt ;  or  the  plates  may  simply 
be  faced  with  thick  leather,  or  other 
suitable  elastic  substance,  or  with  a 
tough  fibrous  substance,  firmly  fastened 
endways  on  the  plate. 

**  For  grinding  paints  or  similar  sub- 
stances,  I  use  plates  of  metal,  or  hard 

Eorcelain  or  glass,  ground  on  the  face, 
ut  not  polished,  the  lower  plate  beine 
plain,  and  the  upper  having  V-sh^ped 
grooves  cut  in  its  face,  and  decreasing  in 
size  as  they  approach  the  circumference 
of  the  plate.  The  upper  plate  is  nude 
concave  in  the  centre,  to  allow  the  mate- 
rial to  be  ground  to  get  between  the 
plates,  the  concavity  being  greatest  in 
the  centre,  and  gradually  tapering  off 
to  the  extent  of  one-third  of  the  radios, 
where  it  ends. 
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'*  Instead  of  eombintng  in  the  Bhtpe  of 
.  a  ipiral,  the  hard  and  soft  materials  of 
which  these  grinding-phttes  are  com- 
poaed,  they  may  be  put  together  in  any 
other  form ;  as,  for  instance,  they  may 
form  the  radii  of  a  circle ;  or,  the  plate 
being  divided  into  six  or  more  segments, 
by  lines  radiating  from  the  centre,  the 
bard  and  soft  materials  may  be  arranged 
In  Imes  parallel  to  those  radii,  until  each 
segment  of  the  plate  is  filled  up. 
^  "  I  do  not  confine  myself  Xo  any  par- 
ticubur  arrangement  of  tne  grinding  sur- 
faces, but  I  prefer  the  spiral,  as  it  is  most 
easUy  made,  and  forms  an  excellent  sur- 
face. Thespeedfor  dry  substances  may 
be  from  two  hundred  to  three  hundred 
reyolotions  of  the  plates  per  minute,  and 
for  semi- fluids,  from  one  hundred  to  two 
hundred  revolutions  per  minute. 

''What  I  claim  as  my  invention  is, 
firstly,  the  combination  of  hard  and  soft 
materials  for  grinding  surfaces,  as  de- 
scribed ;  secondly,  the  arranging  of  two 
Slates,  so  formed,  in  such  a  way  that 
.  ley  are  eccentric  to  each  other ;  thirdly, 
the  arrangements  of  plates  for  grinding 
paints  or  simiLpr  substances,  as  de- 
scribed." 


FORCE  OF  LIGHTNING. 

[From  a  paper  on  Atmoipherie  Electriolly.  By 
S.  Highton,  Eiq.,  C.E.  Bead  before  the  Society 
of  ArU.] 

To  many  persons  an  attempt  at  com- 
paring the  wild,  irresistible,  and  instantane- 
ons  action  of  lightning  with  the  strength  of 
the  docile  horse,  or  the  power  of  the  hard- 
workiog  steam-engine,  may  seem  to  border 
on  absnrdity ;  bat,  when  the  same  is  once 
brought  by  the  hand  of  solence  under  the 
powerlnl  donbiion  of  mathematics,  all  b 
plain  and  dear.  The  lightning  is  at  onee 
robbed  of  its  awe-striking  properties,  and 
shown  to  he  snbsenrient  to  many  of  the 
common  rales  in  nature.  It  laws  may  then 
be  studied  with  the  same  degree  of  certainty 
andacouneyas  thoae  that  guide  the  stars 
above,  and  keep  the  pkneta  in  their  course. 

For  simpUeity's  sake,.!  will  take  the 
power  as  developed  in  the  spire  of  the 
Chvrch  only  ;*  and  this  will  have  to  be  as- 
oertained  by  the  work  of  destniction  wrought 
therein. 

I  find,  from  messunaMnt  and  calculation, 


that  no  less  than  one  hundred  ton*  of  etones 
were  blown  down,  I  find,  alao,  that  the 
average  distance  to  which  this  mass  was  pro- 
jected was  about  30/e«/. 

Here,  then,  we  have  two,  but  only  two, 
of  the  dements  of  a  power,  via. :  Weight 
moved,  and  epmee  through  which  it  was 
moved.  Our  only  other  desideratum  is  the 
tim€  during  which  the  power  generated  was 
acting.  This,  however,*  is  a  much  more 
diffieult  question.  The  way  I  propose  to 
deal  with  it  is  as  follows : 

The  fkUing  mass  was,  as  it  has  been  al- 
ready observed,  projected  in  all  directions 
from  the  central  line  of  the  spire  as  a  centre. 
The  average  height  from  which  the  fdlhig 
mass  descended  was  about  132  feet.  The 
time  required  for  a  body  to  fall,  by  the  force 
of  gravity,  through  that  distance  is  nearly 
three  seconds.  *  In  this  time,  then,  the  body 
bad  been  projected  laterally  30  feet.  The 
time  therefore  occupied  by  the  projection  of 
the  mass  30  feet  must  have  been  three 
seconds  also.  Now,  although  this  is  the 
whole  period  occupied  by  the  transit  of  the 
mass,  it  must  not  be  taken  as  the  time  that 
the  power  woe  acting  upon  it.  This,  no 
doubt,  did  not  exceed  the  time  that  the  body 
moved  throogh  a  foot,  or  even  6  ins. ;  for 
then  so  many  crevices  and  cracks  would 
have  been  formed  by  the  bursting  out  of 
the  stones^  that  the  expansive  power  of  the 
air  withm-would  have  escaped  through  these 
openings.  '  And  moreover,  all  the  windows 
in  the  spire  were  either  quite  open  to  the 
air,  or  had  open>work  leaden  fronts. 

On  these  data,  then,  the  problem  re- 
solves itself  into  this — ^To  find  the  nomfaial 
amount  of  a  power  that  shall  by  its  con- 
tinned  action  over  6inches  or  a  foot,  or  say 
for  -^th  of  a  second  of  time,  move  from  a 
state  of  rest  100  tons,  and  give  them  a  ve- 
locity of  10  feet  per  second.  I  find  that 
the  force  of  gravity  acting  for  ^i^th  of  a 
second  of  tlme»  would  generate  a  vdodty 
of  3^  feet  per  second.  If,  then,  this  power 
acted  even  for  i^tii  of  a  second,  it  must  have 
been  three  times  greater  than  gravity.  If 
for  a  longer  period,  its  power  would  be  less ; 
if  for  a  less  period,  then  its  power  would  be 
greater.  Again,  I  find  that  100  tons  were 
projected  with  an  average  velodty  of  10  feet 
per  second ;  and  we  know  that  a  body,  un- 
der  the  influence  of  gravity,  would  acquire 
such  a  vdodty  in  about  one-third  of  a  se- 
cond of  time,  and  that  the  apace  fallen 
through  in  that  time  would  be,  say  2  feet ; 
for,  from  the  Uiws  of  gravitation,  we  have 


y ^T X  32 .  16  .*.  T-gj.^-nearly  i  second  and 
S-T«x  16-(i)»x  16-ix  16«iJL-nearly  2  fiMt. 


•  The  writer  here  refers  to  St.  Oeorge'i  ehuicb,  Leioester,  which  was  stntek  with  Ughtalng  Aug.  1,  1846. 
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The  power,  therefore,  to  rerist  *«ich  a 
force  continually  must  be  able  to  lift  100 
tons  2  feet  high  in  J  of  a  second  of  time,  or 
100  tens  X  2  feet  X  1  lecond.  And  reducing 
fhis  to  feet,  we  have,  1 00  tons  x  2  feet  x  i  - 
100  tons  X  1  foot  X  ^  seconds  ;  and  reducing 
this  again  to  minutes,  we  have  it  equal  to 
100  tons  X  1  foot  X  6  X  60  -  360,000  tons 
moved  from  a  state  of  rest,  and  a  Telocity 
given  to  them  of  I  foot  per  minute. 

Again,  it  is  well  Icnown  that  the  friction, 
in  moving  masonry,  is  about  equal  to  the 
weight  of  the  iUperincumbent  mass. 

On  the  whole,  therefore,  we  shall  be  quite 
safe  in  telting  the  woric  done  as  equivalent 
to  .360,000  tons  raised  1  foot  high  per  mi- 
nute.     Therefore  360,000  x  2240  lbs.  - 

^  403,200,000 

<IBS,200,000  lbs.   per   minute  »  '  \^^^ow  ' 
»12,220  horse-power  engine. 

This,  it  will  be  observed,  is  on  the  sup. 
position  that  the  power  acted  for  so  long  a 
period  as  i  of  a  second  *,  and  also,  that  it 
was  only  equal  to  the  power  of  gravity. 

Let  us  now  look  in  another  point  of  view 
at  the  case  before  us.  Assumiiig  that  the 
effect  was  produced  during  the  passage  of 
the  power  from  the  end  of  the  spindle  of  the 
•cross  to  the  first  lesden  window,  a  distance 
of  about  50  feet ;  and  talcing  the  velocity  of 
the  power  even  much  leis  than  as  shown  by 
Professor  Wheatstone,  and  considering  the 
cloud  to  have  been  but  one  mile  high,  we 
shall  have  that  di&tance  passed  over  in  a 

period— y^y;p^-^  part  of  a  second  of  time. 

In  that  time,  therefore,  power  sufficient 
must  have  heen  given  out  to  move  from  a 
state  of  rest  100  tons,  and  give  them  a  ve- 
locity of  10  feet  per  second.  Kow,  if  we 
find  what  velocity  a  body  would  acquire 
when  unsupported,  and  acted  on  by  the 
force  of   gravity,   for    that  period,   viz. : 

i.uoo.ooo  ^^^^^f  ^®  shall  see  that  stoee 
(dpace)   oo  (Time?)  ^/  Space  »  Time. 
"We  have  f.ercfore 


t 


l,OOU,W)« 


V  16  :  I  sec. 
1  sec.  :  :  V  spice  : 


Therefore  iv^  Space  =*  1,^0.000  ^^"^  *P**« 

IMisedover-  j^^ooiToMOMOo  «'  t^«  •?«« 
pMsed    over    In     that     time    would    be 

«o^)DiMiOo;oob  P*"^  ^^  »  ''®<>*- 

Its  velocity  at  that  point  would  be 


Vel. 


I 


1,000,000 


secx32«> 


i.oeo.soo"  ■*! 


SJJJ^paft  of  a  foot  per  second.     Come- 
quest ly  a    body    acted    on  by  gravity  in 


the  mbon   tfue  wotad  m«Ve  €hitNi|;h  the 
.part  of  a  foot,  and  moifakt 


»»oeo.     .        ^ 

a  velocity  of  ^^q  T*rt  of  a'ftK*  pet  lednuL 

Bat  the  velocity  given  oat  l&y  the  ectiAi 
of  the  lightoing  in  the  same  time  was,  opob 
an  average,  10  feet  per  eecend;  and,  ai 
powers  are  to  each  other  in  (he  ratio  of  tiie 
velocities  they  produce  under  the  same  eEr- 
cumstancfes,  therefore. 

The  fone  of  the  lightning  in  'this  dischflr^ 

:  toroe  df  grwUff: :  10 :  55;5iJ : :  1 :  5CiJj«0 

: :  800,000  :  1 

Thus  the  forceoflightiting  itatbiadisclM^ 
•was  300,000  timce  greater  than  that  df 
gnwitf  1  In  this  cafecHbenfofe,  a  pieenre  af 
at  leaat  (300,000  x  100  tons  »  )  300,000,000 
tons  was  brought  into  action,  to  biuet  Ute 
spire  to  pieees.  No  wonder,  then,  that  tllB 
damage  was  so  great. 

I  will  now  compare  the  woik  done  witk 
the  work  of  a  battery.  Dr.  Faraday  has 
proved  that  the  decomposition  of  one  single 
grain  of  water  produces  more  electricity  than 
is  contained  in  the  most  powerfhl  flash  df 
lightning.  If  so,  then  must  the  decompo- 
sition of  a  grain  of  water  produce  indirectly 
as  a  minimum,  a  power  of  force  equal  to 
the  moving  of  100  tons  from  a  state  of  rest, 
and  giving  them  an  average  velocity  of  ten 
feet  per  second.  This  is  its  minimum.  But 
from  what  I  have  said  before,  and  from 
what  is  evident  from  an  iospectioB  of  HflB 
parabolic  curve  that  would  be  fonned  by  the 
falling  mass,  it  is  certain  that  a  power  was 
developed  which  was  very  maeh  :gi««ter. 
If,  then,  the  eoncUieioiieof  Profenore^MN 
day  asid  Wheatstone  are  ccorredt,  a  po««r-itt 
least  300,000  times  greater  than  HMtdf 
gravity  itself  was  given  out  in  tfala  iflaidi'df 
lightning ;  and,  dtiuiugh  eo  inmMnee,  ^ 
equal -only  to  she  power  whieh  bindi  ti^^ 
iher  tbe'Sloara  of  «i  single  >g»ain  ef  wMls. 
This  ia  aeoienoe  feaught  with  Sntenstyisaid 
deservns,  ivdsed,  ««Nr  most  eerlDne  keatHk^ 
'gation. 

Vseing  bioi^ht  eeslfeln  effeetowlMBitlft 
(powerfol  igraep  of  usihessatice,  I'vriV 
give  Ihe  couvsrse,  tandiehdwprutiosl  1 
.prodneed-fiaom  andniKesligelidn  tale  1 
matioal  ^fonnulie. 

I  *hav«  Iste^  been   eomtadting^ 
.experiments  on  batteries* 

I  w«s  <indeeed  to  fovm  a 
from  the  following  mathematical 
whtiih  is  found  tiy  cvpiess  abe  r 
offered  to  electric  currents,  and  the  work 
done  thereby.    The  formula  is 
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Where  £  «  electro- motive  force : 

>tt    ■■iihir  <f '4iialBe ; 

Da  distance  of  platei : . 

R»  specific  resistance  of  fluid : 

8— section  of  wire: 

S» area  of  plates: 

1-1  length  of  circnit: 

r»  specific  resistance  of  wire : 
In  accordance  with  that  formula,  I  con- 
«tnicted  several  batteries,  one  of  which  was 
of  a  sise  less  than  the  V)r  <>^  ^  ^^^^^  ^^^^' 
This  battery  I  found  would,  for  a  month 
together,  ring  a  telegraph  bell  ten  miles  off. 
I  will  now,  however,  make  a  small  one  in 
your  presence ;  the  smallest,  perhaps,  that 
many  of  you  hare  ever  seen.  It  shall  ez« 
pose  a  surface  of  only  y^  part  of  an  inch  ; 
it  shall  consist  of  but  one  cell ;  it  shall  be 
less  than  Yishnr  P>^^  of  a  cubic  inch,  and 
yet  it  shall  produce  electricity  more  than 
sufficient  to  ovecome  all  the  resistsnoe  in 
my  brother's  patent  gold,  leaf  telegraph,  and 
ahall  work  the  same  powerfully.  It  is,  in 
short,  a  battery  which,  although  it  will  go 
through  the  eye  of  a  neiedle,  wiU  yet  work  a 
telegraph  well. 


ther. 


TBI  POSTOFriCa  SUPBESBDBD.—  BAKE- 

vell's  coptino  tblbobaph. 

The  Postmaster- General,  Colonel  Ma- 
berly,  and  Mr.  Rowland  Hill,  may  set  their 
houses  in  order,  and  prepare  to  evacuate 
St.  Martin's-le- Grand  ;  for  they  will  soon 
have  to  exclaim  with  Othello,  *'  Our  occu- 
pation's gone !"  It  seems,  indeed,  a  hard 
case,  after  so  much  labour  to  improve  the 
postal  communications  of  the  country,  and 
after  steam  has  done  its  utmost  to  hasten 
the  mail-bags  to  all  parts  of  the  kingdom, 
that  the  weU-  planned  arrangements  and  ex- 
cellent machinei7  should  come  to  nought : , 
but  even  they  must  submit  to  fate  and 
scientific  invention. 

Not  many  months  have  passed  since  we 
noticed  Mr.  Bain's  ingenious  marking  elec- 
tric telegraph,  by  means  of  which  symbols 
representing  letters  of  the  alphabet  are 
marked  on  paper  by  electricity;  and  we 
predictM  that  means  would  soon  be  found 
of  transmitting  along  the  telegraph-wires 
«zact  copies  of  written  communications. 
What  we  then  deemed  probable  has  now 
been  realised.  We  have  this  week  seen  a 
specimen  of  writing  by  the  copying  tele- 
graph, invented  by  Mr.  F.  C.  Bakewell, 
wherein  words  traced  from  the  original  were 
legibly  copied  on  paper  by  an  instrument 
tluit  had  no  connection  with  the  one  to  which 
the  transmitted  message  was  anplied,  ex- 
cepting by  the  usual  wires  from  The  voltaic 
battery.  The  letters  traced  on  the  paper 
appear  of  a  pale  colour,  on  a  dark  ground 
formed  by  numerous  lines  drawn  close  toge- 


The  communications  thus  traced,  we 
~,  mfy  be  transmitted  at  the  rate  of 
•MO  tetters  of  the  alphabet  per  minute  of 
ordinary  writing ;  and  were  short-hand  sym* 
bols  employed,  the  rapidity  of  transmission 
would  be  quadrupled.  When  this  means  of 
correspondence  is  in  operation,  instead  of 
dropping  a  letter  into  the  post-office  box, 
and  waiting  days  for  an  answer,  we  may 
apply  it  directly  to  the  copying  telegraph, 
have  it  copied  at  the  distant  town  in  a  mi* 
nute  or  less,  and  receive  a  reply  in  our 
correspondent's  handwriting  almost  as  soon 
as  the  ink  is  dry  with  which  it  was  penned. 
There  are  various  means,  too,  for  preserving 
the  seoresy  of  correspondence,  the  most 
curious  of  which  is,  that  the  writing  may  bo 
rendered  nearly  invisible  in  all  parts  but  the 
direction  until  its  delivery  to  the  person  for 
whom  it  is  designed. 

The  operations  of  the  copying  telegraph 
are  not  limited  to  the  tracing  of  written 
cliaracters.  Letter-press  printing  may  bo 
copied  with  even  greater  rapidity  than  writ- 
ing, and  facsimile  copies  of  the  morning 
papers  may  thus  be  transmitted  to  Liver- 
pool and  Manchester  long  before  the  papers 
themselves  are  delivered  to  their  readers  in 
London.  The  mesne  by  w)iich  these  aston- 
ishing effects  are  produced  we  are  not  at 
present  permitted  to  state,  as  the  invention 
is  not  yet  protected ;  but  we  are  assured 
that  the  method  is  simple,  and  that  the  me- 
chanism is  neither  costly  nor  likely  to  get  out 
of  order.  It  is,  indeed,  one  of  the  peculiar 
features  of  the  copying  telegraph  that  it 
cannot  commit  errors,  because  the  commu- 
nications it  transmits  are  fac- similes  of  the 
original  writing. — Spectator, 

[If  the  reader  will  refer  to  the  account 
given  in  this  Journal  of  Mr.  Bain's  inven- 
tion, (Ko.  1249,)— which  was  the  earliest, 
and  is  still  the  most  complete  which  has 
appeared— he  will  see  that  on  the  same  prin- 
ciple on  which  symbolical  representations  of 
letters  are  transmitted  by  Mr.  Bain's  pro- 
cess, fac- similes  of  the  letters  themselves — 
no  matter  how  crooked  or  crabbed — may  be 
conveyed.  Mystery,  therefore,  about  the 
matter,  there  need  be  none.  The  only  ob- 
jection to  such  an  extension  of  the  system 
is  the  prodigious  waste  of  time  and  trouble 
which  must  attend  to  it ;  §ot,  after  all,  yon 
cannot  transmit  the  actual  writing  itself— 
the  acceptance,  for  example,  to  a  bill  of  ex- 
change. We  apprehend,  therefore,  that  for 
anything  which  this  new  invention  promises, 
the  post-office  authorities  are  but  in  ^^nall 
danger  of  being  disturbed  in  their  ''  occupa- 
tion"^to  no  greater  extent,  at  least,  than 
they  have  been  threatened  already,  by  the 
general  adoption  of  the  short-hand  system 
of  Mr.  Bain  and  the  Blectric  Telegraph 
Company. — Ed.  M.  M.] 
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We  extract  from  Mr.  Johnson's  speoi* 
flcation  the  following  description  of  his 
remaining  improvements : 

Fig.  6  represents  an  improved  arrange- 
ment of  working  the  eocentrics  for  giving 
•motion  to  the  slide  valves  or  feed  pnmps, 
which  is  accomplished  hy  carrying  a  shaft, 
s,  over  the  boiler,  h,  (or,  if  required,  it 
may  be  carried  through  a  recess  formed 
in  the  lx>iler,)  upon  the  extremities  of  which 
shaft  there  are  keyed  two  cranks,  c,  c,  at 


right  angles  with  each  other,  which  cranks 
have  a  circular  motion  given  to  them  by  the 
two  rods,  r,  r,  which  rods  are  connected  with 
similar  cranks  upon  the  driving,  or  coupled 
axle  of  the  engine ;  the  eccentrics  may  be 
placed  upon  the  shaft,  a,  either  inside  or  out- 
side of  the  bearings,  t,  t,  when  the  relative 
positions  of  the  eccentric  shaft,  and  the  ahafk 
by  wUch  it  is  worked,  are  such  as  to  form 
an  angle  exceeding  15°  to  20®;  it  will  then 
be  necessary  for  the  studs,  y,  y,  to  work  in 
a  slide  formed  in  the  direction  of  the  cranks^ 


e,  c,  so  as  to  allow  for  the  varying  distance 
oif  the  two  shafts  by  the  action  of  the  springs. 
The  advantages  of  this  arrangement  are, 
that  the  eccentrics  not  being  keyed  or  worked 
upon  the  driving  axle,  will  admit  of  the  boiler 
lieing  brought  nearer  to  the  driving  axle,  and 
also  to  be  made  larger  in  diameter ;  the  ec« 
centrics  bebg  worked  upon  the  shall,  a,  are 
rendered  muob  easier  of  access  for  deansuig 
and  repairing,  and  constantly  in  sight  of  the 
engineman,  and  their  durability  is  increased 
by  being  railed  from  the  dust  arising  firom 
the  line  of  road. 

Fig.  7  represents  a  side  elevation  of  an 
improved  eccentric ;  a  is  the  shaft  carrjing 
the  eccentric  block,  b ;  r,  r,  r,  are  friction 
rollers  working  in  a  groove  formed  on  the 
rim  of  the  block,  b;  the  rollers,  r,  r,  r,  are 
kept  in  their  proper  positions  by  the  two 
rings,  a  a,  (fig.  8,)  one  placed  on  each  side 
of  the  rollers,  in  which  rings  are  formed  the 
jaws,  I,  i,  t,  for  receiving  the  brasses  in 
wliich  the  axles  of  the  friction  rollers  revolve ; 
the  usual  eccentric  rod,  o,  is  attached  to  the 
rings,  a  a,  as  shown  at  b\  The  advantages 
of  this  eccentric  are,  less  friction  in  its 
working ;  the  motion  communicated  to  the 
Talve,  &c.  is  much  steadier,  as  the  eccentric 
rod  it  not  liable  to  spring,  as  in  the  ninal 


construction,  less  liability  to  disorder,  and 
less  expense  in  repairing,  as  the  only  parts 

Fig.  7. 


Fig.  8. 


■W    'LJ^fr 


£ 


subjected  to  wear  are  the  small  brasses  in 
whidi  the  friction  roUecs  revolve. 
■  3 
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Figi.  9  and  10  represeut  a  longitudinal 
Mction  and  plan  of  an  arrangement  of  valves 
whereby  the  iteam  it  worked  ezpanaively, 

Kg.  9. 


Kg.  10. 


¥T: 


1 


-¥  :.j_ 


is  cut  off,  and  is  rever*ed,  or  caused  to  act 
upon  opposite  sides  of  the  pikton.  v  is  the 
usual  slide  valve  working  upon  two  flat 
plates,  or  valves,  p,  p\  which  plates,  or 
fulves,  are  placed  side  bj  sid^  and  are  kept 
in  close  contact  by  the  springs,  ,|^  #;  these 
plates,  or  vaWes,  have  oi!Vtaio^|)aatages  or 
openings,  o,  o',  o'',  o"\  fora9«<|iH>  as  to  sgree 
with. the,  pasMges.  or  opeongVxOn  the  (kce 
underneath,  which  passages  .undemeath  are 
10-  divided,  that  the  two>  passagei)  oi,  a,  eoui- 
BBunicate  to  one  end  of  the  cylinder,  A,  and 
tlie  other  two  passages,  o'",  a ,  eommunieata 
with  the  other  end  of  the  cylinder,  ^;  e  is 
the  exhaust  passage.  From  this  it  will  be 
evident,  that,  when  motion,  in  the  direction 
shown  by  the  arrow,  is  given  to  the  rod,  r, 
(which  rod  oommunicates  with  the  engine- 
man,)  that  the  lever,  /,  working  upon  the 
'  Ailerum,  /,  will,  through  the  rods,  y,  y', 
coaamuoicate  motion  to  the  two  plates  or 
Talves,  p,  p*,  in  opposite  directions,  by 
which  the  .entrance  of  steam  into  the  cy- 
linder through  the  passages,  o,  o^'',  can  be 
regulated  to.  any  degree  of  expansion,  or, 
by  continuing  the  motion,  be  shut  off  en- 
tirely ;  and  by  continuing  the  motion  so  as 
to  place  the  plates  or  valves  in  reverse  po- 
sition, the  openiiigs,  ot,  o'',  will  then  allow 
the  steam  to  pass  through  the  passsges.  a,  a', 
and  from  thence  to  opposite  ends  of  the  cy- 
linder, thereby  reversing  the  motion  of  the 
engine.  Therefore  it  is  evident,  that  all 
that  is  required  to  work  the  engine  expan- 
sively either  backwards  or  forwards,  to  cut 
.off  steam,  and  to  reverse,  is,  that  the  neces- 
-wuj  motion  should  be  given  to  the  r6d,  r, 
oommaniesting  with  the  cnginesBan.  'The 


adTantages  utteadif^g  this  •  ampgvBftit  of 
working  the  steam  expansively,  ^cuBttiog  it 
off,  and  reversing, -are,  simplicity  in  •  on- 
stroctlon,  rfqoiring  but  one  eccentric  for 
..each  engine ;  »he>»eomplioatsd. awraagwneut 
,  £or  lifting  the^-esMeninc  .Mida  in  smd^oaft  of 
gear  baiBg:4i^eiy  diapeiised<9ilh^«i»  ia 
thjsaraw^gfieut;  tba-liftwyof  .th«  lopitric 
roda.inaod^otof  gcaris'«otficquiped  ^tite 
diaiienaing  with  ithorlhiotlUfialve  f»  a^d^ie 
fiiiivple^Daeiwiiery  tequifed  foriw^rlwar^ 
valsesrW^ich  plaoes.the  rnMve  ««itrot*<if  the 
engine,  as  far  as  regards  the  operations  juit 
described,  in  one  handle. 

Figs.  11  and  12  represent,  a  longitadiasl 
section  and  plan  of  another  method  of  work- 
ing the  steam  expansively,  sliutting  it  off, 
and  reversing,  v  is  the  usual  slide  valve 
working  upon  a  fix^d  plate,  /,  wlich  plate, 
or  face,  is  .kept,  in  its  correct  position,  by 
being  fixed  between  the  ribs^r,  r;  this  face, 
/,  has  the  usual  steam  passages,  9%  s',  and 
the  exhausting  pas^»ge,  e ;  which  ] 
Fig.  11. 


F3g.  12. 


f,  t',  and  e,  are  divide  in  the'OQBtve  by  a 
rib  of  .metal,  so.  as  to.  fallow  of  .th^  perfect 
action  of  the  flat  plate,  or  vahe,  p,  vorkpg 
underneath  this  fixed  &ce,/;  this.  flst4p|ate 
or  vahre,  p,  has  certaiq  passages  or  opcaMngs* 
o,  o',  t/'t  (f*'t  (which  are  more  f\iUy  ihovaiB 
the  plan,  fig.  12 ;)  this  flat  plate,  or-Talvs^p^ 
works  upon  a  Csceundemeatb,  in  whldi-lte 
passages  are  so  divided  as  tbat  tlie  mmngfii 
.  0,  a,  lead  to  one  end  of  the  oyli^d^r,  h%W^ 
the  passsges,  a',  o%lead  to.theopp«»^tekC»d 
of  the  cyliuder,  9;9\%  the  exiuust.piiswfn : 
from  this  it  will  ba  evident,rthat  wben  AOllDn 
in  the  direction  shown  by  the  arrow  ja;fit«& 
to  the  rod,  r',  (which  rod  commBiUcilca«iti& 
the  enginetnan,)  that  the  eiitranoe  of  ilie 
steam  jnto  the  pa8it*S^«>^>  o'',iea4Uv  I4kh» 
eads  of  the  cyKnder,  A,  jr  can  be  regnlafed 
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'"to  ny  degree  of  expaniion  rf  quired;  and/  if 

"the  motion  be  coottnaed,<80  ai  to  place  the 

"ildt 'plate,'  or  valve,  p^  in  the  centre  'of  the 

-#aWe  box,  the- •steam' will  be-'entirely  almt 

*  ^ff;  and,  lastly,  i>y  contifining  the -motion 

*  so-  as  to  place  the  -  ptatr,  or  valve,  in  -  the 
-t»pposite-eAd  bf'thc  valve  box,'  the  open- 
ings, o'",  o',   in  the; plate,  or-  valve,   will 

^'Aenr  admit  the  '  steam  through  the  -  pas- 
-'  sages,  a,  a',  and  eonsequehtlj  to  oppo- 
•  site  ehdr  of  -the  cylinder,  thereby  revers- 
-  ipg"  tfav  motion  of  -the  -engine.  ■  By  tb's 
-'vrn^gemfnt  of  valves,  it  is  obvious  th«t  all 
that  is  required  toirork  the  engine  eipan- 
Tlg.  13. 


'sivelvi  backwards  or  forwarJi,  to  shut  Off  the 
steam,  ai:d  to  reverse,  is,  that  the  ncceseary 
motion  should  be  given  to  the  -  rod,  r,  eom- 
mooioaling  with  the  engineman.  The:  ad- 
▼antages  attending  thia  asode  of  working  the 
steanT  expansively,  abutting  it  off,  and 
reversing,  are  shnifaur  to  those  named  in 
the  last'described  method. of  performing 
-these  operations,  with  Iheiaddttiottal  ad- 
vmtage  of  aiwaya:  having  praseaiCed  to  tftie 

-Amo  of  the  VBualvalve^  e,  a  hjicd'{»ee,f,io 
travel  upon.  The  eicvatiooa  ofytfae  engiiMa, 
exhibited   in  figf.   i:S*-and   16,.  have  tkia 

.  umRgeasent  of  ^aWes. 

Kg.  14. 


Hlgs.  13  .vxi  14  wrepMSMt  dovgUvdiBal 
andjcross  sections  of  an  expanding  slide  or 
guide-block ;  j^ia  the  piston-rod  mttsehed  to 
^r  bldek^  bt  iir  the  usuak  saaBner  t  iia^tfae 
•^phi/lo  whieh  thvcoiiiRolkkgwnMlisiattaehed ; 
on  the  block,  6,  are  formed  two  grooves  for 
>  .th«  wadgeii,  wv  «*«  ^^  vork  in  ^  upon  the'onter 
^  aarfiiees  of  the  wedges  are  fitted  the  surface- 
plates,  t,f,  in  which  plates  are  formedgrooves 
similar  to  those  in  the  block,  b,  which  grooves 
maintain  the  wedges  in  their  proper  positions ; 
at  each  end  of  the  surface  plates  are  project- 
ing pieces  or  gibs,  g,  made  to  fit  the  block,  b, 
for  the  purpoie  of  preventing  the  surface- 
plates,  «,t,  from  slipping  off  the  wedges  when 
in  motion,  e  is  a  screw,  firmly  fixed  to  the 
block,  b,  upon  which  screw  the  nuts,  »,  n, 
are  placed,  for  the  purpose' of  giving  motion 
to  tiie  wedges,  when  required,  and  also  for 
keeping  them  in  their  true;  positions.  It  is 
evident  that,  on  motion  being  given  to  -the 
w«dget  in  the  direction  of  the  block,  6,  the 
surface- plates  will  be  proportionably  ex- 
panded, so  as  to  fill  the  space  between  the 
gnide-bara,  ^  /,  as  the  surfaccrplates  wesr 
away.  'The  advantages  of  this  expanding 
Mock  are,  that  when  the  guide-bars  are 
OBce  fixed  in  their  correct  positions,  they  do 
'  i«ot«eqnirf »- on  th«  guido-block  besoming 
alark  hy-weaiyto.  he^AiL-may-JMLfintexUnJl 
ravitkr'^ut  Hiay^wDa  b«ing  coreeotlf  fitted,  be 
■lade  fixturea,  and  Allowed  to*  remain  in 
tbeir  original  positions ;  the  eoonomy  attend- 
ing this  block  is,  tikat  when  the  snclacc- 


•r ., ^.mnj,  thief  akne  require 

replacing,. and  not  the  whole  of  the  guide-  ■ 
bl0ckva*tsrfiBM)ly.tho  case. 
rJiy  iifigeliaeasnta  a -side  elevation  of  i  an 

iif|BpswvecbaapBMgBaaent>or  conatrtction  of  a 
hmfmaHn&mmimn     /<  ia*  the  ir»  box,  b  the 

.  boiler,  ^  thn..amoke-box ;  the  steam  eylin- 
dera,  evjum. attached  to  the  outside  .of  the 
usual  framing,  <•  and  plaoed  between.  4he 
wheels,  w  u/.  "  The  cylinders  are  placed  at 
an  angle  with  the  horisontal  line  of  the 
engine,  and,  through  the  intervention  of  the 
usual  piston,  piston-rod,  p,  and  connecting- 
rod,  r,  give  a  rotary  motion  to  the  wheel,  w, 
and  the  shaft,  t,  which  driving-  shaft  is  carried 
through  the  steam  chamber  and  fire-box  fn 
the  manner  represented  in  fig.  4.  The  crank- 
pin,  o,  towhich  the  connecting-rod  is  attached, 
is  lengthened  so  as  to  allow  the  coupling- red » 
y,  to  form  a  connection  with  it,  and  conse- 
quently impart  a  rotary  motion  to  the  shafts 
n,  through  the  crank,  t,  and  from  the  crank, 
f ,  through  the  coupUng-rod,  m,  to  the  wheel, 
u/,  and  consequently  to  the  shaft,  d,  which 
coupled  shaft  passes  throu&b  the  smoke-box, 
#.  The  shaft,  «,  passes  over  the  top  ofHhe 
boiler,  (or,  if  required,  it  may  be  placed  in  a 
recess  formed  in  the  boiler.)  and*  is  con- 
neeCed  with  both  engines.  On  the  shaft,  n, 
the  eeoentrica  are  pUosd  for  working  the 
altde- valves. 


•  For  tbis  figure  tee  the  firont  page  of  last  wseli'ft 
Number. 
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ON  THE  INSCRIPTION  OF  POLYGONS  IN  THE  COMC, SECTIONS, 


Mr.  Johnson  makes  the  following 
claims : 

Finify,  I  claim  the  different  poiitlons  of 
placing  the  driTing  or  eoupled  axles  of  loco- 
motire  engines,  so  long  as  the  peculiar  fea- 
tures of  the  arrangements  before  described 
are  adhered  to,  and  as  exhibited  in  figs.  1> 
^,  3t  4,  and  5. 

Seeondiyt  I  claim  the  employment  or  use 
•of  a  chamber  or  chambers,  situated  between 
the  tubes  leading  from  the  fire-box  to  the 
smoke- box,  as  also  exhibited  at  fig.  5. 

Thirdly,  I  claim  the  employment  or  use 
of  a  shaft,  worked  as  described,  for  carrying 
eccentrics  for  working  the  slide-Talves  or 
pumps,  or  for  giriug  motion  to  any  other 
operatiTB  part  connected  with  locomotiTO 
engines,  as  exhibited  at  fig.  6. 

Fourthljff  I  claim  the  employment  or  nse 
of  an  eccentric  or  eccentrics  constructed 
with  friction  rollers,  as  described  and  ex» 
hibited  at  figs.  7  and  8. 

Fifthly,  I  daim  the  employment  or  use 


of  plates  or  Tslves,  working  nndementh  the 
usual  slide-valTe,  for  the  purpose  of  woridng 
steam  expansiTely,  shutting  it  off,  and  Cor 
roTersing  the  motion  of  the  engines,  whidi 
may  either  be  accomplished  aa  described 
and  exhibited  in  figs.  9, 10,  11  and  12,  or 
by  any  other  suitable  arrangement  of  the 
said  plates  or  TalTSS. 

Sixthly,  I  claim  the  employment  or  nse 
of  an  expanding  alide  or  guide-bloek,  ss 
described  and  exhibited  at  figs.  13  and  14. 

Seoenlhly,  I  claim  the  general  ami^e- 
ments  of  a  locomotiTc  enginot  aa  described 
and  exhibited  in  figs.  15  and  16,  aid 
also  the  mode  of  coupling  four  wheds,  aad 
the  mode  of  coupling  four  wbeeb  hariag 
outside  cylinders  placed  between  them,  ss 
exhibited  particularly  with  reference  ts 
fig.  16. 

And,  Lattly,  I  claim  the  working  of  s%- 
nals  or  whistles  for  engines,  or  guard,  or 
other  earriages,  by  means  of  exhansted  air. 


ON  THB  INSCRIPTION  OF  POLYGONS  IN  THB  CONIC  SECTIONS,  THB  SIDBS  OF  WHICH 
PASS  THROUGH  OIYBN  POINTS. 

By  the  Reif.  T^omai  OatUn,  M.A.,  late  Fellow  and  Tatar  ^f  Jmw  ColUye,  Cambriiyt. 
With  Noiee  by  Pro/eeHkr  Daaiee,  Royal  Military  Academy,  F.R.I^,,  L.  amd  B.*      . 
The  first  foar  propositions  will  be  foand  useful  in  the  succeeding  inyestigttioii : 
Prop,  l.^iy  2ii-l  Hdea  itf-mitolyyo»  of  2»  eidee  iueeribed  im  a  eonte  tee/ion  be  pmrtM 
/o  2fi  - 1  fixed  litue,  the  remaining  tide  wiU  be  parallel  to  a  fixed  lime.    (Hntton's 
Course,  12th  Edition,  y<^1.  II.,  page  183.) 
Dkf. — Let  Qn-i  be  any  point  within  or  without  a  conic  section,  and  let  the  polar 
to  On.]  meet  the  diameter  which  passes  through  Qn-i  in  the  point  Q'a-S  dien 
Q'«- 1  is  called  the  principal  pole  or  the  point  Q»-i. 


Prop.  IL'^Let  Qn-i  Bn-i  Aj«+i  be  any  linepaeeiny  through  Q«-i,  and  B)i-i  An^j  an 
ordinate  to  the  diameter  through  0,-1,  then  A«+i  Aa+2  willpaee  through  Q'a-u  Of 
principal  pole  qf  the  point  Qn-i. 

For,  if  Q«-i  A«+2  meet  the  conic  section  in  A,  AAih.i  ,  B»-i  A11+2  will  meet  in 


•  For  a  rerj  detailed  acemint  of  the  Ubonn  of  dUTerent  geomeCen  on  the  eame  pioUera.  fee  a  series  of 

papen  now  pubiUhing  by  Profeisor  Davles  In  the  Mnikemilleiam.  P"«»«^  ■«»  •  eww  » 

♦,7!JEifT!."V"'"?P'*.V"!!'*"iM  *!  neceitary  to  ■(ate.  that  the  paper  now  printed  it  Bot  that  origiaallr 
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«he  eoiyiigftte  polar  to  Qn- 1 ;  but  Bn-i  An+i  is  parftllel  to  that  line,  hence  AAn+i  is 
parallel  to  the  same  line,  and  is,  therefore,  an  ordinate  to  the  conic  section. 

Now,  the  diameter  through  Q«.i  bisects  the  two  parallel  lines  An+s  Bn-u 
AA»+i, .-.  ABn-i,  An+i  An+2  meet  in  that  diameter;  but  ABn-i,  A}ft4.i  An+2  meet 
in  the  polar  to  the  point  Q».i ;  hence  they  both  pass  through  the  point  Qn-i- 

Pbof.  IIL-HT*  A^  Bm~s,  Bfi-s  Bii-i  be  two  chords  qf  a  come  section  parallel  to  two 

ghem  linee,  and  Bn- 1  Am+2  be  an  ordimate  to  the  diameter  which  paeeee  through  a 

Jixed point,  Qn-i ;  thon  B»-i  An+S  tt  parallel  to  a  given  line,  and  A^  Am+s  trill  be 

parallel  to  a  fixed  line  (dy  Ihrop.  I.) 

Cor. — If  Qn-i  Bn-i  meet  the  conic  section  in  Aa+i,  An^.!  An+s  will  pass  through 

Q'li-.],  the  principal  pole  of  the  point  Qn-K    (Prop.  U.) 

Prop.  IV. — OnwerHlg;  let  A^  Bji-2,  Bn^s  Bji-i  be  parallel  to  two  fixed  Una,  and  let 
Qn-i  Bfi.i  Aj»+l  be  drawn  through  a  fixed  point  Qn-i ;  thenj  ifAn+\  Aw+s  be  aleo 
drawn  through  Q«-.i  the  principal  pole  qf  Qi»-i,  A,^  A»+2trt7/  be  parallel  to  a  fixed 
line. 

Cob. — If  Ai  and  An+i  coincide,  A^  Aii+2wni  coincide  with  An+i  A11+2;  hence 
in  this  case  A^  An+s  becomes  a  straight  line,  passing  through  Q'n-b  and  parallel  to 
s  fixed  line. 

These  four  propositions  are  perfectljr  general ;  or  equally  true  for  all  the  conic 
sections,  and  for  all  positions  of  the  points  and  lines  concerned  in  the  enunciations. 

Prop.  V. — Let  the  n  eidee  a^a^t  a^a^.^.^an-l  anfOna^  of  a  polygon  m^a^,,»^au 
inecribed  in  m  eanie  eeetion,  pa$e  through  the  n  fixed pointe  P^,  P^. .  ?»  reepectivelg i 
than  a  fixed  point  may  be  found  ouch  that  the  etraight  line  Joining  that  fixed  point  with 
a^  {the  first  ang^dar point  qf  the  polygon)  may  be  parallel  to  a  fixed  line. 
Casr  I.-^Let  n  be  even. 


^v\   -M^f^ 
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In  the  conic  eeeUontake  any  poinrAi ;  draw  A*  Pj  meeting  Ac  wmrem'A;; 
draw  A'aPa  meeting'the  curve  in  A,. . .  .^raiif  An-i  Pn-p meeting  the-  cmrrin'A  ; 
draw  A.  P«  meeting  the  curve  in  Aih-i  ;  joiirP"  P. ;  draw  A,  B^  parjdiel  tdP^'  ?,; 
join  A,Bi  meeting  P^  Pg  in  Q^ ;  then  the  cWdB  A^B^.B^Ait  A^Ag,  Aa  A« 
meet  the  line  P^  P.,  at  distances  P^  Q  ,  od,  P.  P,;  Ofroiri  P..  Wherefore,  (Gco- 
^metrioal  Problems,  App.i  IL,  "Art.  &0,>Seet  3,)  P«Pf  x  PaQt^  conahaatfor  att^* 
Uans  of  A^ ;  hence  Q,  is  a  fised  fidtit;/ 

Join  P.  Qi ;  draw  B,  B,  parallel  toT.ftj ;  joiii4^'Bt  meetio^P,  Q^  in  Q»; 
.  then  the  chords  A4  B^,  B9  B,,.  B^  A.,  A.  A4,  meet  the  line  P.  Qa  at  distances 
•P,Qa,  00,  P,Qi,  O from  P.;  aAd  hence  P.Qj  ^Vsj^^  isoonstaat  for  illa- 
tions of  A.,  and,  eonsequently,  for  all  positions  of  A^.  '  Wherefore, -again,  Qs  is  a 
fimed  rpotnt. 

/JoiiiP^Q.;  drawB;B3paraneUoP4.Qfll  join'Aft.rB^moetiiiflf P^Q.-in  Q,; 
then  the  chords  A«-i  B„  B,  Ba/'Bg  A^,  A^  A«-i  meet  P^  Q,  at 'distanced  P4Q,, 
00  ,.P4  Qa,  O  fDom  P4 ; . whence. P4  Qb  )(  P4  Q,  is  constant  for  all  positions  bf  A, ; 
and  Q9  is  a  fix^d  point. 

Join  Vn-i  Q. ;  draw  B,Bi,-2  parallel  to  P«-i  Q, ;  join  A»  B»^a  meetiyg 
'Pfi^i  Q9  in  Q^j,2  V  thtnflm^i  is  fttfioed  point. 

JoinP«Q„-2  ;  draw  B»-2'B«_r  parliltel  to^P»Q»-2  ;•  join  A»+i  Bn^rmMig 
■?PiiX)i»^»  in.U»-i  ;  thenvQia^ituaaJkied  peint. 

Now  A;B.,  :e;a»;3»B,..^'B«-2B«-i  liave  been  thawn  -parfltel 'to*«4c  ,_i 
fixed  lines,  P^  Q.^,  ft,<i,-.*.Qii*2.Q»-i  ;  Aence  B»-i  A,  Wilbbe  partdiel  to  a 
fixed  line  for  every  position  of  A^  (when  n  is  even,  Yrop.  t),  «6d  when  A^  is  pro- 
perly assumed,  A.  and  An+i  will  both  coincide  with  a^y-'thef  first  angnlarpeiot  of 
the  polygon,  and  Bn-i  A^  will  lA  that  case  coincide  with  Q»-i  a^ ;  hence  Qm-i  a. 
is  parallel  to  a  fixed  straight  line,  the  direction  of  which  may  be  determined  by  join- 
ing  any  two  corresponding  positions  of  A^  and  Bji-u 

Casi  II.^Let  n  be  odd. 

The  same  coastnietioA  being  made,  in  this  casd  B11-2  A^  will  be  parallel  to  a  fixed 
line  for  every  position  of  A^  (Prap.  I )  ;  but  B»^2  Bj»-i  is  also  parallel  to  a  ^ed 
line,  and  Qn-i  u  a  fixed -point  Hence,  if  An^i  Aa+2  be  drawn  through  Q'n-i 
(the  principal  pole  of  Qi».i,)  A^  A11+2  will  be  parallel  to  a  fixed  straight  line  for 
every  position  of  A^  (Prop.  IV.);  and  if  the  point.  A^  be  properly  assumed,  A^  and 


joining  any  two  corre8ponding.{>o6itionff  of  A^  and  An+a. 


•  This  Importsiit  extansJon  of  a  theorem  to  the  eonle  ■ectlont  in  general*  which  had  been  pTerSonslsr 
known  to  be  trae  in  the  circle,  will  form  an  era  in  the  history  of  this  problem.  I  learn  ftom  Mr.  GatUa 
that  he  was  led  to  it  from  considering  ihe  problem  in  respect  to  the  clrole,  as  it  had  been  discussed  bj  Mr. 
Swale  in  his  *'LlTerpool  Apoilonius;"  and  I  had  myself  been  led  to  a  corresponding  result  ftuw 
the  same  paper  about  the  same  time.  Mr.  Gaskin's  reasoning  is,  however,  not  only  different  from  mine, 
but  more  compact  and  elegant  than  1  think  mine  could  possibly  be  rendered;  and  hence  I  am  glad  that  he 
has  been  induced  to  publish  his.  The  object  that  I  had  In  view  was,  to  obtain  a  demonstration  on  g^mtlHemg- 
prineiple*  of  the  remarkable  construction  of  Poneelet,  or  to  find  some  other  construction  which  should 
possess  the  same  simplicity  and  directness.    This,  it  will  be  seen,  Mr.  Gaskin  has  successfully  effected. 

I  am  certain  that  Ur.  Swale's  knowledge  of  the  problem,  and  of  its  hitlory.  was  deriVId  solely  from  th» 
brier  and  imperfect  notice  of  it  In  *•  Bonnycastle's  Geometry ;"  yet,,  tbe^essential  principle  of  Swale's- 
analysis  had  been  several  times  anticipateil.  In  the  case  of  the  triangle,  it  was  solved  by  8imaaB» 
in  1730  {TraUVs  Ufe  of  Simtom,  page  97)t  and  this  was  reproduced  by  Fuas.  In  17S0  {Ptiertb.  AeU,  1780); 
and,  finally,  it  was  extended  by  Otti^ano  and  Mdfstti  to  all  polygons  whateveTlnseribed  m  a  circle. 
{UnuKim-4»Ua  8oei»ta  llaUmna,  toma  Iv.)  None  of  these  authors,  however,  except  Simson,  give  tlie- 
ce>ipo«»^nof  the  problem.  It  must  be  remarked,thatinthe0giirethe  lines  On- j,  P«_  i,  and  A,,  j  A„^ 
are  not  actually  produced  to  meet,  on  account  of  the  distance  of  their  point  of  Intersection  not  falling  conve- 
niently withio  the  limits  of  the  page.  It  is  very  difflctilt  to  design  complex  figures  so  that  all  the  potet» 
concerned  in  the  Investigation  shall  fiill  within  a  limited  space.  It  is  a  case  of  perpetual  occurrence  li» 
transversal  diagrams  and  in  those  of  descriptive  geometry ;  and  in  none  more  frequently  than  In  those 
relating  to  this  problem  and  tts  conjugate  one  referred  to  further  on.  For  any  Imperfection  in  iheae 
diagrams  I  am  alone  to  blame— not  Mr.  Gaskin.— T.  S.  O. 
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Case  L — ^Let  n  be  efen. 

Id  the  eonic  aection  take  any  point  A.,  and  find  A|,  As....Am+i  ;  B^,  B9....BA-1 ; 
Qif  Qt....Q«-i,  (as  in  Caac  I.,  Prop.  VI.) y  through  Q„-i  draw  Q««i  a\  a,  parallel 
to  Bn-i  Aj,  meeting  the  conic  section  in  a^,  af^,  either  of  which  will  give  tne  first 

angular  point     Through  P^  draw  a  ^  a^;  through  P^  draw  a^  a^ through 

Pii-i  draw  aii-i  an;  then  «»  a^  will  pass  through  Pn. 

Case  II.^Let  n  be  odd. 

Iatheeoni9  8eotiea4ake«07.poiHt  A^ ;  gad,^.  as.  before,  Amj^uVn^h  Q«^i ;  and 
fet-.Q"*^!  be  the  puncipal  pole  of.Cii^i;  draw  jU+vO'ii-i  Ah+i;.  join  Aii+2  At ; 
/thrQ|Qgh43«-ydraw>a^\Q'M^i  of,  pualleito  AwfsiA,,  mettuig^  the  conic  JttctioniiD 
.tb^fetfitfr^u'a'Kf  either  of  rwiuoh'wiU  be  tb^^faHAPffibrpo^^  of.thoApoijF^^. 


Cob,  L^I«et  A\9«AWi<be  two.  other  Aortespoiidi^qf^Ba^UiAns  of  A^  andAn+i^ 
:tben  when  n  is  eveni  if.Q«-iBj»^i  AiiHiuQa-iBa.i  A'uh-i  be  drawn,'Bi».i  At» 
iBfn^i  A'l  v^I  befartUel  to. a  fixed^Jine  .Q».i  a%  a^*  If  we  take  lhe,Bix  chotfts^ 
A,  A'n+i,  A',.+i  B«^i,  B'1,^1  A;»,  'A\  A^i,  AiH^i  B»^i,.  B^-i-  A„  then  by,Ae 
pnipertj  of  Pascal's  hexagram,,  A 1. A  m^m  and  A^.Ain-pwill  meet  in  the  line 
Qip.1  a\'a^  i  and  theaameproof  equally  applies  to^the  eeoond  figore  when  »  is.  even. 

C#B.  II^H«ice,  in  all  cases,  let  A,  ;Aii^i,.A^:AVi,  A"«  A"»+i,  ibe  4hBee 
poaitaofisof  tbe-efaord  Ax-A<»4-i;  let  also  A,  AWi,  A'^  Ai»^i'meet  in  d',.aiD4^A. 
A'Wi,'A'\.A«+i  meet |n^6^ptheBi^' Mid  ('^^wiUbotkbepafaitsiD  thelinea,  a\  ;.aiid 
Jbe  line  joining  b'  and  b"  will  meet  the  conic  section  in  the.  points  a^,  a\,  which  will 
be  the  two  positions  of  the  first  angular  pQint  of  the  polygon.* 

I       ■ ^■■ip       iiai  ■     mm  n   I  ■■    I       ■!     nfm    nwim    na^i     mm liiiiii      ii     pwh  »»■»     ■ 

•'  TlMU  la  ol»tafai«d,  m  »  B«r«.««nttMy,  ihm  ikmma  mpou'whklh  Ponittot't  ooiutfaelipii  U.fimii4»d. :  It 
!■  tat  ilfiit  tvitate,  bMrevcT,^«iiat  Poneelot  «Bhr.giTM  thlaconiinMlifyiiiaoideirtAlljt  ■adforttMiltastintion 
efbit  principle  of  prqjecAiooi;  nd  thath«  fflvetMr«nl«ih«rtha«TOm»iPhleh  aMi-orbliihlntertitvttid 
Bot  tMj  to  dtmoMUmte  on  oUier  wliidptoo  t]iav«hMe.«ldBta>  h«  onplojw.  It  l«  noc  fanpntablo,  howover. 
that  the  mothod  punued  bf  Mr.  ttoikiBJiity  be  eognpctont  to>«eieh'«aBy  of  thepi/ If  BOktbetrhelei'ttDd 
•  tboy  ure  well  weithy  of  bit  atteotion.    I  «itt  veoNira  thua  pidAlely  (aa  Ilianve  done  privately  Ho  oeanand 


'them to  bla-BOtloet  for  1  d«iiot kiio««ir Bngll«l|«oameler  who  b^nofe-oompetwit  to d«a^iHth  Mmdi. 
•  Apnt  from  the  ine  oonceyUon  «IU the  .piiMlpIe,'aiiAjlhe  eaUaosdfawrr  leeiJta  oblitoed  by4neMi»<ltf  it 
by  Poncelet,  the  drcumataoeea  under  which  it  wm  dwraiop>d  ate  flfHhe«eal4eitabiwir4teteat«  'aaMSlet^ 
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ON  THE  INSCRIPTION  OF  POLTOONS  IN  THB  CONIC  SECTIONS. 


If  a  J  a\  falls  without  the  conic  section,  it  will  be  impossible  to  ioEcribe  a  polygon 
whose  sides  shall  pass  through  the  given  points. 

PftOP.  VII. — Ifn^2mde9  taken  in  order  of  m  polygon  of  n  eidee  imeHbed  in  a  eomie  neiiom 
pate  through  n  -2  fixed  pointe  F^,  P,..  .P||.2»  to  find  the  potition  qf  ttoo  pamie 
Pn-  It  Pii  through  which  the  two  remaining  eidee  muet  pattt  in  order  that  thefirei 
angular  point  of  the  polygon  may  be  indeterminate. 


Case  I. — Let  it  be  even. 

In  the  conic  section  take  anj  point  A^ ;  through  P.  draw  A.  A^ ;  through  P^ 
draw  As  A,..  ..and  through  Pji-s  draw  An.s  An-i ;  find  also  the  fixed  points  Q^, 
Q9....Qii-s  (as  in  Prop.VL);  draw  Q»-s  Bw-s  An-i,  and  join  Bn-s  A^;  then  Bw-s  A^ 
is  always  parallel  to  a  fixed  line  (Prop.  YI.,  Case  I.) ;  draw  Qn-s  a  ei  parallel  to 
Bii-s  A^,  which  will  therefore  be  a  fixed  line ;  through  any  point  Pn-i  in  this  line 
draw  An- 1  Pn.i  An,  and  let  An  A^  meet  Q»-3  Pn-i  inPn;  then  As-i  B»-s, 
Bii-8  A^,  Aji  An,  An,  A«-i  meet  Q«-8  P«-i  Pn  al  distances  P»-iQ«-3,  ob, 
P«-i  Pn,  Ofrom  P«-i;  .•.  P»-i  Qn-sxPs-i  P»  U  constant,  and  if  P.-i  be  « 
giTcn  point,  Pf»  will  also  be  a  fixed  point,  and  A*  A,  will  pass  through  Ps  in  all 
portions  of  A^. 

Hence,  if  Pn-i  be  any  point  in  the  line  passing  through  Q»-s,  drawn  parallel  to 
Bs>s  A^,  which  joins  any  two  corresponding  positions  of  A^  and  B«^3,  the  nde 
An  A.  will  always  pass  through  a  corresponding  point,  Pn,  in  the  same  straight  line, 
such  that  Pn  *  1  Q«  -  3  X  Pn  - 1  Pn  -  Pn  -  m  X  P«  .  la'.  (Geometrical  Problems,  App.  IL, 
Art  50.) 

Case  IL— Let  n  be  odd. 

Take  as  before  any  point  A^  in  the  conic  section,  and  find  the  points  An.i,  Bs.j, 
Qji-s;  let  (^'n-s  be  the  principal  pole  of  Qn-s;  draw  An-i  Q'n-s  A'»;  join 
A'n  A,  which  will  always  be  parallei  to  a  fixed  straight  line  (Prop.  Yl.,  Case  II.); 
through  Q'n-sdraw  d  Qtn-z  a  parallel  to  A'n  A,^  which  will  therefore  be  a  fixed 
straight  line ;  in  this  take  any  point  P*.  i ;  draw  An  -i  Pn- 1  An,  and  draw  An  A^ 
meeting  QV-s  Pn~i  in  Pn;  then  An-i  A^,  A'n  A^,  A,  An,  An  An-i  meet 
Q'n-sPn  at  distances  Pn-i  Q'n-s,  »,  Pn-i  Pn,  Ofrom  Pn-i;  .'.  Pn-l  Q'n-sx 
Pn.1  Pn  is  constant  for  all  positions  of  A^ ;  hence  Pn  is  a  fixed  point ;  and  wherever 
A^  be  taken,  An  A^  will  pass  through  Pn;  and  for  any  gi^en  position  of  Pn-i 


■  taken  prisoner  during  the  dlaastronA  campaign  of  Napoleon  in  Rnttia,  ia 


a  young  engineer  ofBoer, 

1S18.  with  others,  he  was  confined  in  tne  celebrated  prison  of  Saratoir,  deprived  of  hooka,  pens,  inkp 
paper,  and  eveiythlng  calculated  to  render  life  endurable,  and,  as  he  expresses  it,  "  Snr-(oat  lUatrait  par 
lea  malhenn  de  ma  patrie  et  les  miens  propres."    Yet  even  here  his  cularated  mind  found  resoarcca :  and 


others,  he  was  confined  in  the  celebrated  prison  of  SaratoiT,  deprived  of  hooka,  pens,  ink* 
"'ngcalci' 

patrie  et  les  miens  propres." 

the  Traits  d§9  PropriiU§  Pntftettpet  4m  Figurt»,  the  fruit  of  his  self-sustained  heroism  of  mind,  owes  its 
existence  to  the  severe  misfortunes  of  its  anthor.  Poocelet  is,  however,  better  known  in  this  country  to 
intelligent  engineers  by  his  experiments  and  inveatlgationa  relating  to  MtuttrUl  meekamin,  than  by  hia 
iweaichea  in  pure  mathematies,  valuable  and  curious  aa  these  last  are.  Practical  men  owe  much  to  thn 
mathematleians  of  the  Industrial  school  of  M eta.  It  appears,  from  the  newspapers,  that  Fencelet  has  been 
appointed  Profosaor  of  Mechanics  in  the  College  of  France,  in  coiUunctlon  with  (amongst  otbeFB)  foor 
~ — » — I  of  the  Provisional  Govenmeat.— T.  S.  D. 
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in  the  straight  line  Qfn-s  Pn-i  drawn  parallel  to  A\  A^,  a eorresponding  poaition 
of  Vn  may  be  determined,  such  that  P«-i  Q'n-sxPw-i  P«*P«-i  axP«_i  af» 

Con. — The  straight  line  in  which  Pm—i  and  Pn  lie,  is  manifesUj  that  joining  the 
two  poextions  of  the  first  angular  point  of  the  inscribed  polygon,  whose  sides  pass 
through  the  given  poinU  P^,  P^  ....  Pn— g. 
Cambridge,  March  24, 1848. 

HATHSMATIOAL  PSniODICALS. 
(Conf  Inned  from  page  343.) 


Y.  The  Gentleman's  MathematieaL 
Companion. 
QuESTioirs.  The  total  number  of  ques- 
tions proposed  and  answered  in  tills  ex- 
tensive periodical  is  886.  Thev  are 
divided  mto  two  series;  of  wbich  the 
first  series  contains  150  questions,  and 
the  second  736. 

Classification  of  the  first  series  of 
questions : 

I.  ^Igebra.^  Q\ies.  3,  30,  51,  84, 
127. 

II.  Applicatum  of  Algebra  to  Geo* 
meiry  and  ilfen^ura/ion.— Ques.  1,  5, 
15,  16,  27,  36,  56,80,  81,  102,  117. 

III.  Diophantine  ^no/vm.— -Ques. 
7,  10,  104,  107,  140,  141. 

IV.  Geometry ^  Geomeitieal  AnaJyeis^ 
and  CofUiruction.'^QueB.  2,  8,  9,  11, 
12,  16,  18,  19,  20,  21,  22,  23.  24,  88, 
88,  89,  40,  41,  42,  48,  44,  44«,  45,  47, 
50,  57,  58,  60,  61,  62,  63,  64,  65,  66, 
67,  68,  69,  70,  71,  72,  75,  76,  79,  83, 
85,  86,  87,  89,  90,  91,  92,  98,  94,  95, 
96,  97,  98,  09,  100,  103,  105,  106,  109, 
110,  111,  112,  I13»  114,  115,  116,  119, 
121,  122,  123. 124,  126,  128,  129,  130, 
131,  132,  183,  134,  135,  136,  187,  138, 
142,  144,  145,  146,  147,  150. 

V.  Trigonometry,  Plane  and  Spheri- 
ca/.— Qoes.  14,  17,  31,  32,  87,  53,  54, 
59,  143. 

VL  Zo(ri.— Qaes.  139,  148. 

VII.  -F/tM?ic»i#.— Ques.  52,  68,  77, 
78,82,  106,108,  118,  120. 

VIII.  Mechanics,  including  Statics 
and  Dynamic8,-^Q\ies.  29,  46,  48,  49, 
55,  73,  74,  88,  101,  116,  125,  149. 

IX.  Hydrostatics,  jfc. — Ques.  6,  13, 
25,  26,  28,  34,  35. 


*«*  The  26th  question  of  this  series  is 
the  well-known  one  respecting  the  excise- 
man's stsfT:  vis.,  "  An  exciseman's  staff 
in  the  form  of  a  cylinder,  three-quarters 
of  an  inch  in  diameter  and  36  ins.  long, 
being  immersed  in  a  vessel  of  beer  at 
one  end,  the  other  resting  on  the  edge 
of  the  vessel  3  ins.  above  the  liquor,  I 
observed  13  ins.  along  the  axis  of  the 
staff  to  be  dry : — ^required  the  weightof  the 
staff,  a  cubic  inch  of  beer  weighing  '5949 
oz.  avoirdupois  ?"  It  was  first  proposed 
by  Mr.  John  Fletcher,  of  Liverpool,  an 
able  contributor  to  the  periodicals  of  his 
time,  as  Ques.  609  in  the  Gentleman's 
Diary  for  1789,  and  was  solved  in  the 
following  year  by  Messrs.  Taylor,  Ma- 
son, You^fe.and  Dalton,  on  the  supposi- 
tion that  tpe  fluid  supported  the  whole 
weight  of  ihe  staff.  To  their  solutions 
a  note  li^'  appended,  endeavouring  to 
prove  i&p  correctness  of  the  above 
supposition ;  but  this  not  appearing 
satisfactory  to  some  mathematicians,  Mr. 
James  "Wolfenden,  of  Hollingwood,  near 
Manchester,  drew  up  a  correct  solution 
in  the  year  1792,  and  forwarded  it  to  the 
editor  of  the  Diary,  who,  however,  did 
not  appear  to  be  convinced  by  Mr. 
Wolfenden's  reasonioff,  and  his  solution 
was  not  published.  In  1 798  Mr.  John 
Farey,  of  Woburn,  Bedfordshire,  nro- 
posed  a  similar  question  (No.  75$)  in 
the  Diary,  which  was  solved  in  the  fol- 
lowing number  by  ''Eumenes"  (query 
the  editor,  the  Rev.  C.  Wildbore  ?)  who 
again  fails  in  the  attempt  to  deduce  a 
verification  of  the  solution  to  question 
609.  He,  however,  states  in  his  closing 
remark,  that  "  about  one-qusrter  of  the 


*  Intimately  connected  with  thli  claas  of  problems  is  another,  the  cardinal  one  of  wbic^  it  this :— 
^oui  offtren  eonlc  teclion  to  ciremm»crib€  m  polygon^  whote  n  angular  points  tkali  be  Htnated  on  n  givm 
linti.  The  solution  of  the  one  leads  immediateW  to  that  of  the  other;  for  the  inscribed  polygon  whose 
sides  pasa  through  ihe  poltg  of  the  given  lines  (viewed  as  polars)  will  have  iU  angular  points  siinated  at 
tlie  pftnta  of  contact  of  the  sides  of  the  required  polyson  with  the  confc  section.  This  is  a  species  of 
nclproeity  which  we  perpetually  observe  in  respect  to  the  conic  sections ;  and  which  Is,  in  fiict,  univenaL 
This  is  admirably  shown  in  the  celebrated  dissertation  on  Duality  and  Homography  of  M.  Chasles,  in  the 
Brussels  Mimoires.  It  is  worthv  of  remark,  too,  that  the  doetrine  of  po/esanrf  poUrtt  both  as  a  system  and 
in  respect  to  the  very  terms  employed,  had  its  origin  in  the  researches  fbr  a  solution  of  the  problem,  which 
Mr.  Gashin  has  here  so  ably  discussed.  The  first  term  is  due  to  Servois  and  the  second  to  Oergonne.  See 
Ann,  d€$  Math,  torn,  i.— T.  S.  D. 
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sivlgilt  of  liie  sUiFwIll  besoiiponcd  by 
the  Bide  of  tbe  TesfOl."  In  1796  rbo 
qaettion  wts  re*proposed  in  tbe  Com- 
panioiif  and  was  correotly  sotred  In  tbo 

following  year  by  Messrs.  Edwards, 
Wolfenden,  Bulman,  and  Surtees.  Mr. 
Wolfenden's  solution  is  very  complete,  so 
far  as  the  question  is  concerned,  and 
affords  an  excellent  specimen  of  mathe- 
matical criticism.  A  varied  form  of  the 
<|oestion  was  again  proposed,  as  No.  808, 
in  the  Diaiy  &r  1801 ;  and  in  hia  solu- 
tioD,  in  the  next  oumber,  ^'Eumenes*' 
again  attempts  to  oorroborake  the  results 
of  Nos.  609  and  758 ;  he,  however,  adds 
ft  eorreclion  of  the  latter  part  of  this 
solution,  on  page  2  of  the  Diary  for 
1803.  Mr.  Pletcher's  qaestion  was  also 
proposed,  as  No.  16,  vol.  i.  Leybourns 
J^epamtoryy  old  series,  bat  nothing  more 
was  given  than  a  reference  to  the  Gen- 
4i£man*s  Diary  for  1790,  until  Mr.  Farey 
again  took  up  the  sobjeot  in  article  17, 

Sage  160,  vol.  iii.  of  the  same  woric,  and, 
otb  by  investigation  and  experiment^ 
<oon firmed  the  general  oorrectness  of 
-Mr.  WoIfenden*s  results.  Some  curious 
circumstances  were  observed  during  tbe 
esperiment,  to  which  Mr.  Farey  directed 
the  attention  of  mathematiciana ;  and  in 
sriiele  7,  page  25,  vol.  i.  of  tbe  new 
series  of  Leyboum*s  Jft^pogitorif,  the 
subject  is  discussed  at  considerable  lengtb 
by  **Jac.  Rube"  who  eonsiden  the 
question  under  a  great  variety  of  forms, 
and  fully  explains  the  difficulties  noticed 
by  Mr.  Farey.  T.  W. 

Burnley,  Lancuhlre,  April  17, 1848. 
Addenda.-^*' h,  R.,"  who  is  men- 
tioned in  Article  X.,  p.  842»  was  Mr. 
Micbsel  Fryer,  of  London,  editor  of 
Simpson's  Osametry^  kt.  See  Danisms 
^okUions  to  HuttmCs  Afathsmaiics, 
p.  510. 

APPBMDIX  TO  PIRST  RXPORTON  THE  COALS 
SOITID  TO  TBX  STBAIC  NAVY.  BT  SIB 
HBNRT  DB  LA  BBC»B  AND  DK.  LTON 
PLAVrAIB. 

Seetion  I. — This  consists  of  a  descrip- 
tion of  the  boiler  and  apparatus  em- 
plojred  hy  Professor  Wilson  and  Mr. 
Phillips  to  test  tbe  evaporating  power  of 
the  coals. 

The  mode  of  operation  adopted  was 
«  follows: 

For  drawfa^  samples  of  the  gases,  the 
rvodveta  of  the  eonlraslloa  of  tbe  coals, 
a  simple  anaagemeut   was   adopted.     A 


series  of  g^ass  tabesy  nanrewed  at  i 
wen  oonaeeted  together  by  caowtrhonc  tiiMB^ 
and  introdaood  into  the  iron  tube  of  the 
diiainey.  Hie  other  end  of  the  ejitna  of 
tnbei  was  eonaected  with  a  gas-holder  filled 
wiCh  water.  Oa  opening  tbe  stop-cock  of 
the  gas-holder,  eouneetion  was  e8t4dKAied 
between  the  chimney  and  the  former,  and  a 
oarveat  of  thechimaey  gases  flowed  throagh 
the  tabM.  Alter  this  had  continoed  for 
some  minutes,  so  as  to  expel  the  air,  the 
caoatohMB  }olats  wsre  tied  and  dM  tabaa 
removed.  Their  soaliaoted. parts  wero  after- 
wards sealed  by  a  blow-pipe's  flama,  aad 
lud  aside  for  analysis. 

The  method  adopted  for  analysfaig  the 
prodocti  of  eombostion  belongs  move  paflS- 
cularly  to  the  chemical  part  of  the  investi- 
gation, and  will  not,  therefore,  be  deseribed 
in  this  place. 

The  dew-pofait  was  taken  at  aboat  the 
middle  of  each  day's  experiment,  by  mtsm 
of  a  Daniell's  dew-poiat  hygrometer.  Ibe 
•itoation  chosen  for  the  observation  was  St 
the  end  of  the  boUer-booie,  AirChest  re- 
moved from  the  boiler,  and  the  iastiaiBaat 
was  placed  on  a  small  wooden  ledge,  find 
against  the  wall  at  sach  a  hdght  as  to  bring 
the  bulb  of  the  instrament  on  a  level  with 
the  observer's  eye. 

The  two  observatioDs  seldom  gave  a  dif- 
ference of  1^,  in  most  cases  much  lesa* 

Method  qf  testiny  the  cohesive  pover  ef 
the  Coah. 

For  this  purpose  a  wooden  cylinder  was 
em  ployed  3  feet  In  diameter  and  abont  4  feet 
long,  each  end  having  a  bearing  or  gadgeoB 
attached  to  it,  on  which  tbe  whole  vras  made 
slowly  to  revolve.  In  the  iateiior,  three 
shelves  tendhig  to  the  axis  were  -fixod,  eash 
being  six  inobes  in  width  s  they  weie  for  tiie 
parpose  of  forming  a  lodgasent  for  the 
eoaU»  and  of  oarryiag  thess  up  towards  te 
top  of  the  cylinder  during  its  revolatisa, 
thas  insoriog  a  certain  amoant  of  fidt  An 
aperture  was  made  at  one  end  for  the  par- 
pose  of  putting  ia  tbe  coals  and  for  tddag 
them  out,  which  was  closed,  and  lesidered 
perfectly  dust-tjght  by  an  oak  door,  firmly 
secured  by  an  iron  bar  and  staple,  tlie  e^- 
Ihider  was  supported  by  a  tressle  atone  SttS, 
the  other  gudgeon  resting  on  a  Uodc  let  iaiii 
the  wall,  and  motion  was  oommnniealed  by 
a  bana  passing  round  -its  nrcimfennoe* 

Theeoalstoba  tested  were  'flrst  brdkea 
tothesise  always  ettiployedia  oar  export- 
meats  oa  their  evaporatiag  power,  aad  thea 
thpown  on  a  siaae,  themesbee  of  wUdh  wSM 
one  inch  square.  Of  the  coaU  left  on  te 
sieve  lOOlbs.  weia  taben  aad  pat  into  fte 
cylinder,  which  was  then  tamed  a  osrtsin 
uuiuber  of  times. 
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ne  wbote  was  flini  ailtowBil  to  raUt  n 
•hort  time  for  the  dtiit  to  settle,  when  Uto 
*d(Mnr  WAS  opened,  «nd  the'eoeb-flgsift  thrown 
•an  the  tame  riete,  md  the  weight  of  eoris 
veinetaiitig  in  it  gite  the  pet  eetitage  of  large 
'eMlt  fotnd  in  the  TUflea. 

The  yjanea  glYen  in  the  Tablet  are  the 
mean  of  two  triala  -with  etch  eoal  'with  50 
'  revolntlona. 

Tve  box  in  wnioh  tiie  cvAs'Wwe  weighed 
Ibrinpplying  the  fire,  md  dao  to  obtain -the 
eeonomie  weight,  was  2  Itet  long,  2  fe^ 
'wide,  and  1  foot  6  inclrta  deep,  and  conse- 
qnettthf  contained  «ix  cttbic'feet.  The  large 
immIs  were  redooed  to  pieces,  not  exceeding 
I  lb.  weight  pretiom  to  weighing,  and  thla 
wnt  the  maximnm  fixe  employed  thtvughont 
the  experiments. 

'MfeiAod  qf  conduetmg  the  Bxp^rimeaU* 

Hffving  described  the  boiler  and  appara- 
tns  connected  with  it,  we  hate  now  to  state 
the  oonrse  pnmed  in  eondncting  the  ex- 
periments. 

Let  ns  suppose  the  water  in  the  boiler  to 
-  ht  cold,  and  to  stand  about  1  inch  below  the 
Ttonnal  lerel.  The  fire  was  lighted,  and  any 
coals  that  might  be  conTeniently  employed 
to  get  np  the  tteam  in  the  afternoon  of  the 
4ay  preceding  the  commencement  of  the 
experimente.  Ai  soon  as  this  was  the  case, 
the  fire  was  allowed  to  burn  ont,  when  the 
\  'fire  and  ashpit  doors,  as  well  as  the  damper, 

'  were  closed. 

The  next  morning  the  first  thing  done  was 
'to-open  the  safety-vahre,  to  equalise  the  ex- 
'temtl  and  internal  pressures,  snd  then  suffix 
dent  water  was  let  down  flnom  the  tanks  to 
nise  that  in  the  boiler  to  the  normal  IcTel. 

Thedepth  of  thewater  in  the  tankswas  then 
'ganged,  and  the  first  obserration  of  its  tem« 
peratore  made.  The  ashes,  dnden,  and 
soot  were  next  cleared  ont,  and  after  noting 
tfaetvmperature  of  the  water  in  the  boiler,  the 
'  lire  wa^  lighted  with  a  weighed  pottian  ef 

-wood,  and  the  exact  tine  was  then  obsenvd. 
Tl&e  coals  were  then  gntdually  added  till 
^eHre  was  of  the  proper  size  and  form, 
Tbfetonn  of  fire  was  sUghtly  taiM  'aeeovd- 
ing  to  the  kind  of  .eoal  employed,  ovrobjeet 
Mng  to  bum  the  cnalto  the  best  advantage, 
-^Ih  as  little  smoke  appearing  at  ihe  ehim- 
w^top  as  possible. 

The  observations  ^  the  teniperatares  df 
the  two  side  and  eseape  floes,  and  ef  tlfe 
-water  in  the  tanks,  then  sueeeeded  e«$h  other 
-Ht  regular  in terrals  of  about  an  hour  eaeh. 
When  the  steam  raised  the  safitfty^vahe, 
^<he  time  was  dHMnred  and  mitered  soMler 
"Ote'lieading  *'  Steam  up."  The  damper  wns 
afifusted  as  soon  as  tlie  'firs  was  suflMentiy 
^Mfablished,  and  was  not  disturbed  during 
'^be  day,  exoept 'under  peeuHor  eirauniitaness. 


Whonlrf  tnrapoiatlon  the  water  liid  sunk 
1  ineh  Mow  the  normal  level,  the  defidengy 
was  -supplied  from  the  tanks  above  t  thte 
was  the  plan  purstted  at  first,  but  latterly 
ireUffund  it  more  convenient  to  allow  the 
water  to  flow  In  continuously,  so  as  to  maiiN 
tain  the  water  In  the  boiler  at  a  constonll 
levd,  whteh  was  easily  accomplished  after  a 
little  experience. 

In  the  management  of  the  fire,  care  was 
taken  to  supply  the  coals  in  pieces  not  ex- 
oeedlng  1  lb.  in  weight,  and  in  quantities  of 
not  more  than  one  or  two  shovelsfol  at  a 
time,  spread  evenly  on  the  fire,  except  in  thia 
cases  of  the  antfaradte  and  some  of  the  bitu- 
minous coals.  In  the  case  of  the  anthtudte, 
it  was  found  that  the  sudden  application  of 
heat  caused  the  pieces  to  split,  sad  fdl 
-through  the  bars,  and  hence  a  gradual  heat- 
ing on  the  dead-plate  was  benefldal.  With 
•the  bituminous  coals  a  preparatory  process 
of  partial  cooking  on  the  dead -plate  pre* 
Tented  fhem  flrom  caking  in  the  fire,  which 
would  have  impeded  the  passsge  <d  air 
through  the  grate,  besides  giving  better  op- 
portunity for  burning  the  smoke  and  gaseh, 
by  passing  them  over  a  large  surface  ef 
ignited  fuel. 

The  duration  of  the  experiment  wds 
reckoned  ^m  the  time  the  steam  was  up  to 
about  that  of  the  last  application  of  fuel, 
after  which  the  fire  was  allowed  gradually  to 
bum  out,  when  the  damper,  and  furnace, 
and  ashpit  doors  were  closed. 

Burii^  the  day  the  ashes  were  thrown  up 
in  small  quantities  from  time  to  time  when 
the  firs  was  burning  clear  and  well. 

The  weight  of  coals  consumed  was  then 
asoertaiaed,  by  deducting  the  weight  left 
from  the  gross  weight  provided  for  the  day's 
trial,  and  the  expertaaent  terminated. 

The  next  momiag,  when  the  level  of  the 
water  in  the  boiler  was  adjusted  by  turning 
down  a  supply  from  the  tanks,  their  depth 
was  gauged,  and  the  quantity  evaporated  the 
previous  day  was  thus  ascertained.  The 
ashes  and  cinders  were  then  removed,  the 
dinkers,  if  present,  separated,  and  the  weight 
of  each  taken.  The  soot  wu  cleared  out  et 
the  end  of  the  last  day*8  experiment,  attd 
the  total  weight  recorded,  which,  divided  by 
the  number  of  trials,  gave  the  areruge  weight 

Samples  Of  the  ashes,  dnders,  and  soot 
were  then  put  aside  in  bottlea,  for  the  pur- 
^lese  of  noimtalning  the  per  osntege  of 
oottbustlblevMtter  pfesentin  the  reiMae* 

The  baMWMSnr  was  obwnwed  at  abosit  11 
e'dock  in  ihe  day,  bdng  foaefaUy  lAMt 
two  heuva^oftsr  ^tba  •stsoaa  was  up. 

Method  qf  ettimaiing  iU  qwmiiiy  of  Com- 
buttibU  Matter  in  the  reeiduo. 


Tbli 


in  heating  «ha  p«wdai«d 
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Bvbstanee  in  a  strMm  of  oxygen  gas,  bj 
which  the  organic  matter  was  dissipated 
chieflj  as  carboaio  acid  and  water,  and  esti- 
mating the  loss  as  combustible  matter. 

For  this  purpose  a  piece  of  German  glass 
tube,  4  ins«  long,  and  half  an  inch  in  dia- 
meter, was  drawn  out  at  one  end  to  a  small 
orifice,  which  was  then  loosely  obstructed 
by  a  piece  of  abestos.  It  was  then  weighed, 
and  again  after  the  Introduction  of  a  small 
quantity  of  the  substance ;  after  which  it 
was  attached  to  the  cock  of  an  ordinary  gas- 
holder filled  with  oxygen,  by  means  of  a 
piece  of  glass  tube  and  a  cork. 

A  lamp  was  next  placed  under  the  t*ibe,and 
the  powder  in  it  gradually  heated  up  to  inci- 
pient redness ;  when  this  was  the  case,  the  cock 
was  opened,  and  a  slow  current  of  oxygen 
was  made  to  pass  orer  the  heated  material. 
Combustion  then  commenced,  and  was  con- 
tinued till  the  organic  matter  was  entirely 
consumed ;  the  gases  escaping  at  the  extre- 
mity of  the  tube,  and  the  asbestos  at  the 
same  time  preventing  the  possibility  of  any 
of  the  powder  from  being  carried  away  me- 
chanically by  the  current ;  the  cock  was  then 
closed,  and  the  tube  allowed  to  cool.  When 
cold  it  was  weighed,  and  from  the  loss  it  was 
easy  to  calculate  the  per  eentage  of  com- 
bustible matter  which  is  given  in  the  Tables. 

It  was  found  advantageous  not  to  reduce 
the  ashes,  &o.,  to  a  very  fine  pot«^der,for  when 
in  that  state  Uiehigh  temperature  caused  the 
fusion  of  some  of  the  inorganic  substances, 
which  prevented  the  complete  combustion  of 
the  organic  matters,  by  defendbg  them  firom 
the  action  of  the  stream  of  oxygen. 

Great  pains  were  also  taken  to  obtain 
water  of  uniform  temperature  in  boiler,  but 
the  method  of  doing  so  would  not  be 
readily  understood  without  the  help  of  the 
engravings. 

Seciiom  XL — Report  on  the  evapora- 
ting power  of  different  sorts  of  coal. 
By  Mr.  J.  A.  Phillips.  To  this  is  added 
the  following 

Comparison  bttween  the  Ejfecti  produced 
by  the  BoiLBRs  at  Par  Consols  Mine, 
and  ihoee  obtained  from  that  employed 
for  thepurpoeee  qf  the  foregoing  Inveetu 
gaiion. 

A  large  amount  of  facts  relative  to  the 
evaporative  powers  of  various  coals  having 
been  amassed  during  the  progress  of  this 
inquiry,  it  was  thought  desirable  to  asoer- 
tain  how  nearly  these  retolts  approach  the 
maximum  duty  obtained  from  Cornish 
boilers,  and  thus  furnish  a  means  of  compa- 
xison  between  the  apparatus  employed  for 
the  pwposes   of   this    investigation,   and 


larger  boilers,  of  similar  constructiaB,  as 
ns^  for  practical  purpose. 

Experiments  have  at  different  times  been 
made,  in  order  to  ascertain  with  acenraej 
the  quantity  of  water  which  can,  under  the 
most  favourable  circUBi|tanoes,  be  evapo- 
rated from  a  given  temperature,  by  the  oom- 
bnstion  of  1  lb.  of  coal. 

No  very  decisive  results  appesr,  however, 
to  have  been  arrived  at ;  as,  on  oonsuitittg 
those  of  the  different  experimeutallstSv  ooa- 
siderable  differences  will  be  observed.  Soms* 
ton,  who  seems  to  have  been  tlie  first  to  pay 
serious  attention  to  this  subject,  found,  in  the 
year  1 7  72,  that  1  lb.  of  Newcastle  coal  evapo- 
rated 7-S8  lbs.  of  water  from  212°.  Watt, 
who  turned  his  attention  to  this  subject  inthe 
year  1788,  arrived  at  the  conduaion  thst 
8*62  lbs.  of  water  might  bfr  evaporated  from 
the  temperature  of  212^  by  I  lb.  of  the  coal 
employed  in  his  experiments  (  whilst  Mr. 
Wicksteed,  in  the  year  1840,  found  that  1  lb. 
of  Merthyr  coal  could  be  made  to  evaporate 
9 -493  lbs.  of  water  from  the  temperature  of 
SO^'Fahr.,  which  is  equal  to  the  evaporation 
of  10*746  lbs.  from  the  temperature  of  212". 

Some  experiments  were  also  made  about 
this  time  on  the  boilers  of  Loam's  engine, 
at  the  United  Mines  in  Cornwall,  to  which 
was  adapted  an  apparatus  which  correctly 
measured  the  qusntity  of  water  iigected 
into  the  boilers.  The  experiment  was  con- 
tinued six  months;  and  daring  that  time 
it  was  found  that  234,21 0  cubic  feet  of  water, 
at  the  temperature  of  102o  Fahr.,  had  been 
pumped  into  the  boiler,  and  that  700  tons  of 
coals  had  been  consumed  in  its  evaporation  ; 
thus  showing  that  15  cubic  feet  of  water, 
at  102^,  had  been  evaporated  for  each 
100 lbs.  of  coals  used;  or  that  each  pound 
of  coals  consumed  had  evaporated  10*29  Iba. 
of  water  from  the  temperature  of  212^ 
Fahr. 

It  will  be  observed  that  these  results  not 
only  differ  considerably  from  each  other,  bat 
also  that  no  means  was  employed  for  the 
purpose  of  ascertaining  the  chemical  com* 
position  of  the  various  coals  used,  which 
should,  we  conceive,  form  an  important  pait 
of  all  such  investigations.  In  order,  there- 
fore, to  obviate  tUs  inconvenience,  as  weQ 
as  to  take  advantage  of  such  improvesMnts 
as  may  have  been  introduced  since  the  datei 
of  the  foregoing  experiments,  it  was  deter- 
mined to  make  a  similar  inquiry  into  the 
evaporating  powers  of  the  boUers  of  one  of 
the  best  Cornish  engines  of  the  present  day. 
That  chosen  for  this  purpose  was  the  large 
pumping-engine  at  Par  Consols  Mine,  whne 
every  fodllty  was  afforded  by  Mr.  West,  the 
engineer,  for  carrying  on  the  experimente 
eflfectnally.  This  engine  is  an  80,  with  a 
12.foot  stroke  in  the  cylinder,  and  is  worked 
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by  two  iMilen,*  to  wbich  is  added  an  ar-  having  been  completed,  the  experiment  was 
rangement  by  which  the  feed- water  is  heated  begun  ;  and  at  the  expiration  of  46^  honrs 
ta  near  the  boiling  point  before  entering  the  it  was  found  that  95  cisterns  of  water*  had 
boiler.  This  is  effected  by  means  of  the  passed  into  the  boiler,  and  that  11*730  lbs. 
waste  heat  escaping  from  the  flues  ;  and  the  of  coals  had  been  consumed  ;  or,  in  other 
apparatus  consists  of  two  wrou$ht-iron  words,  that  ll'7301bs.  of  coals  had  been 
tubes,  each  about  20  inches  in  diameter,  consumed  in  order  to  evaporate  119,700  lbs. 
placed  aboTe  each  other,  and  parallel  to  the  of  water  from  the  temperature  of  92^  Fahr., 
axis  of  the  boilers,  in  the  brickwork  of  which  gives  10*204  lbs.  of  water  evaporated 
which  they  are  inclosed.  The  feed-water  is  from  ttiat  temparature  for  every  pound  of 
pumped  into  the  upper  tube  by  means  of  coal  consumed.  If,  as  in  the  former  part  of 
the  usual  arrangement,  and  then  descends  this  Report,  we  take  212®  as  the  standard 
through  a  pipe  into  the  lower  one,  from  temperature,  we  find  that  each  pound  of 
whence  it  passes  into  the  boiler  itself.  Both  coal  employed  had  evaporated  11,428  lbs.  of 
these  tubes  are  exposed  in  their  whole  length  water  from  the  boiling  point. 
to  the  action  of  the  heated  gases  coming  The  combustible  employed  during  this 
from  the  fires,  which,  after  having  made  the  experiment  consisted  of  a  mixture  of  Swan- 
circuit  of  the  boilers,  pass  round  the  warm-  sea  and  Bury  coal ;  but  in  what  proportion, 
ing  tubes  before  arriving  at  the  base  of  the  or  from  what  pits,  we  were  unable  to  learn, 
clumney ;  the  water  in .  the  tubes  is  thus  An  analysis  of  the  mixture  was,  however, 
heated  to  about  212°  by  means  of  the  heat  made  by  my  colleague,  Mr.  H.  How,  ^vrho 
absorbed  from  the  gases  passing  through  the  obtained  the  following  results  t 

lines,  and  of  which  the  temperature  is  re-  Carbon < ..   84*19 

duced  to  about  300°  by  the  time  they  arrive  Hydrogen 4*19 

at  the  base  of  the  chimney.   Oar  experiments  Oxygen 086 

were  conducted  in  the  following  manner  :  Nitrogen 0*80 

It  was  first  necentrf  to  be  enabled  to  Ash ••...••   8  06 

measure  with  accuracy  the  quantity  of  water  Sulphur 1*90 

supplied  to  the  boilers ;  and  in  order  to  effect  ,  .                          

this,  a  large  cistern  was  placed  near  the  air-  Total  ......  100*0 

pump,  from  the  cistam  of  which  it  could,  These  coats  were  also  found  to  contain  6 
by  a  simple  arrangement,  *  be  filled  with  per  cent,  of  water,  the  greater  portion  of 
water.  The  connecting- pipe  between  the  which  had  been  intentionally  added,  for  the 
feed-pump  and  air-pump  cistern  was  then  purpose  of  communicating  intensity  to  the 
'  removed,  and  a  pipe  fitted  to  the  feed-pump,  heat  obtained  during  their  combustion. 
which  reached  the  bottom  of  the  reser-  Having  now  ascertained  the  quantity  of 
voir.  The  dstem  was  also  provided  with  a  water  evaporated  by  lib.  of  coals,  as  well  as 
waste-pipe,  which  prevented  its  being  filled  the  composition  of  the  coal  employed,  it 
beyond  a  certain  point ;  it  was  then  filled  remains  to  institute  a  comparison  between 
with  water  and  pumped  out,  in  order  to  the  evaporative  capacity  of  the  boilers  expe- 
asoertain  at  what  level  the  pump  ceased  to  rimented  on,  and  that  employed  for  the  pur- 
act.  This  point  being  decided,  water  was  poses  of  this  inquiry.  In  order  to  have 
weighed  into  the  cistern  until  it  reached  the  done  this,  it  would  have  been  desirable  to 
levd  of  the  waste-pipe  before  mentioned,  have  made  a  comparative  experiment  with 
when  it  was  found  to  contain  1260  lbs.  It  the  same  coal  when  consumed  in  the  latter 
was  also  necessary  to  be  enabled  to  stop  the  boiler ;  but  as  circumstances  prevented  this 
action  of  the  feed-pump  during  the  filling  from  being  done,  we  may  obtain  nearly  the 
Qp  of  the  cistern ;  and  this  was  accomplished  game  results  by  consulting  the  Table  of  Ana- 
by  means  of  a  stop-cock  placed  in  the  feed-  lyses,  and  selecting  a  coal  having  as  nearly 
pump  immediately  under  the  stuffing-box,  as  possible  the  same  composition  as  that 
which,  when  opened,  let  in  air  and  prevented  in  question. — {To  b9  eonciuded  in  our  next) 
the  formation  of  a  vacuum.  » 

The  measurement  of  the  injected  water  the  royal  polttbcbnic  institittion. 

vraa  thus  rendered  excessively  easy,  as  it  was  ^f^„  having  been  cIoMd  for  tiro  or  three  months, 

only  necessary  to  count  the  cisterns  pumped  for  the  purpose  of  renoTation  and  enlargemen^thia 

i«tOth.boa.™«ndopnth..t2..««ckwhi,.t  J^^?|;tn*'S«A.^".;^.J?n{.'.'r.SSSL'^ 

it  waa  being  filled,  m  order  to  do  so  with  i,uurcapable  of  holding  upwards  of  1,200  persons; 

accuracy.  several  new  galleries  have  also  been  added,  and 

Themtngement.  for  »e««rinsthe  water  .;jS,7,S^5*'K^S.'^^'uv.n5.'»i 

•Th«boa«noiiwlilchtM.«iperImeiitwMm«I.  ntlllty  of  the  Inrtlttttlon. 
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WBSKLT  LIST  OF  NBW  SNOLUH  PAT«N11. 

HttniyHMBon  Ummb*  U  lUmpctend,  Mi«<Ua.  J«kn  Britim,  of  BlmiosbMa.  focvccitiilB  in. 

MX,  gcntlein»D»  for  oeitain  ImproTtmf  nu  in  rail-  proTements  In  heaUng >  Ughtiog,  rentiUUnc,  «d4 

way  carrtagea  and  wagona,  and  in  veaaela  of  capacity-  cloalng  and  tecaring  the  doora  of  ^partmenta,  alao 

enplojred  in  tho  atoring  and  oonvesranca  af  axplo-  in  lighting  and  TondlatiBg^anlageat  pnrta  of  iwfciali 

aiva  aubatanoaa.    Apcil  16 ;  aix  noatha.  imppovanenU  aramUoaUa  to  otha  lik«  puipeatk 

Thomaa  Forayth.  of  New  North-read,  MUddleaex,  April  20 ;  alx  montha. 

engineer,  for  improTementa  in  the  manulkcture  of  Mathew  Cochran,  of  High^atreet,  Faifky,  Be»- 

railway  wheela»    April  16 ;  aix  montha.  ftewahira,  liar  oartain  improvemeBta  in  the  pradne 

Gharlea  Qxean  and  Javiaa  Newman,  manirihc*  tion  of  eotoiued  pattarna  cr  deaigna  on  wnxpa  if 

toren.  of  Birmingham,  for  improvementa  In  the  carpeU,  tdveta,  and  other  taxtilo  mat^nala,  parte 

manoAoture  of  a  part  or  parte  of  railway  wheela.  of  which  improvementa  are  alao  applicable  to  the 

April  15 ;  aix  moaraa.  prodnetlon  of  eoloiired  pattenie  or  de«igna  on  weven 

&iabardlfadigan,ofHaTeratoeihHill,Hampatead-  frinioa  or  other  plape  aurthoea      Apol  20;  w 

road,  Middleaex,  civil  engineer,  and  John  Coope  montha. 

Haddan,  of  Linco1n*a-inn  Fields,  Middleaex,  civil  Samuel  Clegg,  of  Regent'a-aqnare,  Middleiex, 

engineer,  fhr  improvementa  Id  the  manufactumof  engineer,  for  improvemenu  in  gaa-meteia.    April 

wheele  for  rail  waya.    April  16;  aix  montha.  >•;  six  montiu. 

SeUh  Hiler,  of  New  York,  in  the  United  Statea  John  Thang  Harradlne.  of  Hi>lywell.euin-Kaai- 

of  America,  for  improvements  in  the  manufoctoxe  ingworth,  Huntingdonshire,  former,  for  an  Im- 

of  atair-roda.    Apnl  15;  aix  montha.  proved  mode  of  fitting  certain  girths  wid  auapa. 

David  Daviaa,   of  Wlgmore-atnet,  CaveodJah*  AwilSO;  aix  months, 

tqoacet,  coaohmakar,  for  certain  improvements  in  Henry  QUbert,  of  St.  Leooard'a-on-Saa,  Suaaea* 

the  construction  of  the  heads  of  open  and  close  surgeon,  for  an  improved  mode  or  modea  of  operat- 

canriagea.    April  15 ;  six  montha.  ing  in  dental  aurgery,  and  improved  apparatus  or 

Charlea  Attwood,ofWolaingham,Darham,  Baq^  inatiumenta  to  he  uaed  therein.     April  Sff  sic 

for  ft  Qprtain  imptovement  or  improvementa  in  the  montha. 
manufaetore  of  iron.    April  18 ;  six  montha. 

♦    •  ■ 
WSBKLT  LIST  OV  DMMl^fS  90tL  ARTIOLBS  OV  VTlLtTT   BSGfSTBRBD. 

Date  of   No.  in 
Reglstra-the&e- 

tioa.      gister.    Proprietors*  Namea.  Addraaiai.  Snhjecta  ofDealgna. 

April  14      I4L3     Blchard  Wallia.  Jun....  Basingstoke  «m.«.....,,..,.,...m*.».  Machine  for  catting  tanii(t 

and  other  vegetables. 

„      1414     John  Davis Leadenhall-atreet,  cutler The  Nonnan  raaor. 

„      1415     George  Gmbam. <  Leeda ^.........^......^.^m.  Waahing,w(tngiiiff,jHidi 

UngmaphiiM^ 

18  1416     Robert  Marplot Sheffield .m....- ^.  Brace  pad. 

19  I4I7     Samuel    and /Thomaa 

Ca««Agtpn ,«......«  Stockport ...... ^^  HU  ventilator. 

„      1418     C.  and  W.  Lancaater  .,.  New  Bondstreet,...^  .•,.....,  ...^.  KWe  hazznl. 
„      1419      BryanDonkin  and  Co...  Grange>road,  Bermondaqr .,.,...  Oaa  valve. 


aubntisftmtntfli* 


Ta  Eii|^e«x«  and  BoOeri-Mhktnk. 

TAP-WELOBD  IB.ON  TfJBBS,  FOR  MARINE  AND  LOCOtfOCITS  STBAM-BOILRRS*  Tnbaa 

±^  for  Stean,  Qaa,  and  other  purposaas^aU  sorU  of  Gas  Fittinga.  The  BicmlnghAm  Patint  Iran 
Tube  Company,  42,  Cambridge-street,  Birmingham,  and  Smethwlck,  Staffordshire,  mauufoctura  Bdltac 
and  Gas  Tubes,  under  an  exelnalve  License  lh>m  Mr.  Richard  Proaaer«  the  Patentee. 

Theae  Tubes  are  extensivaly  used  in  the  Boilera  of  Marina  and  Locomotive  Steam  Eoglnaa  in 
England  and  on  the  Continent;— ate  Stronger,  Lighter,  Cheftper,  and  more  Durable  than  Base  ar 
Copper  Xubea,  and  are  wtammted  not  to. open  in  the  weld. 

42,  CAMBRIDGE-STREET.,  CRESCENT*  BIRMUIOHAH. 

Worka^mathwlek^  StaUhnMUn^ 

LONDON  WAEEiiO(;S£--No.  68,  UMEB  THAMBS^STaEET. 


SouanDioxsTxoiil  What  a  boon  1  but  what  a 
raiityl  All  the  wealth  in  the  wuvld  eawiot  bny  it, 
and. yet  how  aimple  it  ia  to  aecure  it.    Dreamlesa 


AVoicL 


"  HOW  to  be  HAPPY  "  (the  price  Is  but  la.  t«*: 
if  by  poet,  la.  6d.  in  stamps.)  Th^y  reeommeMtno 
aoatrum,  pill,  or  balm,  hut  render  eveiy  ] 


aighu  I— How  refreahJng  la  a  good  nl^^t's  rest,  and  maater  or  "mlatwaa  of  hi»  or  her  own  caac.  Xhw 
how  fow  obtain  it !  How  fearmi  ia  iUneaa,  and  who  teU  home-truths,  and  detail  facte  thai  may  aatomvC 
have  w£  to  blame  for  It  but  ouiselves  r  Pbysic  ia  but  which  are  worthy  of  recognition;  and  they  Ihr- 
ona  evil  to  cure  another;  but  caution  keepaodTmore  themore  umny*tlf>  the  lasra  of  Ufa,  haalih,  aa& 
tre  than  water  quenches.    Reader,  If  you  value  the       happlneas;  that  how  to  live  happfly  and  •arntmn^ 

daaidento  of  good  health  in  the  day,  and  tcanqnil        "'     * "      ■    *  •-'... 

npoae  at.  nighta,  together  with  mental  aerenUy  at . 
all  times,  or  should  lack  flrmniBfi  of  nerve  or  pur* 
pose,  or  suifor  from  the  sorrows  of  an  afflicted  body, 
aaeh  how  to  obtain  the  former^  and  xemova  the 
latter.  In  DA.  CULTE&WELL'S  Uttle  Mamoira^ 
aalled  "HOW  TOUYE;  or,  WHAT  TO  EAT, 
DRINK,  and   ATOID;-  and  Ite^ ^-- 


f  diy,  ia  mndered  clear  and  open  to  the 
intelligence.  To  be  had  of  Sherwood,  2S,  „ 
noater-row;  Canralho,  H7,  Fleet-etxeet;  Mns,  99. 
eamhlll;  Nelson,  467,  Weat  Stiuiid,  and  M  hodk* 
seileM ;  or  direct  iron  thoAutheiv  19.  Argyil^kM^ 
Ifcfant  aUaei,  who  eaa  be  penonaOjF  ooiAeril 
wUh  daily  tlOlowi  and  to  thoevealBf  till  atoa^ 
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OVTTA  PBRCnA  COMPAinrS  WOIIK8, 

WOiLRF  ftOAD,  CITY  ROAD, 

Ltmdan,  Ut  Ayril,  1848. 

TH£  OUTTA  PSRCHA  COitPANT  hav»  great  plejunie  In  stating  that  tlie  ataaOUyUicreatiogdeiiiaiifli 
for  tho  Paxbmt  Gvtta.  Parma  Dxitixo  Baxss  Juitiflet  the  utmost  confldence  that  they  are  AUly 
appnoved. 

Their  durability  and  strength— ^exmanent  eontractiUty  and  uniformity  of  subatance— their  non-suscep^ 
tibility  of  injury  ftom  eeoiaet  vilh  OOi,  Grease,  Acids.  Alkalies,  or  Water— and  the  facility  with  which  the 
aingle  joint  required  eaa  be  made  in  Bands  of  any  length— render  them  supeiior  for  almost  aliwoikSng 
f  ttxposesi  and  deeidedly  eeonomioal. 

Galosbss,  Tvbxho  of  all  siiea.  Bougies,  CATXKTsas,  Stbtbsscopbs,  and  other  Surgical  lastrumenta; 
HoYLnxBos  FOB  PicTuiiB  Faajucs  Bud Other  deoorative  purposes;  Whips,  Thobos;  Tbbmis,  G01.7,  and 
CSKXXX  Baxls,  ftc,  in  great  variety. 

Putent  Gvtta  Perciui  8kiM  Solci*. 

The  applicability  of  Gutta  Percha  Soles  for  Boots  and  Shoea  having  been  exienelarely  and  satisfactorily 
tested,  we  can  unhesitatingly  rsconunend  the  material  prepared  for  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
as  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 
until  quite  worn  through. 

Boot  and  Slioe  Soles  for  Summer  MTear. 

The  ftct  of  the  total  imperriousnese  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  eicape  the  sufl^iag  which  the  proverbial  uncertainty  of  our  climate,  evbb  im  Sdmmeb,  so  often 
imUeta-upon  the  incautious,  and  this  effeot  may  he  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
weanar  adegree  of  ease  and  comfort  hitherto  unattainable,  in  coojunctioa  with  security  against  damp. 

Al  ths  same  Ume,  the  remarkabU  non-conducting  propertieM  of  Guila  Percha  a  ford  o^  moti  txUmabie  pro- 
UeUon  to  iho$e  who  are  subjected  io  eufferingor  inconvenience  bg  walking  upon  heated  paitements. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  Leather,  has  long  since  been 
decided  in  fovour  of  the  Former ;  and  no  tnstuice  of  failure  has  yet  come  to  wbe  knoiwr- 
ledse  of  tbe  Company  whicli  may  not  be  aaeribed  to  a  negiect  of  their  peteted 
Directions.  

Tertirooniato  relating  to  Shoe  Soles. 

"  Of  all  the  discoveries  and  inventions  which  have  hitherto  been  brought  into  notioe  for  the  purpose  of 
preserving  the  feet  from  dsoxrp,  nothing  it  comparable,  either  in  cheapness  or  effiofaacy,  to  Gutta  Percha. 
Gardeners  especially,  whose  daily  occupations  occasion  them  to  be  much  in  the  open  air,  and  working  or 
atanding  on  wet  ground,  will  find  tlds  pliable  and  simple  substance  of  inilaite  value.  The  natural  oautlon 
irbidi  one  usually  feelv  wiUi  xvepect  to  new  things,  especially  when  they  come  verp  highlg  recommended, 
prevented  us  ftom  listening  with  much  attention  to  what  we  r egasded  as  pretended  exQeUeociaa.  W«  w«ne, 
howaver,  induoed  to  make  the  tf lal  of  a  pair  of  <  Gutta.  Percha  Soles,'  and  alter  tlie  experiment  of  betwiat 
two  and  tbixe  montha  of  daily  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Gutta  Pereha  Solaa 
are,  for  dryness  and  waimjuss  to  the  feet»  incomparable  to  anything  ve  have  eret  tried.  In  point  of  dura- 
bility, it  is  equal,  and,  we  think,  superior  to  leather." — Gardener^  and  Farmare^  Jonrnalt  Fahsuary  tt, 

ia^8.  

(Copp.)  Lowndes-street,  I2Ul  Nnvember^  1847. 

Mv  BBAa  Bin,-^I  have  for  soma  time-worn  the  OuUa  Pereha  Soiett  and  am  vei7  happy  to  bear  taati- 
mony  to  the  admirable  quaUtbea  ofthia anbaianoe  for  the  purpoae  of  Shoe-maidng,  fuait  is  not  onlyvaiy 
durable,  but  perftetfy  impervione  to  wet. 

Tho  Gutla  Pereha,  I  find,  poaaesaea  properties  which  render  it  invaluable  for  winter  shoes.  It  fa,  «•«- 
tared  ndth  Leather^  a  elow  condu^t^r  0/  hoot;  the  effect  of  this  is,  that  the  wannth  of  the  feet  is  retained, 
_iOw»ver  cold  the  surfooe  may  be  on  which  the  person  standi,  and  that  clammy  dampness,  so  obJeetJonable 
in  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  fir»t  using  Gutta  Pereha  shoes,  the  wearer 
is  forelbly  struck  with  the  superior  wannth  and  comfort  which  is  produced  by  this  non-conducting  property, 
and. I  confidently  predict  that  all  thoae  who  try  Gutta  Percha  will  be  steady  eustomers.->I  am,  my  dear 
Sir,  very  truly  youra,  XAMES  C.  GUMMING,  M.]>. 

To  C.  Hancock,  Esq.,  th«.Outta  Percha  Company. 

GcJSXLKMEU,— 1  have  given  the  Gutta  Pereha  Boot  Solee  what  may  be  considered  a  IMr  trial ;  namely, 
three  manths'  constant  wear  on  a  rough  grayelly  read,  and  can  bear  teatimflny  to  its  uaefalnaas :  with  proper 
care  in  putting  them  on,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  Leather, 
and;  being  impervious  to  wet,  wUl  be  found  invaluable  to  persons  subject  to  damp  or  cold  feet.   W.  DIAB, 

If oeeaber  4th,  1M7.  Principal  Officer  H.  M.  Customs,  Whitstable. 

(Oepu.)  Maneheater,  lat  Maroh,  hB4& 

8u,-~ln  the  month  of  August  last  I-^gan  to  wear  a  pair  of  Gutta  Pec^a  Soles,  put  on  by  my  fathmr, 
who  ia  a  shoemaker,  No.  13,  Port^stxeet,  and  have  worn  them  every  day  since,  beiuR  upwards  of  sto 
.iDonths,  and  I  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  soUs  wonid  wear  a  mpotn 
lopger.    They  have  out- worn  three  ptdiM  of  heels,  which  had  strong  hron  nails  beat  us.— Youra,  «c., 
(Signed)  ALFRED.  LAM3. 

Pottncat  flndlatarand:  Madrie's»  EMhaage  Acoada,  Manrhestar.. 
To  Ma.  Eanqr  Stothan,  lii  Coipawtigastjcect> 

{Copy.)  MhDelia8lan,«li  Ifwah.  1848. 

St«,-!t  is  with  pteasura  that  I  bear  testimony  to  tha  good  qualiUea  oC  Oetta  Feacha  Sojea.    You  afe 

-  aware  that  my  ocenpation  requiree  me  to  b»  on  foot  a  gqeat  deal  upon  all  kinds  of  roada  and  Ui  all  weathers ; 

•ad  eiiwe  I  began  to  wear  Gglta  P^roha  Bolesi  I  have  not  had  to  comphUn.  of  wet  or  cold  feet :  the  pair  I 

hasre  oa  now  have  been- in  atawsti  daily  usa  for  more  than  four  ukonths,  and  my  foar  is  that  the  upper 

laatbara  wUi  be  wnra  oat  flmt.    1  am  quita  sure  that  I  sav«  a»m  thirty  to  fifty  par  cent  itt  the  cost  of 

aboaa*  in  eoaseqaenas  of  my  fomitywaariBf  Gutta  Percha  Soles,  and.  so  longaa  I  caawt  them,  I  intend  to 

iwar  timn  ht^SsforMioa  to  anything  eb^e  I  have  seen.--Yonrs  reapactfollv,    THQM^  WHlTEflR&p, 

To  Mr.  Henry  Statham,  11,  CorporaUonitreet.  Gaa  Offlca,  Town  Hall,  Klngstreet. 
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ADYSETISBMEHTS. 


To  InTentors  aad  Patentees. 

MESSRS.  ROBERTSON  ft  CO., 

PATXVT  SOLICITORS, 

(Of  which  firm)  Mr.  J.  C.  ROBERTSON,  the 
Editok  of  the  Mkchakicb'  Maoaziits  from  Its 
commencement  in  183S,  Is  principal  partner,) 
undertake 

The  procvratioii  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patbsts. 

Speclfleations  Drawn  or  Rerlsed. 

DISCLAIMERS,  AMD  MBM0RANDUM8   OF 
ALTSRATIOK    PBXPABXD     AND    SNaOLLKD. 

CsTeats  Entered  and  Oppositions 
Condncted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTice  on  Cases  snbmittedj  dsc.  dse. 

Mxssas.  ROBERTSON  &  CO. 
POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.)  and  regularly 

continued  down  to  the  present  time. 

Bfr.  Tate^s  New  Elementary 
Work. 

Just  Poblished,  ]2mo.,  with  Three^  Hundred  and 
Seventeen  Woodcuts,  price  3s,  §(li-eloth, 

PRINCIPLES  OF  GEOMETRY,  MENSURA- 
TION, Trigonometry,  Land-Surrering,  and 
Lerelling:  containing  familiar  Demonstrations  and 
Illustrations  of  the  most  important  PropdsitionB  in 
Euclid's  Elements;  Prooft  of  all  the  us^I  Rules 
and  Formulae  in  Mensuration  and  Trigonometry, 
with  their  Application  to  the  Solution  of  practical 
Problems  in  Estimation,  Surveying,  an<|  Railway 
Engineering.  By  Thomas  Tats,  Mathematical 
Master  of  the  National  Society's  Training  College, 
Battersea. 

By  the  same  Author, 
ALGEBRA  MADE  EASY.    12mo.    2s. 
TREATISE  on  the  First  Principles  of  ARITH- 
METIC.   Is.  6d. 
EXERCISES  on  MECHANICS  and  NATURAL 
PHILOSOPHY.    12mo.  Woodcutg.    2s. 
London:  Longman,  Brown,  Green,  and 
Longmans. 

The  Arttsan  Club  on  the 
Steam  ESngine. 

New  Edition,  in  One  Volume,  4to.  with  SO  Steel 
Plates  and  349  Wood  Engravings,  278.  cloth, 

A  TREATISE  on  the  STEAM  ENGINE,  in  its 
Application  to  Mines,  Mills,  Steam  Naviga- 
tion, and  Railways.  BytbeAKTisAvCLVB.  Edited 
by  Jonv  BoraKB,  C.E. 

London:  Longman,  Brown,  Green,  and 
Longmans. 

TO  ARCHITECTS,  BUILDERS,  &c. 

Copper-Wire  Cord* 

S.  NEWALLftCc's  PATENT  IMPROVED 
COPPER-WIRE  CORDfor  WINDOW  SASH 
LINES,  Hot-houses,  Lightning  Conductors,  Hang- 
ing Pictures,  Clock  Cord,  and  various  other  purposes 
for  which  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  is  fkst  supcneding  the  uie 
of  the  hempen  cord,  and  is  strongly  reeommended 


K. 


to  all  BuDders  and  other  paitict  coDnecCed  wi& 
the  above.  The  Wire  Cord  may  be  had  wholesale, 
and  specimens  seen  at  the  Office  of  the  Patemti, 
No.  163,  Fenchnrch-strret,  W.  T.ALLEN,  Agcst; 
or  retail  of  G.  and  J.  DEANE.  46.  King  Wllttmi- 
street,  and  E.  PARKS,  HO,  Fleet-street;  also  «f 
all  respectable  Ironmongers. 

Dagnerreotype. 

Just  Published,  Price  Is.,  Part  II., 
PHOTOGENIC   MINIPULATION.     By  B.  J. 
•^     BiKGSAk.    Being  a  complete  and  pneiieal 
Treatise  on  this  interesting  Art.  Every  part  of  the 

Jrocess  is  shnply  but  fully  described,  and  the  wfaaiB 
Ilustrated  with  numerous  Woodcuts. 
Part  I.,  price  Is.,  by  the  same  Author,  describes 
the  Calotype,  and  other  methods  by  which  pmc 
is  rendered  sensible  to  the  action  of  light,    ne 
two  Parts,  bound  in  cloth,  price  2s.  6d.,  and  for> 
warded  free,  by  post,  on  receipt  of  Ss.  in  postage- 
stamps,  or  order.— Either  of  the  separata  Pszts  on 
receipt  of  Is.  4d. 
GEORGE  KNIGHT  ft  SONS,  41,  Foster-laBe^ 
London. 

NOTICKS  TO  CORRESPONDJiliTS. 
Tkt  Svpplemtnl  to  the  last  vclutme  {tPhiA,  ovtaf  is 
on  unfortunate  accident  to  the  manuscript,  kat  6eai 
unutnallg  delajfed,)  containing  titles  index,  ^^  wHl 
be  published  on  the  Iti  of  May. 
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In  the  preparation  and  m^nafactare 
of  the  description  of  tobacco  known  bj 
the  name  of  "  cut»"  or  "ibag"  tobacco^ 
the  practice  commonl?  followed  in  order 
to  "open,"  or  "get  (it)  out  of  cut,"  as  it 
is  technically  termed,  has  been  to  place 
the  tobacco,  on  coming  from  the  cutting 
machine,  on  a  heated  plate  of  metal,  on 
which  plate  the  workman  keeps  turning 
and  opening  it  out  by  hand,  until  it  is 
supposed  that  an  equal  degree  of  heat  is 
diffused  throughout  the  mass,  ana  the 
"getting  out  of  cut"  thoroughly  ef- 
fected ;  but,  by  this  mode  of  operation, 
it  UBBvoidably  happens,  even  with  the 
greatest  care  and  attention  on  the  part  of 
the  workman,  that  some  portions  of  the 
tobacco  are  longer  in  contact  with  the 
hot  metal  than  others,  and  not  unfre- 
quently  overdried  and  even  scorched, 
whereby  the  quality  of  the  article  is 
much  impaired.  Another  mode  adopted 
is  the  following : — The  cat  tobacco  is  first 
placed  on  a  plate  of  perforated  metal  or 
wire  gauze,  coTered  with  doth,  through 
which  perforated  metal  or  wire  gause 
and  cloth  coTering,  steam  is  msde  to 
ascend  and  mix  with  the  tobacco,  which 
is  from  time  to  time  turned  and  par- 
tially opened  out  by  hand  as  before; 
■and  when  the  tobacco  is  supposed  to  hare 
been  thus  thoroughly  and  uniformly 
heated,  it  is  transferrea  to  a  solid  heated 
plate,  on  which  the  process  of  "  getting 
out  of  cut"  is  completed  abo  by  hand ; 
but  this  latter  metnod,  though  superior 
to  the  former,  has  been  found  equally 
open  to  the  objection  of  being  uncertain 
and  defectiye  in  its  results,  since  it  19  at 
all  times  dependeitt  on:  the  attention  and 
skill  of  the  workman. 

Now  the  improyement  introduced  by 
Mr.  Lloyd — and  it  is  manifestly  one  <^ 
great  importance  to  the  tobaoco  trade — 
consists  m  preparing  cut  or  shag  tobacco 
for  the  process  of  "opening  ouf*  or 
"  getting  out  of  cut,"  and  also  partially 
effecting  that  process  by  means  of  steam 
machinery,  ''  whereby  manual  labour  is 
entirely  dispensed  with  (except  in  so  far 
as  it  may  be  required  for  putting  in 
motion  or  feeding  and  directing  the  ma- 
chinery,) and  the  process  is  more  uni- 
formly, expeditiously  and  beneficially 
accomplished."  Mr.  Lloyd  describes  two 


machines  by  which  this  may  be  done ; 
but  we  shaU  content  ourseWes  with  ex- 
tracting his  description  of  the  one  which 
seems  to  us  the  more  likely  (from  its 
greater  conyenience)  to  come  into  ge- 
^neral  use : 

Fig.  1,  is  a  side  elevatioQ  of  the  miichine ; 
fig.  2,  a  longitadtnal  section  on  the  fine, 
V,  X ;  fig.  3,  a  transyerae  section  on  the  linci 
y,  g ;  and  fig.  4,  a  left  end  view  with  the 
coyer  remoTcd.  A  is  an  oblong  box,  which 
>  is  mounted  on  a  standard,  F,  and  fimnad 
at  top,  bottom,  and  sides,  of  two  plalei 
(riyeted  tpgether)  placed  at  a  little  distance 
i^iart,  so  as  to  leafo  a  oontintfens  open,  or 
jacket-like  space,  K,  K,  all  ronnd  (except 
at  the  ends.)  The  bottom  of  the  box,  A, 
is  at  the  left  end,  abont  4  inchea  shorter 
than  the  sides  and  top.  C^,  C",  aie  end 
00? ers,  which  are  nutde  of  single  plates  or 
boards,  rmnoyeable  at  pleasnre,  beinf  ss- 
eared  to  the  box  by  keys,  passed  throngk 
the  pins  or  stnds,  e,  e.  T|jp  right-hand  nd 
oorer,  CS  terminates  at  abont  4  inches 
below  the  top  of  the  box,  leaving  an  aper- 
tnre,  OS  for  the  introdnction  of  the  to- 
bacco int»the  box.  Z  is  a  plals,  or  fidse 
bottom  of  sine,  which  is  caitied  a  little  way 
above  the  hollow  bottom,  K,  and  is  nar- 
rower than  it  by  abont  If  indies  on  nA 
side,  io  as  to  leaye  a  trte  passage  on  ead 
side  up  into  the  interior  of  the  box.  S> 
and  S*  are  two  steam  pipes  oommnnicating 
with  a  boiler  or  some  other  suitable  source 
of  supply.  The  pipe,  SS  leads  into  the 
jacket-like  space,  K,  K,  and  supplies  steam 
for  warmmg  the  top,  bottom  and  sides  of 
the  box,  A.  The  other  pipe,  S*,  whidi  Is 
intended  to  convey  steam  into  Ihe  interier 
of  the  box,  passes  outside  of  the  box  down 
to  a  level  with  the  bottom  (see  fig.  4),  then 
turns  off  at  a  right  angle  under  the  bottom 
till  it  reaches  midway  between  the  two  ades, 
when  it  is  bent  up,  carried  round  to  one  end 
of  the  hollow  bottom,  K,  and  then  oontinned 
along  f^om  end  to  end  of  the  box  In  the 
space  between  the  hollow  bottom,  K,  and  the 
laUe  bottom,  Z.  The  last-mentioned  per. 
tion  of  this  pipe,  namely,  tiiat  between  the 
two  bottoms,  is  perforated  at  the  sides  widi 
a  number  of  small  holes,  to  aUow  of  the 
escape  through  them  of  the  steam,  whick 
then  spreads  under  the  false-bottom,  Z,  and 
^nds  its  way  up  the  open  spaces  at  the  sides 
into  the  interior  of  the  box.  C^  and  C*  aw 
syphon  tabes,  which  are  respectively  oon- 
nectcdwith  the  jacket-space,  K,  and  steam- 
pipe,  S>,  and  serve  to  carry  off  any  con- 
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densed  steam  from  those  parts  of  the  ap- 
parntos.  C  is  a  waste  pipe,  which  carries 
off  the  water  of  condensation  from  the  in- 
tarior  of  the  hox,  that  is  to  saj,  such  water 
as  collects  on  the  top  of  the  hollow  bottom, 
which  bottom  is,  for  the  sake  of  facilitating 
the  escape  of  the  water,  slightly  inclined  oa 
both  sides  towards  the  middle  (see  fig.  3), 
and  has  also  a  slight  inclination  from  the 
left  end  to  the  right  (where  the  water-pipe, 
C,  is  placed).  S'  is  a  Tent  pipe,  to  allow 
the  air  to  escape  from  the  jaclcet-space,  K» 
when  the  steam  is  admitted.  R*,  RS  RS 
&^  and  R*,  are  fire  rollers,  all  in  one  hori» 
lontal  plane,  two  of  which  are  mounted 
inside  of  the  box,  two  outside  of  it,  and 
one  on  a  line  with  the  right  end  of  the  box. 
R*,  R',  Rs,  are  three  other  rollers,  which 
are  mounted  within  the  box  below  the  first 
•et,  and  R*,  R*,  R*,  a  third  set,  which  are 
mounted  below  the  second  set,  and  also 
within  the  box.  Each  of  these  sets  of  rol- 
lers is  encompassed  by  an  endless  web,  «,  n, 
fthat  of  the  first,  or  top  set,  passing  throogh 
tkie  opening,  O^,  in  the  right  end  of  tho 
box,}  and  reToWes  with  its  web  independ- 
ently of  the  others;  each  web  travelling 
in  the  direction  indicated  by  Jtiha  arrows 
annexed.  The  sets,  moreoTer,  are  so  placed 
in  Tertical  relation  to  ona^anot^er,  that, 
anpposing  a  layer  of  tobacco  to  oe  blacedon 
the  first  web  when  it  reaches  t]ie  &rther  or 
delirery  end,  /^,  of  that  webV  if '-a^ps  on 
tQ  th«  Noond  webf  and,  wb^tr  'aittied  for- 
ward by  that  web  to  its  deliterf  ead,/",  it 
drops  on  to  the  third  web,  whteh  carries  it 
to  the  diioharge  shoot,  T,  of  the  machine. 
The  second  and  third  sets  of  rollers  are 
each  carried  by  bearing  hart  of  the  form 
shown  in  tlie  eleratbn,  fig.  5.  Each  bar  ic 
made  in  two  pieces,  m*,  m*,  to  allow  of  the 
•ndlesi  web  being  pnt  on  the  rollers  with 
ftcility  t  and  it  is  fitted  at  one  end  with  a 
■tiding  brass,  X,  in  which  tnms  one  end  of 
the  last  roUer  of  each  set.  To  each  sliding 
brass  thera  is  a  weight,  W,  (fig.  1,)  attached 
by  a  cord,  which  passes  over  a  small  palley» 
w,  ontdde  of  the  box.  A,  which  weight 
•ervet  to  keep  the  endlest  web  always  at  m 
proper  degree  of  tension*  Each  bar  has  on 
one  side  chipping  piece;,  f,  f,  whidi  keep 
it  at  a  little  distance  from  the  adjacent  side 
of  the  box,  to  which  it  is  made  fast  by  bolts 
and  nnts,  as  shown  (fig.  4).  The  bearing 
bars  of  the  top  set  of  rollers,  RS  aro  made 
in  one  piece,  as  the  endless  web  can  be 
readily  pnt  on  by  romoving  the  covpUng 
brasses  at  the  right  end ;  but  they  are  pro- 
tided  with  sliding  brasses  and  weights  the  ^ 
same  as  the  others.  The  end  roller  of  each 
set  is  made  of  east  iron  and  slightly  cam- 
bered, but  the  middle  ones  are  made  of 
brass,  and  straight.    P^  is  a  pulley  of  9  ins. 


in  diameter,  which  is  attached  to  one  end  of 
the  axis  of  the  outermost  of  the  first  set  of 
rollers,  R^;  P'  another  pulley  of  6  xns« 
diameter,  which  is  attached  to  the  same.side 
of  the  axis  of  the  innermost  of  the  second 
set  of  rollers  R*  ;  and  P*  a  double  pulley 
of  4i  ins.  in  diameter,  which  is  fixed  on  the 
correspondhig  end  of  the  axis  of  the  outer- 
moat  of  the  third  set  of  rollers,  R*.  These 
three  pulleys  are  eonuected  by  bands,  as 
shown  (fig.  1),  and  being  set  in  motion  by 
any  suitable  prime  mover,  gire  motion  to 
the  rollera  and  endleas  webs.  The  pnlleys, 
P^  and  P«,  move  fh>m  right  to  left,  but  P* 
from  left  to  right ;  and  as  the  pulleys  are  of 
different  diameten,  the  endless  webs  neees- 
sarily  move  at  different  rates  of  speed* 
Guides  6^  &S  and  »'  b*,  are  affixed  in 
angular  positions,  as  shown,  to  the  ndes 
and  ends  of  the  box,  in  order  to  guide  the 
tobacco  in  its  fall  from  one  web  to  another* 
Below  the  end  roller  of  the  middle  set 
there  are  two  other  guides,  similar  to  &^» 
but  they  are  not  shown  In  the  engrarings. 

The  mode  of  operating  with  the  madiine 
is  as  follows  :  The  hollow  space  or  jadcet, 
K,  is  first  filled  with  steam,  by  opening  the 
steam-cock  of  the  pipe,  S^,  and  thai  the 
steam-cock  of  S*  Is  opened  to  admit  steam 
into  the  interior  of  ^e  box,  as  before  ex- 
plained. The  endless  webs  are  tlien  set  in 
motion ;  the  first,  or  top  set,  at  the  rate  of 
about  1  fo3t  per  minute,  and  the  othcn  at 
rates  corresponding  to  the  diameten  of  the 
pulleys,  by  which  they  are  respectiTelr 
moTcd.  The  <*  cut,"  or  *'  shag  "  tobacco, 
is  then  taken  as  it  comes  from  the  cuttlBg 
machine,  and  spread  o^er  timt  part  of  the 
fint  endless  web  whidi  is  outside  of  the 
box ;  and  by  that  web  it  Is  carried  forward 
to  the  opposite  end  of  the  box  end  ddirered 
^n  to  the  second  endless  web,  which,  csrry- 
ing  it  back  in  the  opposite  dirootton,  de- 
liren  it  in  its  turn  to  the  lowest  endless 
web,  after  tnvelUng  OTsr  which  it  Ihlls 
down  the  shoot,  T,  into  any  suitable  recelr- 
ing  Tcssel.  By  causing  the  tobaeoo  thus  to 
travel  to  and  firo  within  an  atmosphere  of 
steam,  which  is  prevented  from  ooodensing^ 
to  any  considerable  extent,  by  the  Ugh. 
temperature  maintained  withhi  the  Jacket  of 
the  steam-box;  by  also  torniog  it  over 
repeatedly  during  its  progress,  so  as  to  pre- 
sent at  each  turn  a  set  of  new  surfiMes  ta 
the  scHon  of  the  steam ;  and,  fkirther,  by 
subjecting  every  portion  to  precisely  the 
same  amount  of  such  heating  and  turning 
over  { the  tobacco  Is  not  only  raised  tea  very 
high  and  uniform  temperature  without  the 
least  iiguT  to  its  texture,  but  expanded  to 
a  degree  which  greatly  fadlitates  Uie  snbso- 
quent  process  for  completing  the  ^'opening*  * 
or  **  getting  out  of  cut." 
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Mr.  Lloyd  states  that  this  machine 
may  be  **  applied  with  advantage  to 
the  steaming  of  leaf  tobacco  in  the  com- 
pressed state  in  which  it  is  inbported ;  the 
opening  up  and  separation  of  the  leaves 
preparatory  to  damping  being  thereby 
much  facilitated."  It  requires  also  to  be 
only  slightly  modified  to  be  made  suitable 
for  the  damping  of  leaf  tobacco.  ^'  For 
this  purpose,  one,  two,  or  more  sets  of 
rollers  and  endless  wefals  may  be  mounted 
in  a  suitable  framework,  and  each  end- 
less web  surmounted  by  a  ^ipe  |>laced  at 
right  angles  to  the  line  of  motion,  and 
perforated  with  a  number  of  minute 
holes,  through  which  water  (supplied 
from  any  convenient  louree)  is  made  to 
trickle  upon  the  tobacco  as  it  passes 
underneath/' 


"  STLYA  STLVABUM   NOVA/' 

Sir, — In  reflecting  upon  the  extreme 
activity  of  the  human  mind,  the  frequent 
misdirection  of  its  labours,  and  the  vast 
amount  of  intellect  so  fruitless  in  its 
toil,  I  have  been  forcibly  struck  with  the 
pressing  necessity  which  exists  for  econo- 
mising this  mental  energy,  and  for  ap- 
plying its  intensity  in  that  mode  which 
may  be  most  remunerative  to  the  world 
at  hrge. 

Though  I  shall  lay  before  your  readers 
fiome  ideas  obvious  in  pursuing  such  a 
train  of  thought,  it  is  not  without  being 
sensible  that  they  are  neither  distinctly 
arranged  nor  lucidly  expressed;  and, 
indeed,  the  inquiry  is  one  which  it  will 
be  difficult  to  confine  within  those  paths 
of  knowledge  legitimately  occupied  by  the 
Mechanics'  Magazine;  for  it  is  replete 
with  generalities,  and  apt  to  ramify  into 
pure  metaphysical  discussion.  Never- 
'theless,  upon  those  who  by  such  difficul- 
ties would  be  deterred  from  the  attempt, 
K  would  urge  the  interest  surrounding 
ihe  subject,  and  the  importance  of  Uie 
Investigation  to  philosophy  in  general ; 
nor  can  I  consider  anything  as  foreign 
to  the  objects  of  your  journal  which  is 
wholly  directed  to  the  creation,  increase, 
and  diffusion  of  practical  learning. 

I  shall  Starr,  then,  with  a  grand  ques- 
tion, the  very  vastness  of  which  will  be 
•enough  to  show  that  I  do  not  intend  to 
ireat  it  as  undivided :— <*  How  shall  we 
hcBi  employ  our  intellectual  powers  ?*' 

Ijeaving  wholly  unnoticea  the  lengthy 
catalogue  which  enumerates  the  objects 


of  moral  and  political  philosophy,  of 
ethics,  logics  and  mathematics,  the  fine 
arts,  most  of  the  mixed  sciences,  and  bv 
whatever  names  the  investigations  whicn 
relate  to  the  final  constitution  of  mind  or 
matter  are  interlaced  together,  and  nar- 
rowing our  inquiry  to  the  subject  of 
natural  philosophy ;  I  think  that,  even 
thus  limited,  the  field  is  a  wide  one  to 
expatiate  in,  and  one  which,  if  explored, 
would  richly  repav  examination. 

To  satisfy  the  inquiry  as  contained  in 
the  above  question  is  utterly  beyond  the 
powers  of  man.  Embracing  merely  the 
mixed  sciences,  I  fear  that  there  is  but 
one  man  in  Europe  who  could  in  a  life- 
time sketch  the  faintest  outline  of  a 
reply.  If  we  again  exclude  all  branches 
of  study  but  natural  history,  we  shall 
find  that  the  giant  mind  of  Bacon  recoiled 
from  the  task,  and  that,  even  when  these 
words  represent  ed  a  science  comparatively 
meagre  and  undeveloped,  he  strove  in 
vain  to  seise  it  all  in  his  capacious  grasp. 

It  is,  therefore,  no  wonderful  sign  of 
prudence  or  of  modesty,  if  I  shall  still 
further^olate  my  subject,  and  confine 
my  cor(s11Tt'nition  to  the  more  efficient 
app)icfl1;on  of  ibe  Isbour  now  thrown 
away  jrt  hperhmnl  in  natural  philoso- 
phy. Bj  \\m  ii'Ttn  experiment,  insianiia, 
I  would  ieaignii to  not  only  the  researches 
dirccily  carrkd  on  by  manipulation,  but 
in  ajddiuon  to  those  practical  operations 
«f  I  he  laborab^ry,  every  suggestion 
thrown  out  by  one  mind  likely  to  pro- 
mote activity  in  another,  and  that 
whether  hinted  in  private  communica- 
tion, or  widely  published  through  the 
press. 

However  sad  may  be  the  truth,  I 
think  that  few  of  those  interested  in  phi- 
losophy will  deny  that  an  enormous 
amount  of  active  ingenuity,  by  being 
misapplied,  is  wholly  unproductive  to  the 
community. 

In  the  onward  march  of  knowledge, 
we  find  two  descriptions  of  men  utterly 
useless  to  the  "  grand  army.*'  One  set 
have  no  ambition  for  progress — lag  far 
behind  the  age,  or  come  to  a  dead  halt* 
Happily  few  can  retrograde,  for  we  can- 
not 60  easily  unlearn  learning.  But  it 
is  not  to  these  I  wish  to  direct  attention  : 
they  are  simply  an  incumbrance  to  ad-, 
vancement,  and,  if  their  case  be  hopeless, 
I  would  have  them  left  in  the  stationary 
condition  of  idleness  which  they  have 
ehosem 
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The  other  clas)  are  le69  numerous, 
but  more  interestiDg — they  possess  grest 
meotsl  activity  and  seal  in  the  cause ; 
some  bear  the  impress  of  geniu?,  many 
of  tbem  are  *gifted  with  talent,  and 
nearly  all  pursue  some  object  with  un- 
dying ardour  and  with  little  -  success, 
Jliey  push  on  with  energy,  but  it  is 
in  a  wronff  direction.  Their  labour  is 
ceaseless,  but  it  is  misapplied.  While 
others,  less  enthusiastic,  march  forward 
in  a  compact  phalanx  against  ignorance, 
ih^  rush  frantically  in  all  directions  but 
the  right  one  :  heedless  of  sober  counsel, 
each  starts  aside  after  some  retreating 
iascination  of  bis  own,  which  is  never 
destined  to  be  grasped ;  and,  alas !  too 
inany  thus  straggling  from  the  ranks  are 
cut  off  singly  and  at  a  distance,  calling 
too  late  for  the  aid  of  those  they  have 
wilfully  deserted. 

But  the  truths  thus  clothed  in  simile 
lose  no  importance  when  unveiled.  The 
delusions  of  the  alchemists  of  the  olden 
times — the  elixirs  and  nostrums  in  later 
years,  and  the  perpetual  motions,  self- 
moving  engines,  and  countless  chimeras 
of  our  own  days — are  but  the  glaring  and 
manifest  examples  of  the  twlcUectual 
vigour  thus  recklessly  wasted.  -Yet  they 
b^  but  a  small  proportion  1*. number 
to  the  visionary  schemes  dally  fading 
thousands  astray.  Like  wrecks  on  this 
side  and  on  that  of  the  straight  course 
of  knowledge,  warning  the  watchful 
voyager,  they  are  few  when  compared 
with  the  multitude  of  those  who  have 
foundered  in  deeper  water,  or  who,  rashly 
wandering  from  the  true  channel,  have 
never  been  heard  of  more,  and  have 
not  even  had  the  consolation  that  their 
fate  is  a  beacon  to  others. 

Such  hapless  cases  we  find  in  all  the 
departmenu  of  learning :  theology,  law 
and  medicine,  politics  snd  mechanics 
alike.  Wherever  there  exists  **  terra 
ineo^ita,'*  there  you  shall  find  men 
burning  to  explore  it,  but  perversel 
entering  by  the  most  unusual  routes,  and 
quite  unprepared  for  their  journey. 
.  But  we  are  confined,  for  the  present, 
to  the  material  sciences. 

Here  is  a  poor  mechanic —whose  daily 
earnings  scarcely  meet  the  wants  of  those 
dependent  on  him,  yet  the  monotony  of 
his  task  is  enlivened  by  a  bright  idea 
which  has  flashed  acrosshis  mind.  Cer- 
tain at  once  of  his  conclusions,  and  that, 
without  examining  his  premises,  he  seta 


himself  to  work  upon  this  baseless  pro- 
ject. No  failures  weary  him,  no^  diffi- 
culties seem  unsurmoontable — ^his  last 
penny  is  spent  upon  it,  and  perhaps  his 
life,  and  yet  neither  the  man  nor  the 
world  gains  a  single  farthing  1  There, 
again,  is  a  richer  votary  of  some  shadowy 
notion:  his  endeavours  are  expensive 
and  inniunerable — his  exertions  are  not 
wholly  unnoticed  by  others — ^he  may 
possibly  provoke  discussion  of  his  scheme 
m  8ome  journals  of  the  dsy.  ImpsLtient 
of  the  criticUftns  of  others,  and  sosiltng  al 
their  incredulity,  he  also  ends,  and  the 
fruit  again  is — ^nothing  i 

However,  let  these  remarks  snffiee, 
while  asserting  the  wide-spread  exist- 
ence of  this  eviL 

Unlike  the  case  of  many  other  ae^ 
knowledged  abuses  I  copsider  the  hopes 
of  the  successful  application  of  a  remedy 
to  be  far  from  discouraging ;  for  we  may 
not  with  reason  be  faint-Dearted,  while 
contemplating  the  possibility  of  impror^ 
ing  a  sute  of  things,  when,  as  yet, 
no  direct  efforts  have  been  made  lor 
such  amelioration.  But  before  discuss- 
ing those  remedies,  I  shall  have  to 
observe  upon  the  cause  of  the  disesse, 
whether  predisposing  or.  immediate,  and 
although  I  have  not  yet  rarried  my  sab» 
ject  even  so  far  as  to  iustify  tM  title 
prefixed,  I  think  it  will  be  wise  to  post- 
pone to  a  second  opportunity  my  inten- 
tion of  doing  so. — Yours,  &o. 

JoBN  MacGbvoor. 


bush's  patsnt  compass. 

Sir. — It  is  a  favourite  idea  with  pro- 
jectors of  improvements  in  the  ship's 
compsss,  that  it  is  possible,  by  improTe- 
ments  in  the  compass  Itself,  to  obviate 
the  effects  of  the  local  attraction  of  the 
iron  of  a  ship.  A  little  consideration 
will  show  that  this  is  impossible,  mod 
thst  the  attempt  to  do  so  can  only  arke 
from  iffnorance— the  same  kind  of  igno- 
rance that  would  suggest  the  possibility 
of  constructing  a  ewnoass  which  shonld 
everywhere  point  to  tne  true  north,  un- 
affected by  the  variation. 

When  there  is  no  iron  in  the  neigh- 
bourhood of  a  compass,  the  needle  imgki 
to  point  in  the  magnetic  meridian.  If 
it  ao  not,  the  error  must  arise  from  one 
of  two  causes : 

First.  The  axis  of  magnetism  of  the 
needle  may  not  eoincide  with  the  axis  of 
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figure.  If  the  temptm  needle  be  a  ll«l 
mur  placed  on  its  side,  as  is  nsnal  in  the 
mereantile  navy,  the  axIs  of  magnetlitn 
is  liable  to  shift,  and  diis  cause  of  error 
irvery  likely  to  operate. 

Secondly.  The  friction  between  the 
cap  and  the  point  may  prevent  the  needle 
when  disturbed  from  retnmtng  to  its 
proper  place  of  rest  This  eause  of 
error  must  of  course  exist  to  a  greater  or 
less  degree  in  every  oomfMss ;  its  effi« 
cieney  will  be  proportional  to  the  weight 
of  the  card,  and  tne  weakness  of  the  di- 
reetive  force  of  the  needle. 

Independently  of  these  two  sonroes  of 
error,  every  compass  plaeed  in  the  same 
spot  will  point  In  the  same  direction. 
That  direction  will  be  the  direction  which 
a  email  maenetieed  needle  sospended  by 
a  fine  silk  fibre  would  assume.    (It  will 


be  observed,  that  I  leave  out  of  aooount 
the  defects  in  compasses  arising  from 
imperfect  graduation,  centering,  ftc. 
These  defecu  do  not  prevent  the  needle 
from  pointing  fn  the  proper  direcHon, 
although  they  give  erroneous  bearings 
of  objects  observed.) 

If,  now,  we  suppose  iron,  whether  soft 
or  hard,  brought  so  near  as  to  aiFect  the 
small  suspended  needle,  that  needle  will 
amume  a  new  position.  The  line  of 
nsagnetie  action  has  changed  its  direction. 
That  the  needle  points  in  a  new  direction 
is  no  defect  in  the  needle :  it  is  a  con^ 
fusion  of  ideas  and  a  perversion  of  Ian* 
cnage  to  eall  it  so.  The  needle  would  be 
faulty  }f  it  did  not  obey  tbe  new  impulse. 
Svery  needle,  whatever  its  con»truction, 
whatever  its  magnetic  power,  will,  in  the 
same  position,  have  its  original  direotion 
altered  by  exactly  the  same  amount  as 
the  small  needle  I  have  supposed,  except 
so  fkr  as  friction  may  prevent  any  needle 
from  takinff  up  iu  proper  position.  I 
ought  to  observe,  that  I  suppose  tbe 
distauoe  of  the  disturbing  iron  from  the 
needle  to  be  considerable,  eoapaied  with 
the  length  of  the  needle.  This  is,  or 
ooffht  to  be,  the  case  on  board  ship;  and 
naless  this  limitation  is  introduced  into 
the  investigation,  it  is  impossible  to  com- 
pare  the  emNst  produced  on  one  eompass 
with  that  prodooed  on  another. 

From  these  considerations  it  must  be 
obvious,  that  to'  construct  a  eompass 
wMeh  would  not  be  affected  by  the  ap- 
proach of  iron,  would  be  imposrible  if 
It  were  attempted,  and  foolish  if  it  were 
pomible.    8ueh  insensibility  oould  only 


arise  from  the  instrument  having  too 
much  friction  in  proportion  to  itsmrect- 
ive  power.    The  small  needle  suspended 
by  a  silk  fibre,  which  is  really  the  most 
perfect  compass,  will  be  most  disturbed 
hj  the  approaoh  of  iron,  beeause  its  mo* 
tioQ  is  least  impeded  by  friction.    Of 
ccumon  compasses,  that  which  is  most 
delicately  suspended  and  has  the  greatest 
directive  power    in    proportion    to    its 
weight,  will  be  most  disturbed,  because 
friction  will  least  interfere  with  its  as« 
enming  its  proper  direction. 
-  Theie  remarks.  Sir,  have  been  sug- 
gested by  an  account  given  in  jjrour  last 
Number  of  a  patent  (n  compass  invented 
by  Mr.  Bush.    This  compass  seems  to 
be  constructed  with  some  idea  of  avoid- 
ing the  disturbhip^  effect  of  the  iron  of  a 
ship.    The  idea  is  not  apparent  from  the 
flgnrCf  and  you.  Sir,  remark,  I  have  no 
doubt    with   great  justice,  that  "  the 
theory  is  not  very  well  made  out  in  the 
specitication.*'     Some    of  the    defects 
which  the  compass,  must  have  are,  how- 
ever, very  obvious.    Its  weight  must  be 
very  great  eempared    to   its  dhreotive 
power.    It.  must,  therefore,  be  very  de*- 
fleient  in  asiisibilitjr.    We  have  what  ap* 
pears  a  proof  of  this  given  us  in  the  arti- 
cle referred  to;  for  when  steel  bars  were 
placed  io  ajposition  which  caused  a  devi- 
ation of  9!dr  in  an  Admiralty  eompassy 
they  cauMKla  deviation  of  only  60  in  Mr* 
Bush's.     Ualew  this  difference  aroae 
from  the  steel  bars  being  so  near  the 
compass  that  no  conclusion  at  all  could 
be  drawn,  it  must  have  arisen  from  some 
defect  in  the  conitrnetion  of  the  com- 
pass which  was  least  affected.    Friction 
will  prevent  a  needle  from  being  so  much 
disturbed  as  it  ought  to  be  by  the  ap- 
proach of  iron,  but  no  conceivable  cause 
can  make  a  needle  to  be  more  disturbed 
by  the  approach  of  iron  than  it  ought  to 
be.  •  • 

LIneolnVInn,  April  21, 1846. 


Note  ^f  the  Sdiior. 
.  The  fact  of  Mr.  Boeb's  eonpasi  beiag 
the  sabjeot  of  a  patsat  seems  to  be  doubted 
by  oar  oorrespoodeat ;  we  btve  both  the 
patent  and  speclftoation  of  it  nosr  before  us. 
As  iotimited  hi  oar  notied  of  the  iareation, 
we  do  not  tbink"  the  theory''  oa  whichtt  le 
hsaad  hi  the  taventer's  mbid  is  "  very  well 
made  out,"  and  it  Is  no  basinsss  of  oars  te 
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make  out  a  good  theory  for  him.  Be  il 
right  or  wrong,  however,  it  is  doe  to  Mr. 
Biuh  that  it  should  not  he  mtsrepreiented. 
His  idea  is  not  tiiat  of  '*  cvoidmp  the  die- 
astrous  effect  of  the  iron  of  a  ahip,"  as 
41 «  « »t  represents ;  he  sees  ss  clearly,  as  our 
correspondent  does,  the  imposslhility  of  that. 
But  a  thing  which  may  not  be  avoided  may 
MTcrtheless  be  neutralised,  in  the  same  wmy 
ss  in  the  compensating  peadulam  a  Ugh  de* 
gree  of  expansion  in  one  metid  is  oomoted 
by  a  lesser  degree  in  anotiier.  And  some- 
thing of  this  sort  it  is,  which  Mr.  Bash  pro- 
fesses  to  haye  accomplished.  He  seems  to 
imsglne  that,  by  surrounding  the  msgnetie 
needle  with  magnetic  bars  ia  the  wmy  repre- 
sented in  his  figures,  a  resolntion  of  forces 
takes  plsee  in  the  direction  of  the  ssagiietio 
meridian.  His  own  words  sn, — **  Ac* 
cording  to  my  iuTentioo,  the  local  attraction 
is  caused  to  be  eeniralised  in  or  near  the 
asEis  of  the  motion  of  the  needle,  wliersby  the 
needle  of  a  compass  is  less  prejndieislly  in- 
fluenced, and  will  consequently  aot  witli 
more  correctness,  and,  in  fact,  wiSxlie  more 
umilar  in  its  performance  and  pointing,  to 
what  would  be  the  case  were  there  no  iron 
or  other  causes  of  attraction  in  the  locality 
in  which  a  compass  may  be  placed.".  Nowt 
certainly,  the  pouiHUif  of  this  is  not  at 
all  affected  by  anything  stated  by  our  cor- 
respondent ;  it  may,  or  may  not  be  true, 
for  anything  he  adTances  to  the  contrary. 
Neither  can  it  be  truly  said  of  Mr.  Bush's 
compass— be  the  cause  of  its  smaller  rate  of 
deriation  what  it  may  (on  which  point  we 
admit  the  desirableness  of  further  informa- 
tion)—that  it  is  a  «  defect "  in  the  instru- 
aaent.  The  best  of  two  instruments  must 
jurely  be  that  which,  under  the  like  dreum- 
stanoes,  points  nearest  to  the  meridian. 


SCRAP ATB's  universal  COAL* GAS  BLOW- 
PIPE. 

[Registered  under  the  Act  fat  the  ProteeUon  of 
Articles  or  Utility.  Mr.  Wm.  Herapath,  of  Bris- 
tol, inventor  and  proprietor.] 

A  is  an  elastic  tube  for  the  stretm  of 
air  to  the  blow-pipe,  B.  When  used  with 
the  mottth  it  has  an  i? cry  mootfa-pieoe, 
but  with  the  largest  sppantos  it  is  eon- 


nected  with  a  doable  bellows  woiied 
with  a  treadle. 

B  b  the  blow-pipe  jet;  it  can  be  made 
remoTeable  to  very  the  diameter  of  tlie 
jet;  this  is  inserted  into  C,  and,  toge- 
ther, they  form  the  gas  blow*  pipe  in  its 
simplest  state,  when  by  its  wood-screw. 
B>»  it  csn  either  be  fastened  to  a  woik- 
beneh,  to  make  a  fixed  vertical  blow* 
pipe,  or  by  its  screw,  C,  can  be  fastened 
on  an  nprigfat  servioe-pipe,  when  it  be- 
comes a  horhumtsl  one  with  a  eirenkr 
motion*  With  the  elbow-joint,  D,  and 
plaoed  on  a  Tertieal  senrioe-pipe,  it  hie 
both  the  ▼ertieal  and  the«honsoBtal  mo- 
tion— everything  which  can  be  rcqnifcil 
from  an  instrument  confined  to  one  spot 
In  order  to  make  the  blow-pipe  oniver- 
aal,  it  is  only  necessary  to  place  it  on  the 
candlestick-foot,  and  by  a  ▼uleanised 
India-rubber  tube  join  it  to  the  serriee- 
pipe,  when  it  is  portable  from  one  pvt 
of  the  workbench  to  any  other. 

This  histmment  seems  likely  to  eflkt 
a  complete  revolution  in  such  workshops 
as  require  heat  to  be  applied  over  a  space 
of  a  few  inches  by  each  operative ;  it  can 
be  used  wherever  coal  gas  is  available, 
and  its  economy  must  be  evident,  as  the 
stopcock  will  shut  off  nesrly  all  the  gas 
as  soon  as  heat  is  not  required,  while  it 
is  always  ready  for  recommencement; 
and,  wlien  in  action,  every  modificatioa 
of  flamu  from  the  cone  to  a  brushy  one 
of  8  inches  in  diameter  and  14  inches  in 
length  may  be  obtained.  From  this  va- 
riety of  power  there  are  but  few  opera- 
tions that  the  instrument  is  unequal  to;  the 
chemist,  the  silversmith,  theglassworkert 
the  brssier,  the  gasfitter,  the  tinman, 
and  even  the  cook,  can  take  advantage 
of  it,  and  in  a  larger  state,  with  a  bellowa 
worked  by  hands  or  feet,  the  blacksmith 
might  resort  to  it.  The  inventor,  Mr. 
Herapath,  the  eminent  chemist,  gives 
as  familiar  tests  of  its  powers  when  mged 
by  the  mouth  through  a  gas  stream  £rom 
a  i  inch  gas  service-pipe,  that  he  eaa 
blow  a  flint  glass  bulo  of  4  inches  dia* 
meter  and  a  moderate  thickness;  or 
hard-solder  a  brass  tube  2  inches  dia« 
meter  and  6  inches  long ;  or  melt  six 
ounces  of  fine  silver  in  a  minute  and 
a  half.  He  raised  an  imperial  pint  of 
water  from  50''  Fahr.  to*  212°  in  an  ordi- 
nary tin  saucepan  in  two  minutes,  snd  a 
heavy  m^per  soldering  iron  to  the  pro- 
per heat  in  one  minute.  It  must  not  be 
overlooked,  that  this  blow  pipe  ] 
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an  adfanUge  over  ererj  other  instni* 
ment  of  the  kind,  in  admitting  the  use 
of  boih  hands  hj  the  operator ;  as  both 
the  gas  and  the  jet  haying  fixed  relations 
to  each  other,  no  hand  is  wanted  for  any 


odier  purpose  than  regulating  the  gas- 
cock  when  a  variation  of  heat  is  wan  ted , 
and  even  that  might  be  superseded  by  a 
crank  on  the  cock,  to  be  turned  by  the 
foot. 
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APPBXfDIX  TO   FIBST  KSPOBT    OK    TBI  COALS   BUITBD  TO  THE  STBAM  KAVY,       BY  SIB 
HBNBT    1>B    LA    BBCHB    AND    DR.  LTOM   PLATFAIB. (COMCLUDBD   FROM  P.  405.) 

Oompariton  between  ike  ComiMh  BoUer  imd  ike  Boiler  u$ed  M  the  Bxperimentt 
qfthe  Gommifttonerff— (Om/mtfAf.) 

If  we  compare  the  following  analytef ,  it  Newydd  coal  in  the  experimental  boiler, 

will  be  foond  that  the  Mynydd  Newydd  gave  »-52  ai  iU  CYaporative  value ;  if-then, 

coals  are  to  similar  in  their  composition  to  we  assume  that  the  two  coals  possets  equal 

those  used  in  the  Cornish  experimenti  as  to  oalorifie  powers,  the  eraporative  values  of 

be  considered  practically  identical :  the  two  boilers  will  endently  be  as  9'52 

is  to  11*42 ;  or,  in  other  words,  the  Cornish 

Js^aljftee,  boilers  will  be  found  to  possess  a  superiority 

,,      3.  «r      ^^         ^     .  w  of  nearly  20  per  cent,  over  that  used  for  the 

Mynydd  Newydd.        ConUih,  pn^po^i  of  Se  investigation. 

Cvhon 84*26                84*19  Assuming,  then,  the  economic  equaUty  of 

Hydrogen 6*61                  4*19  these  two  coals,  we  have  only  to  multiply 

^\ 3*26                  8*06  xh»  resulU  obtained  by  the  various  coals 

^^^r 1-21                  1-90  auring  our  own  experiments  by  1-1995,  in 

Nitrogen 1-56                  0*80  ^rder  to  ascertain  their  several  evaporative 

0^8;««* 3*52                  0*86  values  if  consumed  under  the  Cornish  boilen. 

-     ,           Tim             Trm  The  foUowlng  Table  has  been  calculated 

Total 100-00             100-00  ^^^  thU  assumption,*  and  should  there- 

The  practical  trial  made  on  the  Mynydd  fore  be  considered  only  as  an  approximation  *. 
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Power, 
Commia- 

Power, 
Cornish 

sionore' 

boUer.  1 

•ionera' 

boQer. 

boUer. 

Theon- 

boUer. 

Theore- 

Aetual. 

tieal. 

Actual. 

tieaL 

Mynydd  Newydd 

9-5J 

11 '41 

Bedwae... 

9-79 

11-74 

Onigola .t 

9'U 

11-21 

Bbbw  Vale ., 

10-21 

12-24 

Aothracfte  (Jones  and  AubTey)^.... 

946 

11-84 

Portbmawr. 

7-53 

9  03 

OldCaetle  Fiery  Vein ^ 

Waid'e  Fiery  Vein... ., . 

«*•« 

lO^S 

Dalkeith  Jewel  Beam..... 

703 

8*49 

i:a 

11-27 

,,       Coronation  Seam  ...... 

Walisend  Elgin 

7-71 

0-H 

Binea..... „ 

11-91 

8-46 

1014 

LUngennech ».......•. 

866 

10*62 

Fordel  Splint 

7-56 

906 

Pentripoth ^^, ... 

PentrifeUin ^ ..... 

8-7J 

io-4e  ; 

Qransemoath ...«' 

7-40 

8*87 

6-36 

7-62 

ColMhill  .*.«. 

8-0O 

9*59 

Powell's  Dufflryn ». 

101i» 

1217 

BroomhUl 

7-80 

8-75 

Three-quarter  Rock  Vein  ....« 

6M 

19*60 

(^ydll0y ... ,..  ,„  „ „  „,  ,.,..„,,„.. 

8*52 

10*23 

S-70 

10-43 

Slierardagh  (Iriah).....^ — 

Wylam'tPatent  Fuel ,.... 

9*85 

11*81 

Cwm  Nanty-gros .^.m.......... 

8-4S 

'    10-10 

8-92 

ll-7t 

Rwolven ......Z-... 

9*53 

1    11*43 

WarUch'i         , 

10-86 

12*42  . 

Pontypool 

7-47 

8-96 

Beira 

8-53 

10-23 

Another  Report  on  the  evaporatiTe  power 
of  different  torts  of  coal  (chiefly  Welsh)  is 
fiTcn  by  Professor  Wilton  and  Mr.  W.  J. 
Kingsbury.  Mr.  Wilson  Tisited  aU  the  ship, 
ping  ports  of  South  Wales  for  the  purpose 
of  making  himself  acquainted  with  and  ob- 
taining samples  of  those  coals  most  approved 
of  and  best  adapted  for  steam  purposes.  The 
Table  on  the  opposite  page  gifes  the  ge- 
peral  results. 

Section  III.— Formule  for  estimating 
.  the  evaporative  value  of  fuel .  By  Messrs. 
Wilioo  and  Kingsbury. 

Section  I V.— Chemical    analyses  of 
isoate.    By  Mr.  F.  C.  Wrightson. 
Ditto,  by  Mr.  H,  How. 
Calorific  values  of  coals.    By  Mr. 
J.  A.  Phillips. 
The  method  adopted  by  Mr.  Pbilltps  was 
to  ascertain  the  quantity  of  litharge  reduced 


by  a  given  weight  of  each  sort  of  coal.  The 
eoal  was  first  reduced  to  a  fine  powder  and 
mixed  with  the  litharge ;  the  mixture  was 
then  ignited ;  and  the  button  of  lead  re- 
sulting from  the  fusion  weighed.  The 
value  of  a  combustible,  being  in  a  direct 
ratio  with  the  quantity  of  oxygen  neceisary 
to  consume  it,  and  the  weight  of  the  button 
being  also  in  proportion  to  the  amoant  of 
oxygen  abstracted  from  the  oxide,  it  followi 
that  the  latter  must  be  an  exact  measure 
of  the  former.  The  coal  which  gave  the 
heaviest  button  was  James  and  Aubrey's 
anthracite  (167*4)  ;  the  least,  the  Dalkeith 
Coronation  Seam  (122-8). 

*  The  Mvaydd  Newydd  coal,  aapposing  thertwat 
no  lost  of  heat,  it  capable  of  evaporating  14*90  Ibi. 
of  water,  and  the  Welth  coal  (used  In  Cornwall) 
14-2Slbe.;  but  considering  that  thia  beat  cannot  al| 
be  obtained  in  practice,  these  economic  values  for 
calculation  mlj(ht  be  taken  a«  equal  without  intro- 
ducing any  serious  error. 
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'  Tdbk  of  the  Rentlti  qf  Bxperimenti  made  hy  Prqfenor  Wikon  and 
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A   RELIC   01   TUBAL  CAIK  ! 


BXPANDIKG   ROSB-BIT,   INVENTBO   BY 
JOHN  BXPPE8LBT,  ESQ,, 

The  rose-bit  is  a  tool 
much  used  for  light 
finishing  cuts,  in  brass, 
iron,  and  steel.  The  ex- 
tremity is  commonlj  cy- 
lindrical, and  the  end 
is  cut  into  teeth  like  a 
countersink.  When  it 
is  supplied  with  plenty 
of  oil,  and  there  is  but 
httle  stuff  to  remove,  it 
acts  ?ery  beautifully. 

A  valuable  improve* 
ment  in  this  instrument 
has  lately  been  made  by 
Mr.  Hippesley,  an  ama« 
teur  mechanic  ofStoneas. 
on,  and  is  represented 
in  the  annexed  cut.  It 
consists  in  making  it 
expandible  atfrttesure 
whereby  ont;tebl  may 
serve  to  produoi^iiiolea 
of  various  8)fe^.i^.^'>  The 
body  is  made  ^*^|^t>u]ar, 
with  three  slits  tin  if, 
reaching  from^  the  (op 
nearly  half-way  down ; 
and  it  is  expanded  hy 
means  of  an  internal 
stem,  which  is  screwed 
into  the  lower  end  of  the 
tube,  and  is  of  an  enlarg- 
ed size  and  conical  form 
at  the  upper  end  (that 
next  the  teeth) ;  so  that 
as  the  stem  is  screwed 
forward  the  bit  is  ex- 
panded. 

The  rose-bir,  both  in 
its  original  and  this  its 
improved  form,  may  be 
H|  used  without  oil  for 
gt  ivory  and  hard  woods, 
in  which  it  makes  a  very 
c!ean  hole. 


II,; 
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A  SIMPLS  COlC  FSNBATION  PXNDOLUX. 

Sir, — I  beg  to  introduce  to  your  noticfr 
a  pendulum  which,  in 
my  humble  judgmenty. 
would  keep  correct 
time.  The  shaft.  A,, 
is  provided  with  tw» 
bobs,  the  bob  D,  fixed, 
and  Uie  bob,  B,  move- 
able up  and  down  the 
shaft.  From  J)  axe 
projected  tmo  arms, 
to  the  ends  of  which 
are  fastened  silken 
cords,  C,  which  pasa 
up  the  shaft  and  over 
the  pulleys,  £,  then 
descend  and  are  fas- 
tened to  the  bob,  Bf 
BO  that  when  the  Aah 
lengthens  or  shortens^ 
the  bob,  B,  rises  and 
falls  by  means  of  the 
ropes,  C.  The  rea- 
son of  B  being  larger 
than  D  is  to  compen- 
sate the  lengthening 
or  hortening  of  the 
ropes ;  but  this  is  so 
trifling  as  hardly  to  be 
deserving  of  notice. 
The  relative  weight 
of  the  bobs  might  b^ 
so  adjusted  that  a 
perfect  bompensatioik 
might  be  obtained. 
I  am,  Sir,  yoiun^ 
&c., 
C.  Bektlbt. 

IH.Slotne-ttreet,. 
Chelsea. 


-0^ 


A  RBLIO  or  TUBAL  CAIN  1  • 

Gilroy,  in  his  **  Art  of  Weaving,"  (1845,) 
quotes  gravely  a  letter  which  he  had  received 
from  one  Alexis  Kersivenas,  dated  Thebes, 
October  17,  1843,  in  which  there  is  the 
following  paragraph : — '*  No  farther  bade 
than  yesterday,  aboat  5i  o'clock,  p.m.,  soma' 
of  Dr.  Lipsios's  workmen  dog  up  an  electri- 
cal machine  bearing  the  name  of  that  ingeni* 
oos  bat  ancient  individtial,  Tubal  Cain  ;  and 
this  instmment,  according  to  the  wri(er*astate. 
ment,  is  the  on/jr  thin^  of  the  kind  pnnrvid 
from  the  wreck  of  the  antedituvian  tporld — 
Shem  (the  fint  ion  t^  Noah)  having  takea^ 
it  with  him  into  the  arkr 
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The  Plymouth  Breakwater  is  at  once  the 
most  magnificent  and  the  most  snecessfnl 
public  work  which  has  been  executed  in 
Great  Britain  during  the  present  century. 
(We  say  nothing  of  those  still  in  progress — 
such  as  the  New  Palace  at  Westminster  ;  we 
exclude  also  the  Railways,  which  are  not 
public  works  in  the  sense  in  which  we  here 
employ  the  term.)  It  has^ost  more  than 
any  other,  and  has  also,  we  are  glad  to  say, 
been  productive  of  more  unquestionable 
benefit.  The  total  quantity  of  rubble  de- 
posited to  form  the  Breakwater  has  been 
3,620,444  tons ;  the  quantity  of  masonry, 
2,512,696  cubic  feet;  and  the  entire  ex- 
penditure  to  this  date,  1,446,963/.  From 
nearly  time  immemorial,  Plymouth  Sound 
had  been  unirersaUy  recognised  as  being, 
from  geographical  position,  one  of  the  most 
important  naval  stations  in  England ;  yet, 
naturally,  it  was  of  no  use  as  a  roadstead 
except  in  fine  weather,  and  it  had  been  the 
scene  of  frequent  and  disastrous  shipwrecks  | 
but  by  the  erection  of  the  Breakwater,  It 
has  been  conrerted  into  a  most  safe  and 
capadoQs  harbour  at  all  times  and  in  all 
weathers,  and  has  already  been  the  means 
of  saving  many  hundred  vessels,  of  the 
Royal  Navy  and  commercial  marine,  which 
would  have  been  otherwise  too  surely  added 
'to  the  long  roll  of  losses,  caused  by  its  ori- 
g;inally  unsheltered  position. 

The  project  of  this  Breakwater  is  sup- 
posed to  have  originated  with  Earl  St. 
Vincent ;  but  it  was  not  till  1806,  when  the 
late  Earl  Grey  occupied  the  post  of  First 
Lord  of  the  Admiralty,  that  it  was  taken 
into  serious  consideration.  Instmotions 
were  then  given  to  the  late  Mr.  John  Rennie, 
Mr.  Whidbey,  master- attendant  of  \^ol- 
vrich  Dockyard,  and  Mr.  Hemans,  master- 
attendant  of  the  Plymouth  Yard,  to  make  a 
survey  of  the  Sound,  and  report  on  the 
feasibility  of  this  mode  of  protectbg  it. 


*  An  Historical,  Practical,  and  Theorptical  Ac- 
oount  of  the  Breakwater  in  Plymo'ith  Sound.  By 
Sir  John  Rennie,  F.R.S.,F.A.S.,  F.G.S.,  President 
of  the  Institution  of  Civil  Engineers.  Elephant 
folio,  pp.115.  With  26  Plates.  Bohu  and  Weale. 
1848. 


.These  gentlemen,  after  a  great  deal  of 
inquiry  and  consideration,  finally  recom* 
mended  that — 

"A  detached  or  isolated  solid  mole  or 
breakwater  should  be  constructed  of  stone,, 
near  the  centre  of  the  Sound,  upon  the  line 
of  the  Panther,  Shovel,  and  St.  Carlos  rocks, 
850,  fathoms  long,  having  the  east  end  60 
fathoms  west  of  the  Shovel ;  the  middle  part 
to  be  500  fathoms  long  in  a  straight  line, 
and  each  arm  to  be  1 75  fathoms  long,  in- 
clining 120o  to  the  main  arm.  They  pro- 
posed that  this  work  should  be  raised  at  first 
only  10  feet  above  low  water  of  spring  tides, 
to  be  10  yards  wide  at  that  level,  and  70 
yards  wide  at  the  base,  in  a  depth  of  5 
ftithoms ;  and  tikat  it  should  be  formed  by 
throwing  down  blocks  of  rough,  unsquared 
stone  or  rubble,  from  1|  to  2  tons  weight 
and  upwards  in  each  block,  T^hich,  they  caU 
culated,  would  form  slopes  of  about  3  feet 
horizontal  to  1  foot  perpendicular,  with  a 
certain  quantity  of  masonry  above.  They 
also  proposed  that  another  breakwater,  con* 
sisting  of  two  arms  or  kants,  together  400 
fathoms,  or  400  yards  long  each,  makiiig  an 
angle  of/iA«at'40*' with  each  other,  and  120"^ 
with  thcieaslern  arm  of  the  main  break  waterf 
should'  he  earned  out  from  Staddon  or  An« 
dum  PMil>F^^^W  end  next  to  the  shore  not 
to  be  joine.45|i^  it  unless  necessary,  but  to  be 
left  opeif  to  admit  of  a  free  circulation  of 
tide  thrdtt^b'Bovisand  Bay.  By  these  two 
great  wMrks'fhey  expected  that  the  Sound 
would  be  so  well  dieltered,  that  the  whole 
space  under  the  two  breakwaters,  amounting 
to  about  2,000  acres,  would  be  converted  into 
a  safe  roMstead,  capable  of  accommodating 
in  perfect  security,  at  all  times,  forty  or  fifty 
sail  of  the  line  of  the  largest  class,  besides  a 
sufficient  number  of  smsller  ships  of  war  and 
merchant  vessels." 

Five  years  dapted— during  which  this 
Report  was  the  object  of  a  great  deal  of 
criticism,  and  other  plans  not  a  few  were 
proposed — ^before  any  decision  was  come 
to  by  the  Admiralty  on  the  subject.  It 
was  then  (1810)  finally  determined  to  adopt 
so  much  of  the  plan  of  Messrs.  Rennie, 
Whidbey,  and  Hemans  as  embraced  the 
formation  of  a  breakwater  near  the  centre 
of  the  Sound,  and  to  leave  the  auxiliary  pier 
from  Andum  or  Staddon  Point  for  future 
consideration. 

Mr.  Rennie  was  appointed  engineer-in* 
chief,  and  continued  so  till  faii  death,  Oct* 
4th,  1821,  when  he  was  succeeded  in  tha^ 
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office  hj  hf«  Mn,  81r  John  RmRie.  4Mr. 
Whidbey  was  the  first  acting  reiident  rapor- 
intsadent,  and  wia  Micceeded  by  Mr.  W. 
Staart. 

The  fint  atone  was  deposited  Avgast  12th, 
1812,  and  the  bulk  of  the  work  coanpleted 
ia  1834 ;  nothing  more  then  remaining  to  be 
done,  excepting  "  to  supply  or  feed  the  maw 
with  fresh  rabble  in  proportion  as  it  beoam« 
consolidated  by  the  sea,  and  drawn  down  to 
its  permanent  or  nltimate  secUon*'' 

An  anthentic  history  of  this  great  worlc, 
was  as  necessary  to  the  honour  of  the  coun- 
try as  the  work  itself  was  to  its  welfture ;  and 
by  no  one  conld  the  task  of  writing  it  havo 
been  more  properly  nndertakent  than  by  the 
son  of  the  eminent  engineer,  by  whom  chiefly 
it  was  planned  (for  hydrograpUlc  aid  was  aU 
that  his  two  colleagues,  Messrs.  Whidbey 
and  Hemans,  conld  pretend  to  snpply),  and 
who  had  himself  so  large  a  part  in  Its  execn* 
tion.  To  this  task  Sir  John  Rennie  brings, 
a  perfect,  and,  in  some  respccte,  ezdnsiTC 
knowledge  of  the  whole  of  the  details  of  the 
undertaking,  from  first  to  lastrnf  thorough 
intimacy  with  his  father's  views  lof  ^e  pro- 
fessional principles  invoWed  in  it,  %nd  much 
anxiety  to  do  adequate  justice,  to  the  high 
sagacity  and  great  practical  skill  obserr- 
able  in  this,  as  in  all  his  works*~a  laud, 
able  ambition  to  sustain,  in  his  own  per- 
son, the  lustre  of  the  distinguished  name 
which  he  Inherits '- an  earnest  desire  to 
benefit  and  elemte  the  profession  to  the  top  of 
which  he  had  the  honour  to  be  raised,  while 
composing  the  work  —and,  added  to  all  these 
exoellsnt  qualifications,  a  spirit  of  liberality 
which  has  induced  him  to  be  wholly  ngard* 
less  of  expense  in  his  endeavour  to  execute 
worthily  the  high  task  he  has  underUken. 
And  most  worthily,  in  truth,  has  it  been 
executed.  For  general  splendour  in  the 
style  of  getting  up— for  profuseness  of  costly 
illustration — for  fulness  and  minuteness  of 
detail— for  completeness  of  docamentary 
verification — it  eclipses  everything  which  has 
appeared  in  our  times  in  engineering  litera- 
ture. Worthy  it  is  of  our  noble  Breakwater 
— ^worthy  of  the  country— worthy  of  the 
name  of  Rennie  1 


The  aslher  ghes,  by  W17  d  introduction, 
historical  notices  of  the  district  betwean  the 
Tamar  and  Exe — of  Plymouth,  Devonporl, 
and  Stonehouse— which  are  followed  by  a 
description  of  Plymouth  Sound,  and  tte 
Admiralty  directions  for  its  navigation.  We 
are  then  introduoad  to  the  drcnmataneas 
attendfaig  the  origin  of  the  Breakwater,  and 
the  various  plans  proposed  for  the  purpose. 
Next  come  the  details  of  the  various  stepe 
taken  to  carry  out  the  proposed  plan  of 
Messrs.  Bennie,  Whidbey,  aul  Hemans, 
including  descriptions  of  the  macUnsry, 
vessels,  and  implements  employed — the 
prices  at  which  the  diforent  parts  of  the 
work  were  oontiacted  for— the  quantities  ef 
work  done  from  time  to  time,  &c  These 
details  are  succeeded  by  (what  would  have 
better  preceded  them,)  a  "Narrative  of 
the  Progress  of  the  Brsakwater,  the 
Effects  of  Storms  upon  it,  and  the  verions 
Altermtions  which  have  been  made  In  it.'* 
The  whole  of  this  narrative  is  so  interestiog 
and  instructire,  that  we  have  no  fear  of 
wearying  our  readers  by  transferring  it  entirs 
to  our  psges : 

"  On  the  1st  day  of  Aprfl,  |812,  HwworiB 
commenced  at  Oreston,  by  building  whaif 
and  quay  walls,  opening  the  quarries,  erect- 
ing cranes,  &c. ;  operations  were  commenced 
about  the  same  time  in  the  Sound  for  laying 
down  moorings  to  determine  the  esaet  line 
and  position  of  the  Breakwater ;  and  on  thr 
1 2th  of  August  following,  the  birthday  of 
His  Royal  Highness  the  Prince  Re|^t| 
afterwards  Oem^  IV.,  the  whole  of  the 
preparationa  above  described  having  been 
made,  the  first  stone  was  deposited  on  the 
Shovel  rock,  nearly  in  the  centre  of  the  in- 
tended Breakwater,  with  considerable  cere- 
mony, in  the  presence  of  Lord  Keith,  the 
commander  of  the  Chennel  fleet,  eoooai- 
panied  by  a  large  body  of  naval,  military, 
and  civil  authorities,  together  with  the 
officers  belonging  to  the  Breakwater  eatab- 
Uiiiment.  It  was  considered  adrisable  to 
commence  at  the  centre,  and  carry  on  tiw 
operations  from  the  centre  towards  each  ex- 
tremity, in  preference  to  beginning  at  either 
end  ;  becaase  by  this  means  the  exact  length 
could  be  regulated  according  to  circum- 
atancea^  and  all  ii^rference  with  the  cur- 
rents of  flood  and  ebb,  or  with  the  entrunce 
and  departure  of  vetseli  into  or  oat  of  the 
Sound,  would  be  avoided,  and  in  order  that 
the  effect  of  the  work  might  be  determined. 
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tR  Hub  manner  thA  work  was  carried  on 
until  the  19th  of  March,  1813,  when  the 
mbhle  in  places  bad  been  brought  to  within 
5  feet  of  low  water  of  ipring  tidea ;  and  on 
tiie  30th  of  the  lame  month  it  made  its  ap- 
peannoe  abore  low  water  of  spring  tides, 
by  which  time  43,788  tons  had  been  de- 
posited; and  on  the  30th  of  July  foUowiog 
a  length  of  about  720  yards  had  been  raised 
up  to  the  le?el  of  low  water ;  and  by  the 
2&th  of  August  following  it  had  adraneed 
so  &r  that  labourers  could  be  employed  upon 
it ;  and  by  the  month  of  March,  1814,  the 
woric  had  made  such  progress  that  effectual 
protection  could  be  derived  from  lt»  and 
TCSseU  could  ride  at  anchor  with  safety 
during  gales  where  formerly  it  was  danger- 
mis  to  remain,  and  the  Tcssds  of  war  whidi 
preriously  used  to  anchor  in  Cawsand  Bay, 
amongst,  others,  the  commander-in-chiefs 
flag  ship,  the  Qm§en  CkarloU§t  120  guns, 
anchored  in  the  Sound  under  the  Break- 
water; a  laige  French  three-decker  also 
ran  in  and  casae  to  anchor  under  the  portion 
id  the  Breakwater  above  mentioned,  with 
eonfidence,  and  rode  out  a  tc4erably  severe 
gale  without  the  smallest  damage  y  thus, 
witlutt  tlM  short  space  of  eighteen  months 
from  the  commencement  of  the  work,  tin 
beneficial  effects  were  apparent.  The  oper'. 
atiotts  proceeded  in  this  manner  with  con- 
alderabie  vigour  until  the  11th  of  August, 
1815,  when  1,100  yards  in  length  of  it  were 
xalsed  above  low  water  of  spring  tides,  and 
615,057  tons  had  been  deposited.  On  the 
19th  of  November,  1814,  it  was  decided  to 
raise  the  whole  work  20  feet  above  low 
water  off  spring  tides,  or  2  feet  above  high 
ftaler  of  spring  tidca.  This  departure  from 
Iha  original  intention  (whidi  was  to  raise 
k  only  to  the  level  of  10  feet  above  low 
water  of  spring  tides)  was  calculated  to  give 
great  additional  protection  to  the  Sound, 
asd  render  the  anchoragamuch  mora  secure^ 
particularly  for  the  smaller  class  of  vessels, 
but  for  the  large  vessels  the  first  idea  was 
aufficient.  It  should  be  observed  also,  that 
although  both  Mr.  Rennie  and  Mr.  Whid- 
bey  mentioned  10  feet  above  low  water,  in 
the  first  instance,  as  the  probable  height  to 
which  it  ought  to  be  carried,  nevertheless, 
they  did  not  pledge  themselves  that  thia  was 
to  be  the  exact  or  final  height,  but  raserved 
ta  themielTea  the  power  of  being  gui^tod  by 
ciroumstanees  as  the  work  proceeded,  the 
object  at  first  being  to  give  no  more  protec- 
tion than  was  absolutely  required  for  large 
vesaels,  and  to  obtain  this  object  at  as  mode- 
rate a  cost  as  possible ;  at  the  same  time,  it 
was  also  most  important  not  to  interfere 
with  the  currents  of  the  flood  and  ebb,  or 
to  increase  the  tendency  to  deposit ;  bat  in 
proportion  as  the  work  proceeded  they  found 


that  their  calculations  had  been  so  well 
founded  in  every  respect,  that  there  was  no 
increase  in  the  tendency  to  deposit,  or  any ' 
aensible  derangement  of  the  tidal  or  fresh- 
water currents,  and  that  the  original  eslt- 
mate  was  so  ample  that  they  recommended 
that  the  whole  length  of  the  Breakwater 
ahould  be  raised  2  feet  above  high  water  of 
spring  tides.  Accordingly,  the  work  pro- 
ceeded above  half  tide  without  any  material 
occurrence  until  the  24th  of  May,  1816, 
when  in  one  week  5,329  tons  of  stone  were 
deposited,  and  332,407  tons  during  that 
year,  which  was  the  greatest  quantity  de- 
posited in  any  one  year.  In  the  beginning 
of  the  month  of  November  in  that  year,  a 
asfies  of  heavy  gales  took  place  from  Uie 
E.S.E.  and  W.8.W.,  which  were  the  qnar- 
ters  of  the  compass  most  likely  to  affect  the 
Breakwater ;  nevertheless,  the  whole  of  the 
work  stood  remarkably  well,  and  without 
being  injured  or  damaged  by  the  gales  in  the 
least,  although  about  300  yards  had  been 
raised  to  the  full  height,  vis.,  2  feet  above 
high  water  of  spring  tides ;  and  the  great 
mass  of  rubble,  namely,  one-third  of  the 
whole  quantity,  had  been  deposited  along 
the  whole  line  of  the  work.  These  galea, 
however  scspcre,  were  followed  by  another 
gale  still  more  severe  on  the  19th  of  Janu- 
ary, 1817,' ^Which  amounted  to  a  perfect 
hurricane  ioufhward  and  westward  daring 
ipring  tidesr which  rose  several  feet  above 
the  usual  h^bt.  At  the  time  a  considerable 
number  oJ^  vessels  were  lying  at  anchor  in  the 
roadstead  under  the  protection  of  the  Break- 
water, and  rede  out  the  gala  with  perfect  safe- 
ty ;  but  unfortunately  the  Jasper  sloop  of  war 
and  TeUgraph  schooner  had  anchored  with- 
out the  line  of  protection  afforded  by  the 
Breakwater,  near  the  citadel,  so  that  they 
eKperienced  nearly  the  fuU  effect  of  the 
gale ;  and,  to  add  to  the  misfortune,  they 
were  less  able  to  contend  with  the  gale,  in 
consequence,  as  it  is  said,  of  a  portion  of 
tlieir  crews  being  on  shore  at  the  time,  sa 
that  they  were  driven  from  their  anchors 
and  wrecked  under  the  citadel,  and  a  me- 
lancholy loss  of  life  took  place.  None  of 
the  vessels,  however,  in  Catwater  or  Ho- 
moaze,  of  which  there  were  a  considerable 
number  at  the  time,  suffered  the  least 
damage. 

Upon  examining  the  Breakwater  after 
the  storm,  it  was  found  that  a  length  of 
about  200  yards  of  4he  rubble,  of  the  upper 
part  only,  above  low-water,  bad  been  dis- 
placed or  deranged,  and  that  several  great 
blocks  of  stone,  varying  from  two  to  five 
tons  in  weight,  and  upwards,  had  been 
thrown  over  from  the  south,  or  sea-slope,  to 
tiie  north,  or  land-alope,  thus  increasing  the 
inclination  of  the  former,  or  sea-slope,  from 
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5  feet  horizontal  to  1  foot  perpendicalar,  and 
in  places  rather  more,  instead  of  3  feet  hori- 
zontal to  1  foot  perpendicular,  at  which  it 
had  originally  been  placed  ;  and  upon  com- 
paring the  respective  sectional  areas  occu* 
pied  by  the  stone  on  the  south  or  sea- side 
of  the  Breakwater,  preTions  to  its  being  dis- 
placed by  the  storm,  with  the  sections  oc- 
cupied by  the  stone  thrown  over  on  the 
liorth  or  land-side  of  the  Breakwater  after 
the  storm,  it  was  found  that,  after  making 
due  allowance  for  the  consolidation  which 
the  blocks  had  received  previoos  to  the 
storm,  the  one  area  was  nearly  equal  to  the 
other,  so  that  the  sea  had  thus  nearly  found 
its  own  slope,  or  the  angle  of  repose  at 
which  the  rubble  would  lie  without  teiag 
disturbed  by  the  effecta  of  storms  similar 
or  equal  in  force  to  those  of  January  19. 
1817,  before  mentioned;  thus  completely 
corroborating  the  opinion  and  advice  of  the 
late  Mr.  Rennie,  who  always  recommended 
(afcer  it  had  been  determined  to  raise  the 
work  above  high  water,)  that  the  exterior 
or  sea-slope  of  the  breakwater  should  be 
laid  at  the  angle  of  ll"",  or  5  to  I,  and  cal- 
culated the  quantity  of  stone  accordingly ; 
but  the  late  zealous  and  indefatigable  su- 
perintendent, Mr,  Wbidbey,  was  desirous 
of  making  the  experiment  ip,  tTie  first  in- 
stance at  an  angle  of  18**,  or  slope  of  S  to  I, 
in  order  to  ascertain  whether  it  was  suffi- 
cient, and  to  increase  the  sea-ilpiie  to  5  to  1 
only  in  the  eYent  of  its  being  neceasary,  apd 
thus  to  economise  the  estimate  as  much  as 
possible  :  so  far,  however,  froin  the  Break- 
water having  received  any  real  damage  from 
the  storm,   Messrs.  Rennie  and  Whidbey 
observed  in  their  letter  of  the  1 7th  of  April, 
1817,  to  Mr.  Croker,  then  Secretary  to 
the   Admiralty, — 'Part  of  the  stone  was 
carried  to  the  north  slope,  increasing  the 
width    northward,    and.  the   south    slope 
was  proportionably  flattened ;  thia  lowend 
the  top  about  three  feet,  but  caused  no  alter- 
ation in  any  other  respect,  excepting  that 
the  work  has  become  more  oonsolidated, 
and  been  rendered  much  firmer  than  before, 
all  the  other  parts  remaining  as  they  were 
previous  to  the  storm;  consequently,  in- 
stead of  considering  that  the  work  has  been 
injured  by  the  storm,  we  are  decidedly  of 
opinion  that  its  stability  is  greatly  increased 
by  it,  and  it  is  only  to  be  lamented  that  such 
a  storm  as  that  of  January  last  had  not 
happened  a  year  sooner/    In  works  of  this 
description,  formed  of  loose  blocks  of  rubble 
stone  thrown  together  promiscuously  into 
the  sea,  their  specific  gravity  alone  is  not 
enough  to  wedge  them  sufficiently  solidly 
together,  so  as  to  give  them  their  ultimate 
angle  of  repose  to  resist  storms,  and  this  can 
only  be  effected  by  storms,  which  thus,  in 


faet,beeome  the  best  artificers.    The  work, 
therefore,  can  never  be  made  sufficiently 
permanent  until  it  has  vrithstood  the  shock 
of  the  most  violent  storms.    They,  there- 
fore, recommended  that  the  whole  of  the  work 
should  be  raised  to  the  height  of  the  higheit 
part  left  by  the  action  of  the  sea  in  that 
storm,  and  in  the  form  and  slope  given  to  it 
by  the  sea,  and  that  it  should  nsmaia  in 
that  stete  until  the  whole  length  waa  fidahed, 
by  which  time  they  expected  that  every  part 
would  hare  been  suffielently  consolidatod  mo 
as  to  become,  to  a  certain  extent,  immovable, 
after  whieh  they  would  be  able  to  judge 
whether  it  would  be  advisable  to  act  Ae 
surfece-stones  In  a  regular  fonn,  with  na^ 
sonry  casing,  or  otherwise.    Upon  this  plan 
the  work  accordingly  proceeded  for  a  time. 
Mr.  Whidbey,  however,  stiU  considered  (hat 
the  slope  of  3  to  1  required  farther  ex- 
perience before  it  was  abandoned;  and  ia 
this  manner  he  continued  it  without  any 
alteration  worthy  of  remark  until  1824,  by 
which  time  by  far  the  greater  portion  of 
the  rubble  had  been  deposited  alonf  the 
whole  face  of  the  Breakwater,  amonntiiis  to 
2,381,321  tons,  or  two-thirds  of  the  whole 
quantity  which  was  raised  above  the  level  of 
low  water;  and  the  whole  of  the  main  and 
200  yards  of  the  west  am,  naaking  altoge- 
ther 1,241  yards  in  length,  had  been  r«aad 
to  the  full  height,  viz.,  two  itet  above  the 
level  of  high  water  of  spring  tides.     In  pro- 
portion, however,  as  it  was  raised  to  its  fan 
height,  and  advanced  towards  completion  (as 
might  be  naturally  supposed),  the  waves 
during  storms  meeting  with  greater  icsist- 
anoe,  had  a  greater  effect  upon  it,  aBd,cpii- 
sequently,  greater  precautions  were  ueoessarj 
to  secure  it ;  for  so  long  as  the  work  was 
only  raised  to  the  level  of  half  tide,  the 
resistance  offered  to  the  waves  was  eooipa- 
ntively  trifling,  and  that  only  for  a  short 
p^od  of  the  tide,  consequently,  a  less  dope 
was  required ;  but  as  soon  as  the  whole  of 
the  mdn  arm  and  part  of  the  osstera  and 
western  arms  had  been  raised  above  high 
water,  then  it  presented  an  extended  line  of 
resistance,  against  which  the  waves  broke 
with  accumulated  force,  and  it  became  evi- 
dent that  increased  strength  was  necessary  to 
withstand  the  shock  of  the  waves  without 
alteration  of  form. 

Ths  upper  part  of  the  woik,  wkidi  had 
been  deranged  by  the  storm  of  the  190i  of 
January,  1817,  was  soon  restored  to  tho 
state  in  which  it  was  previous  to  that  storm» 
and  in  this  manner  it  was  continued  wstil 
the  23rd  of  November,  1824,  when  another 
terrific  hurricane  occurred  from  the  SS.B. 
to  S.W.,  equal  in  violence,  although  of 
longer  duration,  than  the  storm  of  the  19th 
of  January,  1817,  before  mentioned;  this 
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iJao  occurred  dariDg  a  Bpring  tide,  whicb 
rote  seven  feet  beyond  the  asual  height,  and 
three  feet  higher  than  had  ever  been  known 
before.  The  effects  of  the  gale  of  November, 
1824,  were  precisely  similar  to  those  of  the 
storm  of  the  19th  of  Jainnary,  1817,  before 
■lentioned,  although  to  a  greater  extent, 
inasmnch  aa  the  waves  bad  a  mnch  greater 
length  to  act  npon.  The  aea  slope  was 
again  altered  by  the  storm;  out  of  1,241 
yards  which  had  been  raised  to^he  full  he^btt  . 
796  yards  were  again  deranged,  leaving  445 
wholly  at  the  east  end  scaroBly  altered,  and 
the  slope  of  the  part  deranged  was  increased 
to  lO*"  47%  or  nearly  H  to  l,inatead  of  18% 
or  3  to  I9  at  which  it  had  been  set ;  and  the 
anperflnona  stone,  amounting  to  several 
thonsand  tons,  was  thrown  over  to  the  north 
or  inner  slope,  and  the  areas  of  the  spaoet 
on  the  sooth  or  enter  slope,  from  whence 
the  blocks  had  been  taken,  were  nearly  equal 
to  the  areas  of  the  spaces  subsequently 
ooenpied  by  them  on  the  north  or  land  slope, 
thus  again  giving  additional  corroboration  to 
the  opinion  of  the  late  Mr.  Rennie,  who 
always  recommended  that  the  sea  slope 
ought  to  be  extended  to  5  to  1 ,  although  the 
wdU-intentioned  anxiety  of  Mr.  Whidbey,  in 
order  ^o  economise  and  reduce  the  estimate, 
induced  him  still  to  adhere  to  the  slope  of  3 
to  !•  It  is  worthy  of  remark,  however,  that 
no  part  of  the  work  below  low  water  was 
disturbed  by  the  gale,  and  that  the  effects, 
anch  as  they  were,  confmenced  at  low  water, 
and  increased  from  thence  upwards  to  the 
top ;  that  these  effects  were  merely  super- 
ficial, without  injuring,  in  the  least  degree, 
the  body  of  the  work,  on  the  contrary, 
rendering  it  more  solid ;  in  fact,  the  reault 
of  the  gale  could  not  be  considered  injurious, 
but  ra^er  beneficial  than  otherwise,  by  dis- 
poeing  of  the  upper  surface  of  the  mass  In  a 
form  better  calculated  to  resist  chsnge  and 
ensnra  permanence,  which  otherwise  must 
hare  been  done  by  artificial  mesne,  and  at 
greater  cost.  Mr.  Rennie  unfortonatelj 
died  on  the  4th  of  October,  1821,  otherwise 
it  is  more  than  probable  that  he  would  have 
anoeeeded  in  persuadiog  Mr.  Whidbey  to 
follow  the  increased  slope  of  5  to  1,  beifore 
the  effects  of  the  storm  of  1824  had  again 
eatablished  the  imporUnt  fact,  by  the  best  of 
nil  teachers,  via.,  experience,  that  nothing 
less  than  a  alope  of  5  to  1  between  high  and 
low  vrater  waa  adapted  to  withstand  undis* 
tnrbed  the  effects  of  storms  such  as  the 
Breakwater  in  Plymonth  Sonnd  was  con- 
tinually exposed  to* 

The  Admiralty,  before  proceeding  fur- 
ther, decided  upon  consulting  (May  13, 
1825,)  the  Ute  Mr.  WUlUm  Chapman,  Mr. 
Josias  Jessop,  Mr.  George  Rennie,  and  the 
present  Sir  John  Rennie,  as  to  the  Most 


advisable  course  to  be  adopted  in  the  future 
management  of  the  work.  These  gentlemen 
visited  the  Breakwater  in  company  with  the 
superintendent,  Mr.  William  Stuart,  and, 
after  inspecting  the  work  and  hearing  i^l  the 
evidence,  and  investigating  thoroughly  the 
whole  of  the  circumstances  connected  with 
the  past  history  of  the  work,  and  Its  actual 
state,  were  unanimously  of  opinion  that  it 
h  id  received  no  real  injury,  and  decided  upon 
recommending  that  the  following  measures 
should  be  adopted  for  carrying  on  the 
remainder : 

Fint.  That  the  slope  of  5  to  1,  as  shown 
by  the  experience  of  storms,  should  be 
adopted  for  the  sea  slope. 

Secondly,  That  in  order  to  give  the 
mass  of  the  work  greater  stability,  the 
largest  blocks  should  be  selected,  and  that 
the  surface  of  the  sea  and  land- slopes,  as 
well  as  the  top,  should  be  paved  with<them. 

Thirdly,  That  as  the  upper  part  of  the 
Breakwater  had  been  so  much  altered  in 
'  form  by  the  storm  of  November  23,  1824, 
it  would  be  better  to  transfer  or  remove  the 
centre  line  36  feet  further  northwards  or 
inland. 

Fourlhly,  The  top  width  should  bo 
reduced  frcup  50  feet,  which  it  was  previous 
to  the  Btoi^m  ^f  1824,  to  45 ;  by  this  means 
the  outer  01' sea  slope  would  be  formed  on 
the  more  sgllcl  part  of  the  work,  and  any 
addition  wkic^ 'might  be  necessary  could  be 
more  easiNr  jq^ade  on  the  inner  or  land  side. 

Fifihljf^  TUvX  the  top  or  base  of  the 
sea  slope  should  be  laid  on  that  part  of  the 
work  which  had  been  well  consolidated,  and 
that  it  should  be  carried  upwards  to  the  top 
at  the  angle  of  11^  or  5  to  1. 

Sixthly,  That  the  top  should  have  a 
curve  of  1  foot  in  the  whole  width  of  45 
feet,  which  would  allow  for  any  subsidence, 
and  serve  to  throw  off  the  waves  more 
effectually. 

Seventhly,  That  the  inner  slope  should 
be  set  at  the  angle  of  26%  or  2  to  1,  which 
was  nearly  the  same  as  left  after  the  storm. 

EighlMly,  That  by  way  of  giving  addi- 
tional security  to  the  base  of  the  outer  or  sea 
alope,  it  was  recoitaroended  that  there  should 
be  a  course  of  granite  masonry,  composed 
of  large  blocks,  well  squared  and  dressed, 
and  firmly  imbedded  horizontally  at  the  level 
of  low  water  of  spring  tides,  and  set  in 
Roman  cement,  and  well  dovetailed,  dowelled 
add  lewised  together  with  strong  iron  bolts 
run  in  with  melted  lead. 

The  Admiralty,  to  whom  these  recom- 
mendations were  addressed,  approved  of 
them,  and  ordered  them  to  be  carried  into 
effect.  The  works  accordingly  commenced 
upon  this  system,  and  were  continued  from 
the  centre  to  the  westward.    This  was  a 
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gfMt  improTement  upon  the  ■ystem  of  the 
upright  flope,  adopted  hj  Mr.  Whidbey ; 
but  in  proportion  ai  the  work  advanced,  it 
was  fonnd  that  tlie  sea  accumulated  with 
more  Solent  effect,  and  the  rough  paving  of 
the  rubble  alone  was  icareelx  sufficient  to 
withstand  its^ffeets  without  a  certain  degree 
of  alteration.  The  present  Sir  J.  Rennie, 
after  consulting  with  Mr.  Whidbejr  and  Mr. 
Stnart,  recommended  that,  in  addition  to 
the  lower  or  basement  course  of  granite 
above  described,  another  course  of  granite 
of  similar  dimensions  should  be  used  half 
my  up  the  sea  slope ;  that  a  third  or  single 
wedge-shaped  course  of  granite  should  be 
used  at  the  top,  at  the  intersection  of  the 
soa  or  outer  slope  and  the  top ;  that  the 
intermediate  spaces  between  the  granite- 
bonding  courses  should  be  filled  with  square 
blocks  of  limestone  ashlar,  set  at  right 
angles  to  the  face  of  the  slope ;  and  that  the 
inner  slope,  which  was  comparativdj  very 
little  exposed,  should  be  paved  with  the 
best  blocks  of  rough  rubble  limestone, 
selected  for  the  purpose.  These  additional 
works  were  effectual  for  the  main  and  eastern 
arm,  but  in  proportion  as  the  work  advanced 
to  the  westward,  the  waves  were  found  to 
have  greater  effect  upon  it,  and  ettnsequently 
greater  precautions  and  strengtii  f^re  still 
found  to  be  necessary  in  order  -to  resist 
them.  Sir  J.  Rennie  was  thersfovA  directed 
by  the  Admiralty  to  prepare  detailed  draw* 
ings  and  specifications,  pointMr  out  the 
mode  in  which  the  different  pHrts  of  the 
Breakwater  should  be  finished.  Finding 
that  the  greatest  difficulty  consisted  in  pre- 
serving the  base  of  the  sea  slope  from  being 
undermined,  however  well  the  basement 
granite  courses,  above  mentioned,  were  pre- 
pared and  set,  he  recommended  that  an 
additional  width  should  be  given  to  the 
berm,  benching,  or  foreshore  of  rubble, 
previously  recommended  in  his  joint  report 
with  Messrs.  Chapman  and  Jessop,  to  be 
placed  on  the  outside  of  the  whole  line  of 
the  Breakwater,  which  foreshore  he  proposed 
to  raise  just  sufficiently  above  the  level  of 
low  water  to  protect  the  toe  or  base  of  the 
lower  course  of  masonry  from  being  under- 
mined by  the  recoil  of  the  waves,  and  at 
the  same  time  to  break  and  disperse  them 
before  they  reached  it.  This  benching 
or  foreshore,  be  proposed  should  be  40  feet 
wide  at  the  centre  of  the  main  arm,  and 
increase  to  not  less  than  50  feet  wide  at  the 
commencement  of  the  western  arm,  and 
be  continued  of  the  same  width  to  its  ter- 
mination ;  and  to  diminish  to  30  feet  wide 
at  the  eastern  extremities  of  the  main  and 
eastern  arms  ;  that  the  surihoe  of  this  fore* 
shore  should  be  raised  to  the  level  of  abouit 
2  feet  above  low  water  of  spring  tides,  next 


to  the  toe  or  basement  couse  of  the  outer 
or  sea  slope;  and  that  It  should  Inerease 
to  5  feet  above  low  water,  at  15  feet  firon 
the  outer  edge  of  the  berm  or  benching,  in 
order  to  break  the  w«fes  before  they  reskobed 
the  main  body  of  the  slope,  and  to  check 
their  recoil,  which  was  found  to  produce 
considerable  effect,  and  to  allow  for  sub- 
sidence.  He  also  recommended  that  th& 
whole  surface  of  the  foreshore  should  be 
roughly  paved  with  the  largeat  blocks  of 
limestone,  and  that  hi  proportion  as  tiie 
pairing  of  the  upper  part  of  the  Breakwater 
advanced  towards  the  west  end,  the  whole 
surface  of  the  sea  slope  and  top  should  be 
cased  with  courses  of  well-squared  ashlar 
limestone  masonry,  solidly  bedded  horison- 
tally  upon  the  interior  rubble  below,  ia 
addition  to  the  exterior  masonry  essing  a%ov8 
described,  which  was  to  be  set  at  right 
angles  to  the  slope ;  and  that  the  extremity 
of  the  western  arm  should  be  finished  with 
a  circular  head  of  solid  masonry,  75  feet  fai 
diameter  at  top ;  that  the  circular  head  upOB 
which  the  foundation  of  the  lighthouse  was 
to  be  placed,  should  be  formed  by  aa 
inverted  arch  resting  upon  one  or  two 
horisontal  courses,  founded  from  tcmr  to 
five  feet  below  low  water  of  spring 
tides;  and  that  the  whole  of  the  cir- 
cular head,  as  well  «s  a  length  of  120  yards 
next  to  it,  should  be  made  of  solid  masonry, 
granite  being  used  at  the  bottom,  centre,  and 
top  of  the  outer  slope,*  and  the  rest  of  Umo- 
stone,  the  whole  being  well  squared,  dressed, 
and  dovetailed,  lewised  and  dowelled  toge- 
ther; the  exterior  courses  being  radiated 
and  set  at  right  angles  to  the  surfkoe  of  the 
slope,  and  set  in  Parker's  or  Roman  cement, 
and  that  the  eastern  arm  should  be  pav^ 
with  masonry  also ;  but  as  it  was  not  so 
much  exposed,  and  as  the  waves  were  not  so 
violent  tiicre,  the  solid  horisontal  eounes 
might  be  dispensed  with,  and  that  its  extre- 
'  mity  should  also  be  finistied  with  a  cirenlar 
head  of  masonry. 

The  rubble  and  masonry  casing  proceeded 
in  this  manner  according  to  the  plan  last 
recommended  until  the  year  1830,  when 
Mr.  Whidbey  retired,  and  the  Admiralty 
determined  to  contract  for  the  completion 
of  the  whole  of  the  rubble,  pert  of  the  work 
still  remaining  to  be  done,  and  afterwards 
to  undertake  and  complete  such  portions  of 
the  Breakwater  with  masonry  as  appeared 
desirable.  Upon  this  plan  Messrs.  John- 
son took  the  contract,  which  '  expired  In 
1834.  By  this  time,  the  great  mass  or 
bulk  of  the  rubble  had  l>een  deposited ;  it 
was  only,  thersforo,  necessary  to  supply  or 
feed  the  mass  with  fresh  rubble,  in  proportkn 
as  it  became  oonsoUdated  by  ^b/t  sea,  and 
drawn  down  to  its  permawiat  or  ultimata 
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Mction.  The  tnppljr  to  make  good  fhefe 
deildencies  has  g;radaaUy  become  less  every 
year,  as  appears  from  the  qaantity  of  rabble 
deposited  yearly  from  the  commencement  of 
the  work.  In  1846,  only  22,850  tons  were 
deposited,  and  np  to  the  middle  of  the  pre* 
sent  year  only  10,025  tons  have  been  depo- 
sited; and,  probably,  a  similar  qaantity 
ttiay  be  required  during  the  remaining  por- 
tion of  the  year,  and  the  same  qaantity  next 
year.  This,  however,  is  so  trifliog,  compared 
with  the  mass  and  extent  of  the  work,  and 
amoontiog  merely  to  the  annoal  cost  of 
jf  1,000,  that  it  is  much  less  than  what  might 
have  been  reasonably  expected :  indeed,  the 
whole  mass  of  the  work  has  become  so  solid, 
tbat  it  forms,  as  it  were,  one  great  stone ;, 
and  in  those  parts  where  it  has  become 
necessary  to  remove  a  certain  portion  of  the 
mbble  to  complete  the  general  form  of  the 
inaionry  casing,  it  has  been  found  to  be  so 
solid,  that  it  is  very  difficult  to  remove  it. 
The  masonry  casing  also  remains  firm; 
scarcely  any  stones  have  been  removed  for 
several  years  past,  and  in  those  V^ces  only 
where  the  masonry  had  been  put  upon  the 
rabble  comparatively  recently  deposited,  and 
which  had  not  had  sufficient  time  to  become 
solid,  80  that  during  subsidence  the  masonry 
above  it  necessarily  became  deranged  to  a 
pertain  extent ;  but  wherever  the  rubble  haa 
been  deposited  a  sufficient  time,  and  has 
been  exposed  to  the  consolidating  effects  of 
fhe  waves,  the  whole  mass  has  become  as 
hard  and  as  solid  as  if  it  had  been  laid  arti- 
ficially; and  where  it  was  necessary  to 
remove  any  of  the  upper  part,  in  order  to 
bed  the  stones  for  the  cising  more  tho- 
roughly, it  could  only  be  effected  as  If 
working  it  out  from  a  quarry ;  and  all  the 
blocks  composing  the  exterior  surface  of  the 
work,  as  far  as  could  be  perceived  bdow 
low  water,  and  even  to  the  bottom  of  the 
sea,  were  covered,  for  the  most  part,  with  sea- 
weed, which  is  an  evident  proof  that  they 
had  not  been  disturbed,  and  had  obtained 
their  ultimate  slope  or  angle  of  repose. 
Hat  a  few  detached  stones  may  be  removed 
occasionally,  under  extraordinary  circum- 
stances, may  be  expected ;  for,  under  any 
trstem,  it  is  impossible  ta  avoid  the  neces- 
aity  of  those  oocasional  repairs  to  whieh 
every  work  is  liable,  more  particularly  those 
which  ate  exposed  to  the  action  of  heavy 
waves  during  storms  at  sea :  these  casualties, 
however,  cannot  be  considered  as  drawbacks 
vpon  the  system ;  on  the  contrary,  they  are 
BO  trifling,  that  they  more  and  more  confirm 
the  saperiority  of  the  system  adopted. 

Sir  John  Rennie  adds  an  account  of  the 
Mghthouae  erected  on  the  west  end  of  the 
Breakwatert  and  the  beacon  raised  en  the 
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east  end,'according  to  the  plans  of  Messrs. 
Walker  and  Boigess,  engineers  to  the 
Trinity  Honae. 

The  work  condades  with  a  vindication  of " 
the  Plymoath  Breakwater  from  the  censure 
of  its  system  of  construction,  contained  in 
the  last  Report  of  the  Commissioners  on 
the  proposed  Harbour  of  Refuge  in  Dover 
Bay.  The  Breakwater,  as  our  readers  have 
seen,  was  constructed  (latterly)  with  a  slope 
of  5  to  1.  The  Dover  Harbour  Com- 
missioners reeommend  that  all  sea-walls 
should  be  vertieall  8ir  John  Rennie  ap^ 
pears  personally  to  great  advantage  in  hit 
refutation  of  this  modern  crotchet.  It  is 
written  with  a  great  deal  of  ability,  and  is» 
to  our  mind,  perleetiy  conclusive  on  tlie 
subject. 


PRITaimON   OF  PBIIUNG. 

Sir, — ^Marine  boilers  (especially  tubu- 
lar) very  generally  ** prime"  on  leaving 
port,  or  9a  t)i^  vessers  entering  a  river, 
as  well  fiB  at  other  times  from  other 
causes.  In.<f practice,  the  injection  of 
tallow,  oU^ivr  other  fatty  substances,  has 
been  attended  with  very  beneficial  pre- 
ventive reiulls. 

Many  boilers  are  not  fitted  with  the 
**  double  cock  grease  cup,'*  for  the  above 
purpose.  The  following  plan  I  have 
fouod  effective;  and,  as  I  believe  it  to  be 
original,  offer  it,  through  the  medium  of 
your  Magazine,  to  all  whom  it  may 
concern. 

Suppose  the  three  gauge  cocks  of  the 
"  gauge  glass  *'  to  be  represented  by  the 
letters.  A,  B,  C ;  A  being  the  top  cock. 
Shut  B  and  open  O- steam  will  escape 
Uirough  C  and  fill  the  glass  tube  with 
steam.  Then  place  a  vessel  of  melted 
taltow  or  oil  to  the  pipe  of  C,  and  shut 
A ;  the  steam  in  the  glass  will  then  be 
oondensed  and  replaced  by  the  tallow. 
Next  shut  C  and  open  A  and  B. 
.  If  the  water  in  the  boiler  be  one^ 
fourth  up  the  glass,  three- fourths  of  the 
contents  of  the  glass  will  enter  the 
boiler  each  time  of  application. 

The  contents  of  two  gauge  glasses 
checked  the  priming  in  a  boiler  of  120 
horse  power  engine. 

This  plan  can  be  applied  with  other 
known  methods,  as  blowing  out  at  inter- 
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PASSAGE  OF  OASES  THROUaU  QUE  ANOTHER. 


vals.  When  dirt  is  the  cause,  the  htter 
method  is  to  be  preferred  j  but  the  first 
will  enable  the  engineer  to  know  the 
whereabouts  of  the  water  level. 

I  am,  Sir,  yours,  &e., 
W.  ScoTTEN,  Eogineer,  R.N. 

BoTtl  Yacht  Victoria  and  Albert, 
April  19,  IS48. 


XCONOMICAL  PR0CB8S  OF  MAKING  BICHRO- 
MATE OP  POTASH  FEOM  THE  CHR0MATE8 
OP  LEAD  AND  THE  BICHROMATE  OF  LIME. 
BT  M.  r.  A.  JAOaUELAlK. 

This  process  was  performed,  for  the  first 
time,  in  Jane,  1845,  npon  a  quantity  of  10 
kilogrammes,  at  the  establisUment  of  M. 
Gaerin,  late  Professor  of  Chemiatry  in  the 
Normal  School.  Afterwards,  in  the  month 
of  September,  of  the  same  year,  the  experi- 
ment was  repeated  with  50  kilogrammes  of 
chrome  ore,  near  Rouen,  by  M.  Mase« 
manufacturer  of  soda,  and  one  of  our  most 
akilfol  operators. 

M.  Allain,  on  his  part,  published,  in 
Norember,  1846,  in  the  RwMe  ScientiJIque, 
a  process  which  resembles  mine,  so  far  as 
regards  some  of  the  primary  materials ;  but 
that  which  I  am  now  about  to  aet  forth 
differs  from  the  preceding  in  the  details  of 
execution,  and  in  the  stndy  of  Uie  principal 
phenomena,  a  perfect  knowledgei  of  which  is 
inseparable  from  all  industif^etttiftrprise. 

Bjrplanation  of  the  Prpi^f,-r-\.  Mix 
together,  in  casks '  rcTolviag  w-opDn  their 
longer  axes,  chalk  and  chrome  ore,  pre- 
viously reduced  to  a  very  minute  state  of 
dirialon.  This  tenuity  of  the  ore  may  be 
obtained  by  pulverization,  and  then  passing 
it  through  a  yerj  fine  siere ;  for  it  is  im- 
portant, above  every  other  consideration,  to 
have  an  Impalpable  powder,  for  reasons 
which  will  be  presently  shown. 

2.  Calcine  this  mixture  for  nine  or  ten 
hours  at  a  lively  red  heat,  upon  the  hearth 
of  a  re? erberatory  furnace,  taking  care  to 
spread  it  to  a  thickness  of  five  or  six  centi- 
metres, and  to  stir  it  well  ten  or  a  dozen 
times  with  a  rake  or  poker. 

At  the  end  of  this  time,  if  the  flame  has 
been  sufficiently  oxidating,  the  conrersion 
of  the  oxide  of  chrome  into  chromate  of 
lime  will  have  been  accomplished.  This 
may  be  ascertained,  first,  by  the  appearance 
•f  the  material,  which  will  be  of  a  yellowish 
green  colour  ;*  and  next,  by  its  having  the 


property  of  dissolving  completely  in  hydro- 
chloric acid,  with  the  exception  of  the  sandy 
portion. 

3.  Having  proceeded  thus  far,  the  mate- 
rial, now  very  friable  and  porous,  is  next 
ground  fine,  and  diluted  with  warm  water. 
The  liquid  mass  is  constantly  stirred,  while 
sulphuric  acid  is  added  until  the  liquor  will 
slightly  redden  blue  litmus  paper.  This 
character  is  an  indicaUon  of  the  total  coa- 
version  of  the  chromate  of  lime  into  a  bichro« 
mate,  and  of  the  formation  of  a  little  sul- 
phate of  the  sesquioxide  of  iron. 

4.  Diluted  chalk  is  then  added,  little  by 
Httle,  to  the  liquor,  until  the  sesquioxide  of 
iron  is  completely  eliminated.  In  this  the 
bichromate  of  lime  undergoes  no  change  as 
to  its  condition  of  saturation. 

5.  After  remaining  a  short  time  at  rest» 
the  supernatant  clear  liquor  is  drawn  off— 
this  contains  only  the  bichromate  of  liose, 
with  a  very  little  sulphate  of  lime.  In  this 
condition  it  may  be  immediately  used  for  the 
production  of  bichramate  of  potash,  the 
neutral  or  basic  chromates  of  lead,  and  efca 
the  chromates  of  zinc,  of  which  the  ap- 
proaching use  may  be  foreseen,  inasmuch  as 
the  oxide  of  zinc  has  already  been  so  happily 
substituted  for  the  carbonate  of  lead  in 
white  oil  painting. 

It  will  be  seen  from  the  preceding,  that  it 
is  not  necessary  to  use  the  bichromate  of 
potash  in  order  to  obtain  the  insoluble  chro- 
mates of  lead,  zinc,  baryta,  &&,  and  this 
should  bring  about  a  great  economy  in  the 
preparation  of  these  articles.  It  is  suffi- 
cient, therefore,  to  produce  a  double  decom- 
position between  the  bichromate  of  lime 
and  the  acetate,  the  sub-acetate  of  lead,  the 
chloruret  of  zinc,  and  so  on  of  others. 

With  regard  to  the  bichromate  of  potsah, 
it  is  produced  not  less  easily,  nor  less  pure, 
by  causing  a  reaction  of  a  solution  of  car- 
bonate of  potash  freed  from  soda,  upon  the 
bichromate  of  lime,  from  which  resulta  an 
insoluble  carbonate  of  lime,  easily  washed* 
and  bichromate  of  potash  in  solution,  which 
must  be  concentrated  and  crystallized  under 
protection  from  dost,  and  all  access  of 
hydrochloric  acid.— Com/i/ff  Remdus, 


*  This  singular  peculiarity  of  the  chromate  of 
Kme  vith  an  excess  of  bose,  of  preserving  the  ereen 
tint  of  the  oxide  of  chrome,  gave  rise  to  the  belief, 
fox  a  long  time,  thst  it  was  not  produced  by  the 
chromate  of  lime,  and  the  mure  so,  as  this  chromate 
ia  hardly  soluble  la  water. 


Pauagt  of  Oaset  tkrongh  one  if  Hotter.'— If  a  liquid 
be  interposed  between  the  two  poles  of  an  electric 
battery  and  the  body  to  be  decomposed,  the  aeid  or 
the  oxygen  is  found  to  pass  through  that  inteipoaed 
liquid  to  the  positive  pole»  the  hydrogen  and  the 
matter  of  the  base  to  the  negative  pole,  and  without 
acting  upon  the  subftance  of  the  Interposed  liquid. 
Thas,  suppose  a  vegetable  colour  to  tinge  the  water 
in  an  intermediate  cup,  acid  will  pass  throxigh  it 
without  reddening  it,  and  alkali  without  making  It 
green.  Nay,  an  acid  will  pass  through  an  alkaline 
solution,  or  an  alkali  through  an  acid,  without 
uniting  in  either  case  to  form  a  neutral  salt,  ttulesa 
the  neutral  compound  is  insoluble— for  In  that  case 
It  falls  to  the  bottom.— Xorel  Brow^m, 
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IKaVIBIBS   AND   AN8WBR8  TO   INaUIRIES* 


UingUu*  Cennnt.^**  W.  Spence.*— The  strlngineM 
Qomplalned  of  may  bo  avoided  by  soaking  the 
Isinfflass  in  cold  water  till  itiweUs,  before  dlMolv- 
iDg  it  in  the  spirits  of  wtne. 

Z>rjf  Oat  AfeUfM.-^**  A  Peruser  of  the  Magazine."— 
It  is  not,  by  any  means,  an  *'  established  truth," 
that  dry  meters  are  better  than  wet;  neither  is  it 
true  that  the  particularly  wcU-pulfod  dry  meter 
alladed  to  is  the  best  of  any.  We  believe  that 
anfilciently  accurate  results  for  all  practical 
purposes  may  be  obtained  by  both  sorts  of  meter. 

wire  Gaugu.—"  What  is  the  rule  by  which  the 
wir9  gaugm  {i. «.,  the  common  Birmingham)  are 
graduated  r  J  Constant  Reader,  Lewee,  Uareh 
25.**— The  Birmingham  wire  gauge  is  graduated 
lirom  4  thousandths  of  an  inch  (-004)  =sl-S50th 
part,  up  to  454  thousandths  of  an  inch  (*454)  84J 


»aytnffcail«a 
braidinc,  the  threads  cross  each  other  in  diagonal 
lines,  the  consequence  of  which  Is,  that  artldea 
made  in  thia  way,  such  as  elastic  braids,  become 
narrowed  in  proportion  as  they  are  stretched. 
But  a  new  sort  of  elastic  braid  has  been  lately 
introduced,  by  Messrs.  Turner  and  Pegg,  of  Lei- 
which  are  woven  with  a  shuttle  in  the 


erdiaary  manner  of  plain  weaving,  so  that  the 
threads  cross  each  otner  at  right  angles.  By  this 
•Iteration  in  the  formation  of  the  fabric,  thia 
Important  improvement  is  effected— that  to  what- 
ever extent  the  fabric  may  be  stretched  length* 
niae,  it  remains  always  of  the  same  breadth. 

lUifld  Flring-Tke  Tangent  Stide,—"  Miles."— We 
dare  say  fkictton-rollers  might  be  employed  with 
advantage  to  facilitate  the  working  of  ships'  guns, 
and  we  have  no  doubt  that  any  suggestion  to  that 
effect,  would  receive  due  attention  from  the  Board 
of  Ordnance,  to  whose  province  such  matters 
belong.  The  •*  Tangent  Slide"  referred  to  bv  the 
*  isme  correspondent,  which  Is  now  in  general  use 
iMth  in  the  army  and  navy,  was  invented  by 
General  Shrapnelf  the  inventor  of  the  celebrated 
SliFapnel  BhelL 

Tk4Cat^elomian  Sgetem  of  IneubatUn,"**  A  Sntn 
seriber  (Cork)."— Apply  to  Mr.  Cantelo,  4S0a, 
Strand. 

"  J^e  i>re«/  of  the  preeeni  KaMemee  of  ang  i/  ike 
Stare/'^J  Stmr-gazerf  who  questions  the  truth  of 
a  nMloe  under  this  head,  which  appeared  in  No. 
1S55,  Is  reeommtoded  to  peruse  a  small  treatlso 
•ailed  **The  SUrs  of  the  Earth,"  published  by 
BidlliAre,  1847.  The  foUowing  are  some  of  lb* 
eoBclaslona  which  he  will  there  find  ladispa- 
UblyeatabUshed:— *'  We  do  not  see  the  moon  •• 
It  ia,  but  as  it  was  a  second  and  a  quMier  before ; 
Le.,  the  moon  atag  alreadg  hone  boon  dieoerted  lisle 
•leass  for  more  than  a  second,  and  we  should  still 
tee  it  entile  and  perfect.  We  do  not  see  the  son 
••  It  new  ts,  bat  as  it  was  etcht  minutea  befsie  t 
Jupiter  es  It  was  fifty-two  nunutes;  Uranus  as  it 
was  men  than  two  hours  before;  the  star  in  Cen- 
taur as  It  was  three  years  ago;  Vega  ao  It  wae 
Bine  and  a  quarter  years;  and  a  star  ef  the  tenth 
magnitude  as  it  was /oar  tkoueand  years  ago." 

J*Mtt  and  Cogi.—**r,  M."— Both  things  perform  th^ 
tune  ofllee,  yet  each  with  a  dilbrence.  A  toothed 
wheel  is  one  the  teeth  of  which  are  of  the  same 
piece  with  the  body  of  the  wheel;  a  eogaed  wheeU 
one  In  which  the  teeth  or  cogs  are  made  of  sepa- 
rate plecea  and  let  into  the  wheeL 

Caet  Steel  Manufacturet,-^"  By  bringing  the  follow- 
ing queries  under  the  notice  of  persons  practically 
aeqaalnted  with  the  subject,  you  will  probably 
elicit  answers  of  value  to  many  besldea  the  In- 
quirers; vls.«-Can  small  articles  be  cast,  of  east 
•teel,  with  any  degree  of  sharpness ;  and  by  what 
means  r^Can  these  cast  steel  articles,  so  east,  be 


I  to  reeeive  any  degree  of  hardneu ;  and  by 
what  methods  would  such  steel,  when  annealed, 
be  capable  of  being  turned  r— Which  is  the  beat 


mode  of  proceeding  in  making  and  melting  of 
cast  steel,  as  regards  fluxes,  heat  crucibles.  Sect" 
— /.  &  W.  Dean,  Nemcattle,  March,  1848. 

Building  Siomee.—** H .  B."— The  stone  employed 
in  the  construction  of  the  New  Palace,  Westmins- 
ter, Is  f^om  the  Bolsover  quarries,  and  was  pre- 
ferred on  the  recommendation  of  a  commission 
appointed  by  government  to  ascertain  the  sort  of 
stone  best  fitted  for  the  purpose.  Architects  ate 
by  no  means,  however,  of  one  opinion  as  to  its 
superiority— many  of  them  stUl  inclining  to  the 
Portland,  of  which  some  of  the  best. of  our  older 
public  buildings  are  constructed.  Tlie  Reform 
Club  Hou«e— a  recent  stmctuie— Is  buUt  of  %ha 
Portland  stone. 

Slad^iare  Bridge,—"  An  Axchiteet."~The  sUte- 
ment  made  in  Roblson's  "  System  of  Mechanical 
Philosophy,"  that  the  arches  of  this  bridge  are 
surmounted  by  counter  arches,  was  confined  to 
the  earlier  editions  of  that  work,  from  some  one 
of  which  it  is,  no  doubt,  quoted  by  our  correspond- 
ent. In  the  hut  edition,  by  Sir  David  Brewster, 
the  statement  la  corrected.  The  bridge  which 
Professor  Roblson  had  in  view,  was  Westminster 
Bridge,  where  this  mode  of  construction  was  first 
introduced  by  Labelye. 

Soda  from  Sea  Salt,—**  8.  C.  E."— The  priie  offered 
by  Buonaparte  was  £40,000,  and  It  was  awarded  to 
the  French  chemist,  Leblanc.  Soda  had  been  pre- 
viously obteined  firom  barilla,  but,  in  consequence 
of  the  war  with  this  country  and  the  blockade  of 
the  ports  of  Spain,  from  which  the  French,  aa 
well  as  other  nations,  derived  their  chief  supply 
of  barilla,  the  price  of  the  article,  and  of  soap  and 
glass,  torMiemanufhcture  of  which  soda  is  indis- 
pensaUe,(Z0sQ|oauch  a  height  as  t3  make  It  an 
ol^ect  ef  Ihn  greatest  national  importance  to  dls** 
cover  a  supstitute.  Leblanc's  process  consisted 
simply  Ih^bbii^eitlng  the  sea-salt  into  sulphate  of 
soda  by  th^Mfiltlon  of  sulphuric  acid— both  of 
them  an^flfthe  moat  abundant  and  cheap  of 
eubstanees.  The  result  was,  not  only  to  supez^ 
sede  in  Frifttle  the  use  of  barilla  for  the  manuike- 
turea  af  psiap  and  glass,  but  throughout  the  world : 
one  ef  the.fow  instances  lu  whkh  war  has  been 
of  benefit  to  mankind. 

Swtftmne  and  retaettg,  — *'  The  members  of  an  Elo- 
cution elass  would  be  obliged  to  the  Editor  of  th« 
Medianici*  Magaaine  to  fiiYour  them  with  hia 
opinion  whether  the  temu  ewiflneet  and  velocity 
are  perfectly  synonvmous?  Turner,  In  his  'En- 
glish Composition,'^  (Parker's  edition.)  says  they 
are.  Tower  Uamleto,  April  9th."— Turner  la  a 
Tory  leapectable  authority;  but  in  this  insUno* 
we  must  diflbr  from  him.  We  apprehend  that  the 
one  tonn  can  only  be  properly  nsed  to  describe  the 
motion  of  animate  bodieo— the  other,  that  of  In- 
animate. A  bird  files  with  swi/Tacst— the  ew^ft, 
tot  Instanee ;  a  oaanoa-hall  la  propelled  with  eefo- 
eitg, 

Oreen  ruriol,^"  J.  T."— The  green  ▼Itriot  of  com- 
merce la  more  commonly  called  copperas,  ttom  a 
popular  misconeeptlon  of  ita  true  nature ;  for  it  la 
a  sulphate  of  iron  and  not  of  eopper.  It  la  the 
blue  vitriol  alone  whkh  is  entitled  to  the  nama  ef 
copperas. 

Tko  Q^adraimre  of  Ike  CIrvle.— "D.  R.  a"— Not 

lylsther  

the  sol 

Royal  Society  o 

Sciences  have,  for  many  vears,  made  It  a  rule  not 
to  look  at  any  paper  on  .the  sul^ect.  "  This  pro- 
blem,"  says  Profosser  Da  Morgan,  "  is  never  now 
attempted  (in  print,  at  least,)  except  by  those  who 
are  altogether  ignorant  of  mathematics,  or  add  a 
most  undue  opinion  of  themselves  to  an  acquaint- 
ance with  the  elemeato  only." 

Pendutuoi  Same,—"  An  Intending  ColonUt."— Two 
saws  to  be  worked  by  a  pendulum  put  In  motion 
by  hand,  were  described  In  roL  11.  of  thU  loumal, 


only  isUiere  no  reward  offisred  by  any  public  body 
for  the  solution  of  this  problem,  but  both  the 
Royal  Society  of  London  aad  French  Academy  of 
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s.49i  and  vol.  lil.,  p.  1.  The  Mine  mode  of  actuat- 
ing  saws  had  been  often  proposed  before.  In  Bes- 
son's  Initruwt4»tarMmf  1578,  there  is  a  figure  of  a 
saw-cutting  machine  worked  bj  a  pendulum, 
palled  like  a  chorch  bell,  and  acting  through  the 
medium  of  a  right  and  left*handed  screw  and  a 
system  of  diagonal  links,  in  the  manner  of  tha 
well-known  laxy  tongs. 
Hollow  Shot.—**  Hibernlcns."— The  following  ex- 
tract f^om  Captain  Simmons'  book  on  "  HeaTjr 
Ordnance,"  will  probably  ftimlsh  our  correspond- 
ent with  all  the  information  he  requires;— '* The 
adoption  of  hollowshot  is  tantamount  to  recurring 
to  projectiles,  which  have  been  long  exploded  by 
all  nations  but  the  Turks ;  it  is  equivalent  tolusing 
granite  shot  It  matten  litt!e,  for  practical  pur- 
poses, what  the  projectile  be  formed  of,  so  that  its 
density  be  what  we  desire.  Whether  it  be  hollow 
iron  or  solid  granite,  if  Its  volume  and  specific 
gravity  be  the  same,  the  eflbcts  will  be  nearly 


identicaL  Now,  the  granite  shot  which  fdl  oo 
board  the  Windsor  Cof  i/e,  in  forcing  the  paasage 
of  the  Dardanelles,  in  1807,  and  nearly  cat  her 
mainmast  in  two,  is  said  to  hare  weighed  8Mlba.| 
consequently,  its  diameter  would  be  24*1478 
inches.  A  shell  of  iron  of  this  diameter,  and 
3-8265  Inches  thick,  will  exactly  weigh  800  Ihs. 
The  historian,  Guicciardini,  who  was  also  distSa- 
gulsbed  as  a  general  ofllcer,  writing  in  the  begia- 
ning  of  the  sixteenth  century,  speaks  of  the  In- 
troduction of  iron  shot,  by  the  French,  in  tte 
campaign  of  1494,  as  a  vast  improvement  in  the 
service  of  artillery,  and  this  belief  haa  never  siace 
been  qaestioaed,  except  by  the  inventora  of  the 
carronade  and  the  promoters  of  this  same  S!ystem,i 
improved  by  M.  Paixhans.  The  inventioa  of 
houow  shot  did  not  stand  Its  ground  on  the  Intio- 
dttction  of  carronades,  nor  wul  its  naa,  it  isfizmly 
believed,  be  extended  to  the  end  of  the  first  year 
of  a  ^u.** 


WABKLT  LIST  OF  If IW  ENaLISH  PATBHTS. 


■  William  Newton,  of  Chancery-lane,  Mlddteaet, 
olvil  engineer,  fbr  improvements  in  machinery  fbr 
liurring,  ginning,  and  carding  wool  and  cotton,  or 
•imilar  fibrous  materials  reqmrlng  those  processes. 
(Being  a  communication.)  April  27 ;  six  months. 
Edward  Walmsley,  of  Heaton  Norris,  Lancashire, 
cotton  spinner,  for  certain  improved  apparatus  for 
preventmg  the  explosion  of  steam  boilers.  April 
17;  six  months. 

WUliam  Henry  Barlow,  of  Derby,  civil  engineer, 
and  Thomas  Forster,  of  fitreatham  Common,  Sur- 
rey, gent.,  for  Improvements  In  electric  telegraphs, 
and  in  appaimtns  connected  therewith.  April  27 ; 
six  months. 

Thomas  Edmondson,  of  Manchester,  machinist, 
Ibr  improvements  in  marking  and  namberlng  rall- 
wav  and  other  tickets  or  surfkcea,  and  in  arranging 
sna  distributing  tickets.    April  27;  six  months. 


Daniel  Rice  Pratt,  of  Worcester,  MassachuseCts, 
America,  for  machinery  for  connecting  laflway 
carriages.    April  27;  six  months. 

James  K.  Howe,  of  New  York,  America,  isc  Im- 
provements in  building  ships  and  other  vessek. 
April  S7 ;  six  months. 

Roger  George  Salter,  of  Birkenhead,  Choelsr, 
surveyor,  for  certain  improvements  in  carta  for  the 
distribution  of  liquid  substances,  and  In  the  eon- 
stnietion  of  drains,  sewers,  and  ceaspoola,  and  la 
the  cleansing  of  the  same.     April  27 ;  six  nioiktha> 

Charles  Fielding  Palmer,  of  Birmingham,  te  a' 
new  or  improved  chalybeate  water.  April  27;  tbc 
months. 

Alexander  Parkes,  of  Birmingham,  experinuBtal 
chemist,  for  Improvements  in  tha  mannfaffiiya  ot 
metals,  and  in  coating  metals.  April  17;  six 
months. 


aniiertissemtntc;. 


To  SaglAeeni  and  Boiler-MhlEeni. 

TAP. WELDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOnTK  STEAM-BOILERS,  Tubes 
-^    for  Steam,  Gas,  and  other  purposes  i—all  sorU  of  Gas  Fittings.     The  Birmingham  Patent  Iran 


Tube  Company,  42,  Cambridge-street,  Birmingham,  and  Smethwiok,  Staffordahlra,  vumaflHtare  BoUar 
and  Gas  Tubes,  under  an  exoloaive  License  from  Mr.  Rlohard  Prosaer,  the  Patentee. 

These  Tubes  are  extensively'  used  in  the  Boilers  of  Marine  and  Locomotive  Steam  BoglAM  in 
Bngland  and  on  the  Continent ;— are  Stronger,  Lighter,  Cheaper,  and  more  Durable  than  Brass  Or 
Copper  Tubes,  and  are  warranted  not  to  open  in  the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works— Smethwlck,  Staflbrdshiia. 

LONDON   WAREHOUSE— No.  68,  UPPER  THAMES-STREET. 


Wliat  to  Eat,  DriiilLy  and  Avoid. 


SovvD  Diokstxoh!  What  a  boon !  but  what  a 
rarity !  All  the  wealth  in  the  world  cannot  buy  it, 
and  yet  how  simple  it  Is  to  secure  It.  Dreaouess 
nights !— How  refreshing  is  a  good  night's  rest,  and 
how  few  obtain  it !  How  fearftil  Is  illness,  and  who 
have  we  to  blame  for  It  but  ourselves  t  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  off  more 
fire  than  water  quenches.  Reader,  if  you  value  the 
desiderata  of  good  health  in  the  day,  and  tranquil 
repose  at  nights,  together  with  mental  serenity  at 
all  times,  or  should  lack  firmness  of  nerve  or  pur- 
pose, or  sufibr  from  the  sorrows  of  an  afilicted  body, 
seek  bow  to  obtain  the  former,  and  remove  the 
Utter,  in  DR.  CULVERWELL'S  lIHle  Memoirs, 
called  "HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DRINK,   and    AVOID;"  and  its   Companion— 


"  HOW  to  be  HAPPY"  (the  prio«  It  bat  la.  each; 
if  by  post.  Is.  6d.  in  stamps.)  They  recommend  no 
nostrum,  pill,  or  balm,  but  render  every  posseasor 
master  or  mistress  of  his  or  her  own  case.  They 
tell  home-truths,  and  detail  Ihcts  that  mav  astotmd, 
bat  which  are  worthy  of  recognition;  and  they  fhr- 
thermore  unmystify  the  laws  of  life,  health,  aD< 
happiness;  that  how  to  live  happily  and  content- 
edly, Is  rendered  clear  and  open  to  the  humblest 
Intelligence.  To  be  had  of  Snerwood,  2S,  Pater< 
noster-row;  Carvalho,  147,  Fleet-street;  Mann,  89. 
Comhtil;  Nelson,  457,  West  Strand,  and  all  book- 
sellers ;  or  direct  Irom  the  Author,  10,  Argyll-place, 
Regent* street,  who  can  be  personally  conferred 
with  dally  till  four,  and  in  the  evening  till  nine. 


Digitized  by 


Google 


ADVfiRTISSMBMTS.  43^1 

OUTTA  l^DRCRA  COBSPAMITS  WORBB, 

WHARF  ROAD,  CITY  ROAD, 

London,  Itt  April,  1848. 

THE  QUTTA  P£RCHA  COMPANY  hftve  great  pleasure  In  ttating  that  the  steadily  increasing  demand 
for  the  Patent  Ovita  Pckcba  Dbztiko  Bauds  Justifies  the  utmost  confidence  that  they  are  t\3Xfy 
approved. 

Their  durability  and  strettgth~i>ermanent  contractility  and  uniformity  of  suhstance— their  non- suscep- 
tibility of  injury  nrom  contact  with  Oils,  Grease,  Acids,  Alkalies,  or  Water— and  the  fhcility  with  which  the 
single  Joint  required  can  be  m&de  in  Bands  of  any  lenirth^render  them  superior  for  almost  all  working 
purposes,  and  decidedly  economical. 

Oaloshbs,  Tusxiia  of  all  siaee,  Boooxbb,  Cathetb&s,  Stxthbscopxs,  and  other  Surgical  Instrumentt ; 
Mouldings  vob  Pictvbb  FaAXBt  and  other  decorative  purposes;  Wnxrs,  Tbokos;  Txbnis,  Goi.r,  and 
CmicKBS  BAI.U,  9n.t  in  great  variety. 

Patttnt  GKitta  Perdba  Shoe  Soles. 

The  appUcability  of  Gutta  Peicha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satisdsctorUy 

tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  Its  merits  haTing  been 

.  acknowledged  by  all  who  have  tried  tt.    Indeed,  experience  has  proved  that  Gotta  Perdia  Soles  wear  twice 

as  long  aa  leather,  with  great  additional  ^^ersonai  comfort;  and  they  remain  perfectly  impervioua  to  wet 

unto  quite  worn  through. 

Boot  md  Shoe  Soles  for  Swnmer  "Wear. 

The  fact  of  the  total  imperrlouaQess  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escape  the  suffering  which  theproverblal  uneertainty  of  our  climate,  bvxn  in  Sumubr,  so  often 
inflicts  upon  the  incauUous,  and  this  eflect  may  be  seeuied  bgr  a  Sole  so  thin  and  light,  as  to  aiibrd  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

At  the  Bomt  iimt,  the  rnutrkable  non-eondueiing  projuriiet  qf  Gutta  Perdka  a  ford  a  most  valuable  pro- 
UcHom  to  ikM§ who  are  tmhjtcttd  #e §uJf9rin§ot  ineonveniiUM  1^ umlkiug  upon  heated povemenie. 

The  question  of  the  durability  of  Gutta  Feroha  Soles,  as  compared  with  Leather,  has  long  since  been 
decided  in  flavour  of  the  former;  and  na  Inatance  of  fatlnre  has  yet  come  to  the  kno^r- 
ledgre  of  the  Compeiiy  which  may  not  be  ascribed  to  a  neglect  of  their  printed 
Directions.  — _ 

Testimonials  relating  to  Sfhoe  Soles. 

"  Of  all  the  disooTeiies  and  inventions  whieh  have  hitherto  been  brought  into  notice  for  the  purpose  of 
preserving  the  feet  from  damp,  nothing  is  comparable,  either  io  cheapness  or  elDeieBey,  to  Gutta  Pezdit. 
Gardeners  especially,  whose  dally  occupations  occasion  them  to  be  much  in  the  open  air,  and  working  or 
standing  on  wet  ground,  wiU  find  this  pliable  and  simple  substance  of  infinite  value.  The  natural  caution 
which  one  uauaHy  feels  with  respect  to  new  things,  especially  whan  they  oome  eery  kifikl^  recommended, 
prevented  us  flrom  listening  with  much  attention  to  what  we  regarded  as  pretended  excellencies.  We  were, 
however,  induced  to  make  the  trial  of  a  pair  of  *  Gutta  Percha  Solea,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  daUy  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Gutta  Percha  Solee 
are,  for  dryness  and  warmness  to  the  feet,  incomparable  to  anything  we  have  erer  tried.  In  point  of  dura- 
bility, it  is  equal,  and,  we  think,  superior  to  leather. ''->Gartfen«r«' and  Farmen^  Jounma,  February  12, 
1844.  — — — 

Icopf.)  lowndes-street,  12th  November,  1847. 

If  T  nsAB  Siit,-^!  have  for  eome  time  worn  the  Outia  Pertha  Solee,  and  am  very  happy  to  bear  testi- 
mony to  tbeadniraMe  qualitlat  of  this  enhatanae  for  the  purpose  of  Shoe-ma|ing,  for  it  is  not  only  very 
durable,  but  perfectly  inpervtoos  to  wet. 

TlM  Qutla  i^s^BAe,  I  find,  peaeeasea  prepertlef  which  render  It  invaluable  for  winter  shoes.  It  ie,  com- 
•  p4tred  uiik  Leaih^t  a  ehm  eonduetor  ei  h&tH  ;  the  effect  of  this  is,  that  the  warmth  of  the  feet  is  retained, 
however  cold  the  surftee  may  be  on  which  the  person  stands,  %nd  that  clammy  dampness,  so  objectionable 
in  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  first  using  Gutta  Percha  shoes,  the  wearer 
is  forcibly  struck  with  the  superior  warmth  and  comfort  which  is  produced  by  thlsnon-oonducting  property, 
and  I  confidently  predict  that  all  those  who  try  Gutta  Percha  will  be  steady  customers.— I  am,  my  dear 
Sir,  very  truly  ^Gre,  JAM£8  C.  GUMMING,  ]i.D. 

To  C.  Haaoock,  Ea4»,  the  Gutta  Feieha  Company. 

OBMTI.BKBK,— I  havc  givcu  the  QuHa  Perekm  Boot  Solu  what  may  be  considered  a  fair  trial ;  namely, 

t)iree  months'  constant  wear  on  a  rough  gravelly  hwd,  and  can  bear  testimony  to  iu  useflilness :  wUh  proper 

care  inputting  thim  on,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  Leather, 

'  and,  bemg  impervtoua  to  wet,  will  be  found  invaluable  to  persona  sul^ect  to  daxnp  or  cold. feet.   W.  DIAR, 

Noiwmbex  4th,  1847.  Principal  Ofllcer  H.  M.  Customs,  WhitstaUe. 

iCopu.)  Manchester,  1st  March,  1848. 

Sib,— in  the  month  of  August  last  I  began  to  wear  a  pair  of  Gutta  Percha  Soles,  put  on  by  my  father, 
who  is  a  shoemaker.  No.  18,  Port-street,  and  have  worn  them  every  day  since,  being  upwards  of  six 
months,  and  I  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  soUs  would  wear  a  month 
longer.    They  have  out-worn  three  pain  of  heels,  which  had  strong  iron  nails  beat  in.— Yours,  &c., 
(Signed)  ALFRED  LAMB, 

Porter  at  Findlater  and  Mackle's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11,  Corporation*  street. 

{Copv.)  Manchester,  8th  March,  1848. 

SxB,— It  is  with  pleasure  that  I  bear  testimony  to  the  good  qualities  of  Gutta  Percha  Soles.  You  are 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  in  all  weathers ; 
and  since  I  began  to  wear  Gutta  Percha  Soles,  I  have  not  had  to  complain  of  wet  or  cold  feet:  the  pahr  I 
have  on  now  have  been  in  almost  daily  use  for  mere  than  four  months,  and  my  fear  is  that  the  upper 
leathers  will  be  worn  out  first.  I  am  quite  sure  that  I  save  fh)m  thirty  to  filly  per  cent,  in  the  coet  of 
shoes,  in  consequence  of  my  family  wearing  Gutta  Percha  Soles,  and,  so  long  aa  I  can  get  them,  I  intend  to 
wear  them  in  preference  to  anything  cL^e  I  have  seen.— Yours  respectfully,     THOMAS  WHITEHEAD, 

To  Mr.  Henry  Statham,  1 1 ,  Corporation  street.  Gas  Office,  Town  Hall,  King-  street. 


Digitized  by  VjOOQ  l€ 


432 


ADVERTI8BMENT8. 


To  Inventors  aAd  IPatentoea. 

MESSRS.  ROBERTSON  &  CO., 

VATEMT  SOLICITORS, 

(Of  wliicli  firm  Mr.  J.  C,  ROBERTSON*  the 
Editor  of  the  Michawicb'  Maoazikb  from  Its 
commencement  in  1828,  it  principal  partner,) 
undertake 

The  proeoration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Fortigv 
Countries,  and  the  transaction  generally  of  all  bnsi> 
ness  relating  to  Patbmts. 

SpeclfieatlonB  Drawn  or  Rerised. 
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Boring  the  earth  to  great  depths  hu 
been  always  hitherto  a  very  tedious  and 
ei pensive  process,  and  it  has,  in  conse- 

?uence,  been  one  of  very  limited  use. 
n  mining,  where  it  might  be  univer* 
sally  employed  with  the  greatest  ad- 
vantage, for  drainage  and  ventilation, 
it  has  not,  we  believe,  been  had  re- 
course to  for  these  purposes  at  aU, 
being  merely  used  in  a  tentative  way,  to 
ascertain  the  existence,  or  depth,  or 
direction  of  mineral  veins  and  seams. 
The  most  essential  service  which  it  has 
yet  rendered,  has  been  to  the  Artesian 
system  of  well-sinking,  and  that  solely 
because  it  offered  the  only  possible  means 
of  accomplishing  the  object  in  view. 
Much  was  expected  from  the  improved 
plans  of  Beart,  of  our  own  country,  and 
Fauvelle,  of  France  (see  Meeh,  Mag., 
Yol.  xlv.,  n.  308) ;  but  neither  of  them 
can  be  said  to  have  been  as  vet  produc- 
tive of  any  very  decided  res^ults. 

The  chief  sources  of  the  tediousness 
and  expense  of  boring,  as  now  boilkmonly 
conducted,  are,  Jirst — the  employment 
of  borers,  which  require  to  be  raised  to 
the  surface  every  time  they  become  (Hied 
or  clogged  with  the  dSbris  or  sludge ; 
and  second — the  connecting  of  iHe  borer 
with  the  working  power  employed,  by 
ineans  of  jointed  rods;  the  constant 
screwing  and  unscrewing  of  which  in- 
volves an  infinity  of  trouble. 

By  the  improvements  which  we  are 
now  about  to  describe,  the  first  of  these 
objections  is,  to  a  great  extent,  obviated, 
and  the  second  entire!  v  so.  The  borer  is 
ao  constructed  as  to  take  up  within  iteelf 
the  borings  as  fast  as  they  are  made,  and 
pass  them  upwards  into  a  hollow  shaft 
of  considerable  capacity;  so  that,  for 
forty,  or  fifty,  or  more  raisings  of  the 
borer  to  the  surface,  and  as  many  inter- 
ruptions to  the  progress  of  the  boring, 
one  only  will  suffice.  Again :  instead  of 
jointed  rods,  Mr.  Gard  employs  a  conti- 
nuous chain  or  rope  to  lower  and  raise 
the  borer.       *        ' 

A  further  and  most  important  impiravef- 
raent  of  Mr.  Gard*s,  consists  in  working 
the  borer  by  means  of  machinery  so  con- 
structed that  the  borer  makes  a  perfectly 
round  hole  at  on&and  the  Stfme  operation,  . 


and  descends  always  with  one  nnifbnu 
force,  no  matter  what  the  depth  of  the 
boring  may  be — the  extra  length  of 
chain  or  rope  being  regularly  counter- 
balanced as  the  operation  proceeds. 

I.  The  Barer. 

The  borers  usually  employed  are 
sometimes  made  of  a  round  form,  like 
the  shell-bits  and  nose-bits  used  in 
carpentry ;  at  other  times  they  are 
made  of  a  straight,  chiseMike  fotm, 
with  a  hollow  shaft  or  handle;  and 
the  borings,  when  they  rise  up  around 
the  tool  to  the  height  of  the  shaft,  pass 
through  an  orifice  into  the  hollow  of  the 
shaft.  Sometimes,  also,  borers  of  the 
description  last  mentioned  have  been 
surmounted  by  hollow  cylinders,  screwed 
or  otherwise  fixed  into  them,  which  have 
served  as  additional  receptacles  for  the 
borings.  All  these  forms  of  borers  have 
this  defect — ^that  they  become  speedily 
encumbered  by  the  bored-out  materials^ 
which  accumulate  to  a  greater  or  less 
extent  around  the  cutting  edges  or  points 
of  the  tools,  and  are  consequently  difficult 
to  work.  Now,  the  nature  of  this  branch 
of  Mr.  Card's  improvements  consists  in 
making  the  cutting  ends  or  bits  of  an 
inverted,  cup-like,  or  concave'  form,  di- 
vided by  a  cross  into  four  segments,  with 
apertures  le|ding  directly  from  these  Seg- 
ments into  a  hollow  cylinder  or  shan, 
screwed  into  the  neck  of  the  bit^  whereby 
the  bored-out  materials  are  removed  out 
of  the  way  of  the  cutting  edges,  almost 
immediately  after  they  are  detaibhed  front 
die  perforated  strata,  or,  at  least,  much 
Sooner  than  by  any  other  boring  machine 
or  tool  now  in  use.  '  .  ' 

Fig.  1  of  tba  accompanying  engravfaigs  is 
an  external  elevation  of  a  borer  on  this 
improved  plan  ;  fig.  2  a  sectional  elevation 
of  it ;  fig.  3  a  bottom  plan,  and  fig.  4  a 
plan  on  the  line  ab.  A  is  the  con6ave  lM>ring- 
bit.  Externally,  this  bit  is  of  a, cylindrical 
form  from  the  point,  e,  do«rn«rards,  b«!t  frofla 
e  iipwardi  it  is  sltgfatly  Upered,  there  being  a 
difference  of  abjut  half  an  inch  in  the  dia- 
meters at  top  and  bottom.  B  is  the  croea 
by  which 'the  interior  concave  space  is  divi- 
ded into  four  segments,  B,  E,  B,  B.  Tbo 
nnder  or  catting  edge  of  the  drcnlar  part  of 
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the  bit  if  msidewitli  •  nnigle  bevil,  indioiog 
inwards,  so  as  to  throir  all  the  borings 
inwards ;  but  the  tinder  edges  of  the  four 
arms  of  the  cross  are  made  with  doable  be?ils, 
and  eoBTCx.  The  body  of  the  bit  is  made 
of  wrought  iron,  but  all  the  other  under  or 
eattmg  edges  are  of  steel.  C  Is  the  hollow 
shaft,  which  is  screwed  into  the  neck  or 
tapered  part  of  the  bit ;  it  may  he  of  any 
convenient  length.  C  is  a  talTe-seat,  which 
is  placed  at  the  bottom  of  the  reoess  into 
which  the  shaft,  C,  is  screwed,  and  is  kept 
down  by  that  shaft  when  it  is'  fixed  in  its 
place.  In  the  centre  of  this  valve- seat  is  » 
oircnlar  aperture,/,  which  commnnioates 
by  four  holes,  e,  e,  e,  e,  with  the  eoneave 
segments,  E,  £,  £,  B.  V  is  a  ball-valve, 
which  fits  the  circular  aperture,  /.  As  the 
ooncave  segments,  B,  E,  £,  E,  become  filled 
with  borings,  which  commonly  takes  place 
at  each  stroke  of  the  borer,  tiiese  borings 
are  forced  up  through  the  holes,  e,  e,  e,  ft 
and  their  common  outlet,/,  into  the  hoUow 
interior  of  the  shaft,  C,  (the  ball. valve,  V, 
giving  way  before  them,  and  being  kept 
from  rising  too  high  by  a  small  bar  across 
the  tube;)  and  the  quantity  forced  up  at 
each  stroke  is  prevented  from  returning  by 
the  descent  of  the  ball  into  its  seat  at  the  • 
end  of  the  stroke.  On  the  shaft,  C,  becom- 
ing filled,  the  instrument  is  raised,  in  the 
manner  to  be  presently  explained,  when  it 
may  be  emptied  either  through  the  top 
aperture,  F,  or  (which  the  inventor  rather 
prefers)  by  passing  an  iron  rod  np  through 
one  of  the  under  holes,  e,  and  thereby  lifting 
the  ball-valve,  V,  when  the  contents  of  the 
hollow  shaft  will  flow  or  run  out.  P  is  an 
aperture  for  the  escape  of  the  air  expelled 
^om  the  hollow  shaft,  C.  G,  G,  G,  G,  are 
holes  for  the  admission  of  air  or  water  into 
the  concave  segments,  E,  in  order  to  prevent 
any  vacuum  being  accidentally  formed  there. 

II.  The  Warding  Machinery. 

Fig.  5  is  a  side  elevation,  and  fig.  6  an 
end  devation  of  the  machinery  by  wUcfa  the 
borer  is  lowered  and  raised.  AA  is  a 
framework  of  wood,  by  which  the  asaehineij 
ie  supported ;  B  is  the  lifting,  bar,  which  ii 
attached  at  top  by  a  moveable  key,  o,  to  a 
sUding  cross  head,  C^  which  moves  in 
grooves  in  the  framework.  Near  to  the 
bottom  the  bar  B  passes .  through  a  fixed 
cross  head  or  guide,  C-.  The  moveable 
cross  head  determines,  of  course,  the  length 
to  which  the  liftiog-bar  ii  to  be  raised  up, 
and  consequently  the  height  the  boring  tool, 
(which  is  attached  to  it  by  the  chain,  D,)  is 
allowed  to  fall  at  each  stroke  made  by  the 
machine.  EB  are  buffers,  composed  of 
caoutchouc,  or  tome  other  like  elastic  subr 


stanoe,  which  form  stops  to  the  fiurther 
descent  of  the  lifting- bar,  and  prevent  any 
injurious  effects  being  produced  upon  the 
framework  by  the  ends  of  the  cross  head. 
Pis  ashaft^\vhich  has  its  bearings  in  the 
framework,  and  carries  the  fiy*  wheel  G,  tb« 
drum  H,  the  wiper  I,  and  the  pulley  K, 
all  of  which  are  securely  keyed  to  it.  By 
the  pnlley,  K,  and  a  belt  carried  over  it 
from  some  prime  mover,  the  shaft  itself  Sa 
put  in  motion.  The  chain,  D,  by  whick 
the  borer  is  connected  to  the  lifting-bar,  B, 
requires  to  be  somewhat  longer  than  the 
depth  the  hole  is  to  be  bored  ;  the  part  of 
^  the  chain  which  is  not  in  actual  use  being 
carried  over  the  drum,  H,  and  then  attached 
to  some  convenient  part  of  the  framework. 
L  is  a  lever  having  its  bearings  on  the  fhune- 
work  at  M ;  this  lever  is  connected  st  the 
one  end  by  a  link,  N,  to  the  upper  end  of 
the  lifting*bar,  B,  and  from  its  other  end 
there  are  suspended  weights,  O,  which  form 
a  counterbalance  to  tbe  increasing  weight  of 
the  chain  as  the  hole  proceeds  in  depth. 
When  the  machine  is  to  be  worked,  the 
shaft  is  made  to  rotate  in  the  direction  of 
the  arrow.  Bach  revolution  of  the  shaft 
causes  the  wiper,  I,  to  come  in  contact  with 
the  friction-pulley,  P,  which  is  attached  to  the 
side  of  the  lifting-bar,  and  thereby  lifts  up 
the  llftfaig-bar,  the  chain,  and  the  borer. 
The  instant,  however,  tbe  wiper  quits  its 
hold  of  the  pulley,  P,  tbe  lifting  •bar,  the 
chain,  and  the  borer  fall  by  their  own  gra- 
vity through  the  space  they  were  raised  up 
by  the  wiper;  and  thus  the  operation  is 
carried  on  continuously. 

When  the  borer  is  to  be  raised  to  the 
surface  to  be  emptied  of  its  contents,  the 
chain  is  disconnected  from  the  liftiog-bar, 
the  connection  being  formed  by  means  of  a 
claw,  which  takes  hold  of  any  one  of  the 
links  of  the  chain.  The  lifting-bar  is  then 
raised  up  to  its  highest  point,  by  means  of 
the  wiper.  The  lever,  R,  is  now  brought 
under  tbe  projecting  pin,  8,  and  by  applying 
power  to  the  lever,  R,  the  lifting- bar  is 
raised  up  until  the  pnlley,  P,  is  without  the 
rtoige  of  the  action  of  the  wiper,  which  is 
then  held  in  that  position  by  a  pin,  T,  in- 
serted into  the  framework  above  the  outer 
end  of  the  lever,  R.  The  chain  is  then 
drawn  tightly  over  the  drum,  H,  and  the 
shaft,  P,  put  in  motion,  whereby  the  borer 
is  speedily  brought  to  the  surface.  The 
utmost  length  of  fall  given  to  tbe  borer  is 
determined  by  the  length  of  the  wiper,  I ; 
but  a  shorter  stroke  may  be  given  at  plea- 
sure, by  brukging  the  cross  head,  C^ ,  further 
down  upon  the  lifting -bar,  which  is  accom- 
plished by  means  of  the  moveable  key,  C. 
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aXPIftXMVMTg   ON  THB   rOSOl   or  TBI   WATBS  Or  THI   ATLAHTIO   AMD   OBmMAK 

OOUkVg,     BT  THOMAI  STBTINSOX,  BSO.,  C.B. 

(Fcom  the  Report  of  the  Hafboar  of  Refuge  CommiMlonen.] 


In  forming  designs  of  marine  worlu, 
the  engineer  haji  always  a  difficnlty  in  esti- 
mating the  force  of  the  wa?es  with  wliich  he 
has  to  contend.  The  information  on  sncb  a 
matter,  which  is  derived  from  local  informants, 
who,  although  intelligent  in  the  departments 
of  trade  which  they  follow,  are,  ne?erthe- 
less,  more  or  less  prejudiced  from  being  con- 
stantly on  the  spot,  is  not  satisfactory  ;  and 
it  has,  therefore,  often  ocoorred  to  me  that 
it  would  be  most  desirable  if  the  engineer 
oould  be  enabled,  to  some  extent  at  least,  to 
disregard  the  prejudiced  statements  of  others, 
and  the  TSgue  impressions  left  by  them  on 
hb  own  mind,  and  really  to  ascertain,  by 
direct  experiment,  what  force,  expressed  in 
pounds,  per  square  foot,  the  sea  actually 
exerts  upon  the  shores  where  his  buildings 
are  proposed  to  be  erected. 

Notwithstanding  the  want  of  all  direct 
experiments*  on  this  subject,  and  the  some- 


what unpromising  nature  of  such  an  in- 
quiry, I  was,  nevertheless,  induced  to  attempt 
uie  construction  of  an  instrument  to  cffeet 
the  desired  end ;  and  after  sererai  firnitless 
devices  had  been  put  to  the  test,  I  at  length 
succeeded  in  forming  one  whose  indications 
I  hope  to  be  able  to  show  are  tmatwortiby. 
Before  considering  the  results  obtained, 
however,  I  slwll  explain  the  constmetion  of 
this  simple  self- registering  instrument. 

The  letters  DEPD  represent  a  oast-iron 
cylinder,  which  is  firmly  bolted  at  the  pro* 
jecting  flanges,  CC,  to  tlie  rock  where  the 
experiments  are  wanted.  Tliis  cylinder  has  a 
flange  at  DD.  LL  is  a  door,  which  is  opened 
when  the  observation  is  to  be  read  off.  AA 
is  of  iron,  and  forms  a  drcular  plate  or 
disc,  on  which  the  sea  impinges.  Fastened 
to  the  disc  are  four  guide-rods,  BBBB. 
These  rods  pass  through  a  circular  plate, 
CC,  (which  is  screwed  down  to  the  flange. 


DD,)  and  also  through  holes  in  the  bottom, 
EF.  Within  the  cylinder  there  is  attached 
to  the  plate,  CC,  a  powerful  steel  spring,  to 
the  other  or  free  end  of  which  is  fastened 
the  small  circular  plate,  KK,  which  again 
b  secured  to  the  guide-rods,  BBBB.  There 
are  also  rings  of  leather,  TT,  that  slide  on 
the  guide,  rodi,  and  serve  as  indices  for 
registering  how  far  the  rods  are  pushed 
through  the  holes  in  the  bottom ;  or,  in  other 
words,  how  much  the  spring  has  been  drawn 
out  or  lengthened  by  the  force  of  the  sea 
acting  upon  the  plate  or  disc,  AA.    The 

*  sir  8.  Brown  hae  indeed  lUted,  that  at  Briffh- 
ton  he  found  the  impetns  of  the  waves  during 
heavy  gales  was  "  equal  to  80  Ihs.  to  a  foot  upon  a 
cylindrical  column  of  12  inches  diameter.**  The 
hydrostatical  pressure  of  a  wave  only  1 1  foot  high  is 
equal  to  M  Ihs.  upon  a  square  foot. 


object  of  having  four  leathern  rmgs,  where 
one  might  have  answered  the  purpose,  was 
merely  that  they  might  serve  as  a  cfaedt 
upon  each  other ;  and  so  perfectly  did  Ihey 
answer  the  purpose  intended,  that  in  every 
iostance  they  were  found  equidistant  from 
the  bottom  of  the  cylinder ;  proving  thereby, 
that,  after  the  recoil  of  the  spring,  they  had 
all  kept  their  places.  The  guide-rods  are 
graduated,  so  as  to  enable  the  observer  lo 
note  exactly  the  quantity  that  the  spring  has 
yielded.* 

This  instrument,  which  may,  perhaps,  be 
not  improperly  termed  a  Marine  Dynaaso- 

*  It  has  been  suggested  to  me,  that  the  indlca- 
riona  of  the  inatrument  might  be  made  throagh  the 
medium  of  a  flexible  wire  or  chain  at  a  oonaldetaMr 
distance  from  the  Instrument,  and  thus  thetaapsilse 
of  every  wave  might  be  observod. 
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meter,  is,  therefore,  a  self-registering  ap- 
paratni  which  indioatet  the  mazimmn  force 
of  the  waves.  In  the  gradoation  of  the  in« 
•tmment,  the  power  of  the  spring  is  ascer- 
tained by  carefully  loading  the  disc  with 
weights,  so  that  when  the  quantity  that  the 
spring  has  yielded  by  the  action  of  the  sea  is- 
known,  the  pressure  dne  to  the  area  of  the 
4isc  exposed  is  known  also.  The  discs  em- 
ployed were  from  3  to  9  inches  diameter, 
but  generally  6  inches,  and  tiie  powers  of 
thd  springs  varied  from  about  10  lbs.  to 
about  50  lbs.  for  every  i^th  inch  of  elongation. 
Their  respective  effects  were  afterwanls  re- 
duced to  a  value  per  square  foot.  The  in- 
strument was  generally  placed  so  as  to  be 
immersed  at  about  three-fourths  tide,  and  in 
such  situations  as  would  afford  a  consider- 
able depth  of  water.  It  is  not  desirable  to 
have  the  instrument  placed  at  a  much  lower 
level,  as  it  has  not  unfrequently  happened 
during  a  gale,  that  for  days  together  no  one 
could  approach  to  read  off  the  result  and  re- 
adjust the  indices  to  zero.  It  must,  however, 
at  the  same  time  be  remarked,  that  it  is  in 
most  situations  almost  impossible  to  receive 
the  force  unimpaired,  as  the  waves  are  more 
or  less  broken  by  hidden  rocks  or  shoal 
ground  before  tSey  reach  the  instrument. 

In  connexion  with  the  apparatus  above 
described,  a  graduated  pole  was  erected  on 
an  outlying  sunken  rock,  for  the  purpose  of 
ascertaining  the  height  of  the  waves ;  but 
the  observations  were  not  of  so  satisfactory 
a  nature  as  could  have  been  desired,  and  the 
poles  soon  worked  loose  from  their  attach- 
ments, and  disappeared. 

With  the  instrument  which  has  been  ex- 
plained, I  entered  upon  the  following  train 
of  observations : 

In  1842,  several  observations  were  made 
on  the  waves  of  the  Irish  Sea  at  the  island 
of  Little  Rosi,  lying  off  the  Bay  of  Kirk- 
cudbright. Since  April,  1843,  till  now,  con- 
tinued observations  have  been  made  on  the 
Atlantic  at  the  SkerryTore  and  neighbouring 
rocks,  lying  off  the  island  of  Tyree,  Argyll- 
shire.  And  in  1844  a  series  of  similar  ob- 
servations  was  begun  on  the  German  Ocean 
at  the  Bell  Rock.  It  will  be  seen,  that  ib 
selecting  these  localities  a  varied  exposure 
has  been  embraced,  comprising  the  compa- 
ratively sheltered  Iriifti  Sea,  the  more  ex- 
posed eastern  shore  of  Scotland,  and  the 
wild  rocks  of  Skerry  vore,  which  are  open  to 
the  full  fury  of  the  Atlantic,  Uie  far  distant 
shores  of  North  America  being  the  nearest 
land  on  the  west. 

.  Referring  for  more  full  information  to  the 
Cables  of  experiments  which  accompany  this 
paper,  it  will  be  sufficient  in  this  place  to 
state  generally  tiie  following,  as  the  results 
obtained : 

In  the  Atlantic  Ocean,  according  to  the 


observations  made  at  the  Skerryvore  rocks, 
the  average  of  results  for  live  of  the  summer 
months  during  the  years  1843  and  1844,  is 
611  lbs.  per  square  foot.  The  average  re- 
sults for  six  of  the  winter  months  (1843  and 
1844),  is  2,086  lbs.  per  square  foot,  or' 
thrice  as  great  as  in  the  summer  months. 

The  greatest  result  yet  obtained  at  Skerry* 
vore  was  during  the  heavy  westerly  gale  of 
the  29th  of  March,  1845,  when  a  pressure  of 
6,083  lbs.  per  square  foot  was  registered. 
The  next  highest  is  5,323  lbs. 

In  the  German  Ocean,  according  to  the 
observations  made  at  the  Bell  Rock,  the 
greatest  result  yet  obtained  is  3,013  lbs.  per 
square  foot. 

It  thus  appears,  that  the  greatest  effect  of 
the  sea,  which  has  been  observed,  is  that 
of  the  Atlantic  at  'Skerryvore,  which  is 
nearly  equal  to  three  tons  per  square  foot. 

These  experiments,  amounting  to  267  in 
number,  and  on  the  Atlantic  alone  extending 
over  23  months  continuously,  are  not  intended 
to  prove  anything  further  than  the  simple  fact, 
that  the  sea  has  been  known  to  exert  a  force 
equivalent  to  a  pressure  of  three  tons  per 
square  foot,  however  much  more.  Now, 
when  we  consider  that  the  hydrostatic  pres- 
sure due  to  a  wave  of  20  feet  high  is  no 
more  than  about  half  a  ton  on  a  square  foot, 
we  see  how  much  of  their  force  the  waves 
owe  to  their  velocity.  There  can  be  no 
doubt,  however,  that  results  higher  than 
this  will  be  obtained.  Were  a  train  of  ob- 
servations made  at  various  points  of  the 
coast,  the  result  would  not  only  be  highly 
useful  in  practice,  as  they  would  by  refer- 
enoe  to  existing  marine  works  show  what 
sizes  of  stones  and  proportions  of  piers  were 
able  to  resist  seas  of  a  given  force ;  but  they 
would  form  an  interesting  collection  of  in- 
formation with  regard  to  the  relative  forces 
of  the  waves  in  our  contracted  hajs  and 
estuaries,  as  compared  with  those  ob'served 
in  the  ocean;  and  would  thus  supply  the 
want  which,  as  already  stated,  all  engineers 
labour  under,  to  a  greater  or  less  degree,  in 
designing  marine  works. 

It  is  proper,  however,  to  observe,  that 
there  may  be  some  objection  to  referring 
the  action  of  the  sea  to  a  statical  value. 
Although  the  instrument  might  perhaps  be 
made  capable  of  giving  a  dynamical  result, 
it  was  considered  unnecessary,  in  these  pre- 
liminary experiments,  to  do  anything  more 
than  represent  the  maximum  pressure  regis- 
tered by  the  spring,  becanse  the  effects  of 
the  waves  may,  from  supposing  them  to 
have  continuity  of  action,  be  perhaps  re- 
garded as  similar  to  a  statical  pressure, 
rather  than  to  the  impact  of  a  hard  body.* 


*  With  Teferenee  to  the  continuoas  action  of 
water,  I  may  notice  the  effects  produced  by  the 
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!%•  iiMT  ooincideoce,  or,  indeed,  ahnoet 
perlMt  agreement  of  the  resist  of  the  ezpe- 
rinenta  made  with  different  instriimentai 
.  goea  far  to  ahow  that  the  wa? ea  act  in  my 
much  the  lame  manner  aa  a  pnaaure,  although 
both  presanre  and  impact  moat  obnooaly 
enter  into  their  effect.  In  the  experiments,  • 
begun  Februarj,  1844,  and  given  at  the  end 
of  the  paper,  the  three  iaitnimenta  had  not 
only  different  areaa  of  diaea,  hot  very  differ- 
ent powera  of  apringi,  and  yet  the  reanita 
were  almost  identical.  Now,  the  aame  force, 
anppoting  the  wavea  to  act  like  the  impact 
of  a  hard  body,  woold  in  the  marine  dyna- 
mometer assume  very  different  statical 
Talues,  according  to  the  spacea  in  which 
that  force  waa  expended  or  developed;  so 
that  with  the  aame  force  of  impact,  the 
indioatioD  of  a  weak  spring  wonld  be  leas 
than  that  of  a  atronger. 

In  future  experiments  it  may  be  interest- 
ing, however,  to  test  the  aprings  dynamically, 
by  meana  of  the  impact  of  a  heavy  body 
dropped  from  a  given  height  upon  the  plate 
or  diae  of  the  inttrument.  In  some  experi- 
menta  lately  made  in  tbia  way,  by  dropping 
a  cannon-ball  upon  the  disc,  it  appeared 
that,  within  the  limita  of  the  experiments, 
there  waa  for  each  individual  spring  a  ratio 
between  the  value  registered  by  the  leathern 
index  and  the  calculated  momentum  of  the 
impinging  body.  These  ratios  were,  of 
course,  found  to  vary  in  springs  of  different 
power,  and  to  be  conatant  only  for  springs 
of  the  aame  power.  Did  the  wavea,  there- 
fore, act  by  a  sudden  finite  impact,  like  the 
cannon-ball  employed  in  this  instance,  we 
could  scarcely  have  found  such  harmony 
between  the  resnita  of  instruments  with  dif- 
ferent aprings  aa  the  experimenta  alluded  to 
afford.  At  the  same  time,  the  result  cannot, 
perbapa,  be  in  strictnesa  considered  correct ; 
but,  from  the  elongation  of  the  apring  being 
▼ery 'small,  the  results  may  be  regarded  ma 
practically  correct, — the  more  ap  when  we 
find  ao  remarkable  a  coincidence  of  reaulta 
as  that  alluded  to. 

I  shall  now  contrast  the  indicationa  of  the 
marine  dynamometer  by  atating  a  few  facta 
regarding  the  aaoertained  effect  of  the  waves 
in  the  elevation  of  spray,  and  in  the  traat- 

iiilnre  of  Belth'i  Dam,  a  reservoir  tftuated  upon 
Che  high  grounds  near  Cartsdyke,  Imm^diateij  east 
of  Greenock.  Thisdam  hada  head  or20  feet  of  water, 
and  gave  way  on  the  night  of  the  'J  1  st  November  1895, 
when  tbo  water,  after  breaking  down  another  reser- 
voir below  it.  ruebed  through  the  streeU  of  Cares- 
dyke,  causing  the  melancholy  loss  of  no  fewer  than 
41  lives.  This  aontinuous  flow  of  water  carried 
away  many  houses ;  and,  among  other  instances  of 
4U  power,  it  is  recorded  that  a  *'  mass  of  rock, about 
16  tons  Wright,  was  borne  along  by  the  torrent  to  a 
distance  of  80  or  40  yards.**  This  ease,  then,  which 
almost  equals  the  records  of  the  f^y  of  the  aaa, 
ahowB  the  effects  which  continuous  action  may 
produce. 


poitattoa  of  heavy  maaaea  of  rock.  This  is 
more  oapeoially  important,  as  to  aome,  the 
reaulta  indicated  by  the  instrument  have 
appeared  greater  than  they  could  have  ex- 
pected ;  and  it  has  even  been  supposed  that, 
were  they  correct,  the  atones  which  oonati- 
tttte  our  marine  worka  would  be  acattered. 
Before  passing  from  thia  point,  it  may  be 
well  to  observe  that  the  stonea  compoalag 
aea-worka  are  not  only  wedged  and  com- 
pacted together,  but  they  derive  from  the 
aupehncumbent  courses  (independently  of 
the  support  afforded  by  the  backing),  a 
preaaure  so  great  as  to  cause  an  amount  of 
friction  which  is,  in  moat  oaaea,  greatly 
more  than  aufficient  to  preserve  them  in 
their  places. 

But  to  return  to  the  facta  of  the  ascer- 
tained effects  of  the  wavea,  it  may  be  inter- 
eating,  in  the  firat  inatance,  to  give  some 
idea  of  what  may  be  looked  for  in  compaiu- 
tively  small  expaaaea  of  water,  such,  for 
instance,  aa  the  lakea  of  North  America, 
which,  however,  exhibit  during  gales  of  wind 
all  the  oharactertatica  of  an  open  sea.  In 
the  north-eastern  oomer  of  Lake  Erie,  the 
harbour  of  Buffalo  waa  conatructed  at  a  cost 
of  about  j^40,000.  It  ia  mentioned  in  the 
"  Civil  Engineering  of  North  America," 
tiiat  the  author  *^  measured  (at  thia  harbour) 
several  atonea  which  had  been  moved ;  and 
one  of  the  largest  of  them,  weighing  upwarda 
of  half  a  ton,  had  been  completely  turned 
over,  and  lay  with  its  bed  or  lower  aide 
uppermost/' 

In  the  Firth  of  Forth,  at  the  Oraaton 
Pier  works,  on  19th  December,  1836,  after 
a  gale  from  the  north-east,  one  stone  waa 
moved  measuring  15  cubic  feet,  or  about 
one  ton  in  weight,  and  thrown  on  the  beach, 
after  having  been  built  into  the  wall ;  and  a 
stone  containing  18  cubic  feet  waa  moved 
30  feet  from  ita  place;  while  the  pierm 
perduei,  or  mould- stones,  were  washed  down 
to  a  slope  of  about  4  to  1.  • 

The  following  instance,  which  occurred  at 
the  landing  alip  of  the  Calf  Point,  Isle  of 
Man,  afforda  a  proof  of  the  great  force  of 
the  waves  even  in  the  Iriah  Sn.  During  a 
gale  from  the  north-west  a  block  waa  lifted 
firom  ita  plaoe  in  the  wall,  and  thrown  land- 
warda,  which  measured  123^  cubic  feet, 
equal  to  about  10  tons  weight. 

In  the  German  Ocean, we  can  rttti  to  the 
Bell  Rock  Lighthouse,*  which,  though  112 
feet  in  height,  is  literally  buried  in  foam  and 
spray  to  the  very  top,  during  ground  swells, 


*  At  saeh  a  sitiutlon  as  the  Bell  Rock,  a  column 
of  water  or  of  atr  could  be  conducted  into  the  inte- 
rior of  the  hoiue,  and  might.  In  one  caee,  show  the 
Ibrce  of  each  wave  as  It  struck  the  building  bv  tbe 
rise  of  Che  water  column ;  or,  in  the  other,  nj  a 
pressare-gauge,  ahow  the  same  result  in  r' 
^ams  by  c 
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ttkm  tiMre  is  no  wnuL  It  is,  thsnTotw^  a 
TH7  important  station  for  making  inoh  ex- 
periments, because  the  rise  of  the  ipraf  msy 
be  regarded  as  a  scale  by  wiiich  the  resnlts 
qf  the  marine  dynamometer  can  be  checked 
or  compared. 

In  the  published  account  of  this  work 
there  occurs  the  following  statement : — On  ' 
the  24th  October,  1819,  the  spray  rose  to 
the  height  of  105  feet  above  the  rock.  '<  It 
may,  perhaps,  therefore,"  says  the  au&or, 
'*be  condnded,  that  the  maximum  force  of 
the  sea  at  the  Bell  Rock  is  to  raise  the  sprays 
to  the  height  of  about  105  feet  above  the 
surface  of  the  rock ;"  aad  deducting  16  feet, 
which  is  the  height  tliat  the  tide  rises  upon 
tlie  tower,  there  is  left  89  feet,  as  the  height 
to  which  the  water  is  raised.  This  is  equi- 
Talent  to  a  hydrostatic  pressure  of  about  2| 
tons  on  the  square  foot.  Since  that  time, 
howeyer,  there  have  been  still  greater 
proofs  of  the  force  of  elevation.  On  the 
20th  November,  1827,  the  spray  rose  1 17  feet 
above  the  foundations  or  low-water  mark ; 
and  the  tide  on  that  day  irose  11  feet 
upon  the  tower,  leaving  106  feet  as  the 
height  of  elevation  (eiclasive  of  the  trough 
of  die  sea) ,  being  equivalent  to  a  pressure 
of  very  nearly  3  tons  per  square  foot. 

At  the  island  called  Barrahead,  one  of  the 
Hebrides,  a  remarkable  example  occurred 
daring  a  storm  in  January,  1836,  in  the 
movement  of  a  block  of  stone,  which,  from 
■MBSurement  taken  on  the  spot,  is  9  feet  x  B 
feet  X  7  Iset— 604  cubic  feet,  which,  allow- 
ing 12  feet  of  this  gneiss  rock  to  the  ton, 
win  be  about  42  tons  weight.  This  great 
mass  was  gradually  moved  5  feet  from  the 
place  where  it  lay,  having  been  rocked  to 
and  fro  by  the  waves  till  a  piece  broke  off, 
which,  rolling  down  and  jamming  itself  be* 
tween  the  moving  mass  and  the  shelving 
rock  on  which  it  rested,  immediately  stop- 
ped the  oscillatory  motion,  and  thus  pre- 
vented the  further  advanoe  of  the  alone. 

Mr.  Reid,  the  principal  keeper  of  Barra- 
head ligfatliouse,  the  assistant  keeper,  sad 
all  the  inhabitants  of  the  tittle  island,  woM 
•fe-witnesses  of  ibis  onrious  exhibition  of 
the  force  of  the  waves ;  and  Mr.  Beid  ako 
gives  the  following  description  of  the  man- 
ner in  which  they  acted  upon  the  stone : 

'**  The  sea,''  he  says,  **  when  I  saw  it 
striking  the  stone,  would  wholly  immerse  or 
bury  it  out  of  sight,  and  the  run  extended 
np  to  the  grass  line  above  it,  making  a  per- 
pea^cular  rise  of  from  39  to  40  feet  above 
fbe  high- water  level.  On  the  incoming 
waves  striking  the  atone,  we  oenld  see  ^is 
uonstrotts  mass  of  wpwards  of  40  torn 
height  lean  fandiPands,  snd  the  teok  warn 
'  npBftlt  s«am  withn  jerk, leafing  it 
mar  little  walsr  nbMt  it,  vfaen  4ha 


next  hMoming  wave  nsade  it  leeline  sgiin 
We  did  not  caredit  tlie  former  inhabitants  of 
the  iaiaad,  who  remarked  that  the  sea  woirid 
reaeh  the  etorehonse  which  we  were  building; 
and  when  these  stones  were  said  to  havn 
been  moved  it  was  treated  with  no  endit« 
and  was  declared  by  all  the  workmen  at  tha 
lighthouse  works .  to  be  impossible  ;  yet  the 
natives  affirmed  it  to  be  so,  and  said  if  we 
were  long  here  we  might  yet  see  it.  They 
seemed  to  feel  a  kind  of  triumph  when  they 
called  me  to  see  it  on  the  day  of  this  great 
storm.'' 

Having  now  detailed  the  Tarions  obeer- 
imtions  and  feets  of  which  I  was  possessed  in 
relation  to  this  subject,  it  may  be  necesaary^ 
in  conclusion,  to  consider  the  general  beaii- 
ing  of  such  an  inquiry. 

The  advantages  which  may  ultinsately 
arise  from  a  knowledge  of  the  energies  oif 
the  ocean  can  only  be  guessed  at  in  the  pre- 
sent state  of  OUT  information.  It  is  not  to 
be  expected  that,  in  the  present  train  of 
experiments,  much  will  be  found  that  ia 
directly  valoable  in  practice,  as  time  is  re- 
quired before  a  true  maximum  result  can  be 
discovered.  But  a  very  dose  and  promishag 
connexion  may  easily  be  traced  between  the 
present  inquiry  and  the  principles  of  hy- 
draulic architecture,  as  illustrated  in  the 
eonstruction  of  brealE  waters,  sea-walls,  ligfat- 
henses,  and  piers  of  timber  or  of  stone*  and 
IB  the  celcBlataoos  for  the  strength  of  Cfan 
booms  which  are  employed  for  excladioi^ 
waves  from  the  interior  of  harbours ;  alsotp 
in  trying  the  power  of  water/alia,  and  in  con- 
trasting the  action  of  waves  at  the  sni-Csoa 
with  that  at  the  bottom,  or  at  various  deaths 
along  the  sea  slopes  of  breakwaters. 

Theoretically,  there  is  much  also  tolnvite 
to  a  prosecution  of  such  observations.  In 
connexion  with  researches  so  successfully 
prosecuted  by  Mr.  Scott  Russell  in  tho 
mechanism  of  oceanic  waves,  their  helglit, 
their  Telocity,  nad  their  distanoe  apsit» 
oardy  observationa  on  the  devet^flaent  df 
tim  graduaUy  acquired  force  of  each  «n- 
ddationa,  when  they  become  waves  df 
traaslation,  u^U  form  a  very  important 
feature  in  sasiane  meehaotes.  In  the  science 
of  geology,  the  eaost  direct  bearing  of  tha 
rcaults  of  the  marine  dynamoaieter  is  on  tha 
sul]Ject  of  erratic  boulders.  It  is  no  easy 
problem  to  account  for  the  presence  of 
enormous  boulders  which  are  foreigners  to 
the  formation  where  they  lie,  and  often,  aIso» 
far  distant  from  the  formation  to  which  they 
bdong.  Accordingly,  we  find  that  glaciil 
adion  lias  been  suggested  as  the  cause  of 
teenspoitaftion.  Mr.  Milne  bas  ■UjEgestoi 
that  a  continnous  t«sh  <of  waters,  dnn  >ln 
ttlght,  «t  sny  inta,  ao- 
«r  tim  ■ 
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«mlie  iMvlders  wbieh  an  to  be  fomd  In 
Bozbttrghiltire.  Hie  reeulte  of  the  marine 
dynamometer,  and  the  fkcti  abore  recorded 
of  the  action  of  different  bodies  of  water, 
will  certainly  be  admitted  to  go  far  in  proof 
of  the  competeney  of  aqneont  action,  to 
effeet  the  distribntion  of  the  erratle  bUwka 
referred  to  by  Mr.  Milne. 


OM  THB  FRBTSMTIOK  OP  aPONTANBOVS 
COMBUaTlON  ON  BOARD  SHIP,  BTC. 

Sir, — In  the  weekly  number  of  your 
excellent  miacellany,  for  March  18th  last, 
appears  an  account  of  a  means  proposed 
bj  Mr.  Bland,  of  Sydney,  for  preventing 
ftre  arising  from  spontaneous  combus- 
tion, by  a  plentiful  supply  of  carbonic 
acid  gas.  This  plan  is  not  without  its 
advantages  in  case  of  fire,  but  it  does 
not  offer  a  good  means  of  preventing  the 
causes  which  give  rise  to  such  catastro- 
phes. Some  plan  which  can  be  in  daify 
use,  and  act  on  the  principle  of  preven- 
tion, is  still  a  desideratum. 

It  may  not  be  known  to  Mr.  Bland,  or 
your  readers  generally,  that  in  the  year 
1802  a  patent  was  taken  out  by  Mr. 
Henry  Gardiner,  of  Norwich,  "for  a 
method  of  preventing  all  sorts  of  com 
and  seeds,  and  various  other  merchan- 
dise, from  receiving  damage  by  heat  on 
board  ships  and  in  warehouses.'*  His 
invention  consists  in  keeping  the  grain, 
or  other  cargo,  cool,  by  an  artificial 
draught,  by  means  of  air-  pumps  or  ven- 
tilators. Iror  ships  he  recommends  **  a 
ventilating  bottom,  formed  of  hollow 
perforated  frames,  which  should  lay  a 
little  above  the  keelson ;"  the  boles  aver- 
agipg  in  number  about  nine  to  every 
square  inch.  He  describes  his  method 
as  applicable  to  ventilating  the  whole,  or 
any  one  part  of  the  cargo,  more  than  an- 
other; and  he  observes :  **  If  care  be  taken 
to  work  the  air-pump  regularly  when 
the  com  is  first  shipped,  it  will  be  the 
most  effectual  means  to  prevent  damage, 
as  any  disposition  to  heat  will  be  thereby 
sneedily  counteracted  by  the  oool  fresh 
air  arising  through  the  com."  He  sug- 
gests that  the  **  ventilating  floors  may  be 
formed  of  wire,  perforated  iron,  tin,  or 
bricks,*'  and  he  claims  for  adapting  these 
for  the  purfKif  e  of  ventilation.  The  use 
of  his  plan  in  granaries  he  states  greatly 
improves  stale  and  fusty  com,  rendering 
it  sweet  and  fit  for  use. 

Themeehanical  arrangements,  to  carry 
the  air  by  hollow  perforated  fioora  and 


pipes  throagb  tfae  bold  of  a  ve«el,  and 
provide  for  its  escape  on  deek,  reooife 
no  particular  deseription ;  but  the  follow- 
ing statement  deserves  notice.  Sneaking 
of  the  action  of  the  air-pump,  ne  saysi 
"  At  every  stroke  of  the  piston,  in  s 
cargo  of  wheat,  1,000  quartera,  contun. 
in^  8,000  Winchester  bushels,  the  inter- 
atioes  are  about  one- seventh,  or  I,14S 
bushels;  consequently,  in  working  an  air- 
pump  whose  cylinder  contains  only  two 
Winchester  bushels  of  air,  fifty  strokea 
in  a  minute,  which  may  be  done  with 
great  ease  for  four  hours,  the  1,143 
bushes  of  confined  air  will  be  expelled, 
and  24,000  bushels  of  fresh  air  will  be 
forced  through  the  cargo.** 

I  see  no  objections  to  combining  Mr. 
Bland's  with  Mr.  Gardiner's  plan ;  and, 
if  the  latter  fails  in  suppressmg  sponta- 
neous combustion,  the  former  vrill  be 
rendered  more  efidcient  by  the  gas  easily 
finding  its  way  to  every  part  of  the 
cargo ;  and,  indeed,  the  air-pump  might 
be  made  to  perform  a  reverse  operation, 
by  assisting  to  distribute  this  non-su^ 
porter  of  combustion.  The  subject  la 
so  interesting  and  so  important,  that 
every  suggestion  that  can  be  offered  to 
stop  the  terrors  of  a  confiagration  at  sea, 
is  deserving  of  the  most  serious  atten- 
tion of  Government  and  of  shipownera 
generally. — I  am,  Sir,  yours,  &c., 

IlfyBSTIGATOft. 

London,  April,  1848. 
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[  From  ZaPrMM.] 

Almost  all  salts  are  volatilised  when 
their  solutions  are  evaporated.  The 
nitrate  of  silver  enjoys  this  property  to 
a  high  degree.  Hitherto,  the  very  curi- 
ous results  which  the  principle  affords^ 
and  by  which  we  are  enabled  to  obtain 
all  sorts  of  designs,  have  not  been 
turned  to  account  in  the  arts. 

Project  £00  or  600  grammes  (a 
gramme  is  somewhat  less  than  a  scrapie^ 
or  20  grains,)  of  silver,  say  in  crown 
pieces,  into  pore  nitric  acid  at  40'',  two 
parts,  and  distilled  water  one  part.  Heat 
the  mixture  so  as  to  induce  chemical 
action.  Now,  hold  over  the  vapour  a 
design  placed  on  a  sheet  of  white  paper ; 
then  expose  to  the  light.  The  uncovered 
part  of  the  paper  will  assume  a  dark 
hue ;  and  on  removing  the  design,  the 
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Utter  will  be  found  reproduced  with  the 
utmost  fidelity :  one  maj  thus  obtain 
700  or  800  sheets  of  considerable  dimen- 
sions. The  theory  of  this  process  is 
obvious :  the  nitrate  of  silver  carried  up 
by^e  vapour  becomes  attached  to  the 
uocoverea  portions  of  the  paper,  and  is 
afterwards  coloured  by  the  sunlight. 
The  expense  is  next  to  nothing,  since 
the  greater  portion  of  the  silver  remains 
behind,  and  may  be  either  reduced,  or 
disposed  of  in  the  form  of  nitrate  of 
silver. 

The  author  of  this  curious  notice, 
whose  name  is  not  mentioned,  thinks 
that  this  interesting  process  is  calcu- 
lated to  produce  great  changes  in  the 
fabrication  of  stained  papers. 

[The  description  of  tne  process  does  not 
seem  altogether  clear;  and  on  the  as- 
sumption set  out  with,  the  simple  solu* 
tion  of  nitrate  of  silver  in  bciling  waUr 
should  also  suffice,  supplying  fresh  water 
occasionally,  and  sustaining  the  heat  to 
an  almost  unlimited  extent. —  Trans.'} 


nave  by  any   of    the  usual   methods* 
These  segments  will  present  an  inner 


Fig.X- 


aVANS's  PATENT  RAILWAY  WBSILS.' 

(Patent  dated  October  28,  1847.  Patentee,  Mr. 
Edward  Evans,  of  the  Halgh  Foundry  Companjr. 
BpeciflcaUoa  eniolled  AprU  28, 1M8.] 

Spectfieaiion, 

My  invenUon  consists  of  a  new  and  im- 

E roved  mode  of  constructing  iron  wheels, 
y  which  the  tire  or  hoop  of  the  wheel 
is  securely  connected  with  the  spokes, 
or  with  the  inner  rim  and  periphery, 
without  the  use  of  bolts  or  rivets.  For 
Shis  purpose  I  form  a  dovetail  groove  on 
the  inner  surface  of  the  tire,  as  repre- 
sented by  the  section,  fig.  1,  and  dovetail 
projections  on  the  spokes,  as  also  shown 
in  fig.  2.  When  an  inner  ring  or  peri- 
phery, to  which  the  spokes  are  attached 
in  the  usual  manner,  is  employed  in  the 
construction  of  wheels,  I  form  such  inner 
ring  or  periphery  of  iron  rolled  on  one 
side  with  a  dovetail  projection,  so  that 
this  iron  when  beat  into  a  circle  will  have 
on  its  exterior  portion  a  continuous  dove- 
tail projection,  which  may  be  fitted  into 
the  tire  or  hoop,  as  afterwards  described ; 
the  spokes  being  attached  to  such  inner 
ring  and  the  nave  according  to  any  of  the 
usual  well-known  methods.  Or  the  inner 
ring  may  be  formed  of  segments  by 
be^ng  iron  with  a  dovetail  projection, 
as  described,  into  segments  which  are  to 
be  brought  into  close  contact  at  their 
sides  and  fitftened  together,  and  into  the 


ring  or  periphery,  having  A  number  of 
dovetail  projections  on  its  outer  surface. 
It  will  be  seen,  in  figs.  1,  2,  4, 5,  and  6» 
u3 
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that  the  doretail  groove  in  the  tire  is 
made  wider  at  its  narrowesi  part  than 
the  dovetail  projection,  as  the  spokes  or 
inner  rim  is  at  its  widest  part,  so  that 
the  latter  will  easily  enter  into  the  former 
when  the  tire  is  shrunk  on.  The  dove- 
tail projection  will  not  fill  the  groove, 
but  will  leave  a  space  which  is  to  be  filled 
up,  as  will  be  afterwards  described  and 
explained.  The  groove  in  the  tire  and 
the  dovetail  projections  to  be  introduced 
into  it,  and  the  relative  dimensions  and 
siaes  of  the  several  parts,  must  be  ad- 
justed to  each  other  according  to  the 
purposes  for  which  the  wheel  is  required, 
and  so  that  the  part  which  forms  the 
side  of  the  groove,  or  the  inner  surface 
of  the  tire  or  hoop  of  the  wheel,  may 
pass  over  the  ends  of  the  spokes,  or  the 
outside  of  the  inner  ring  or  periphery, 
when  the  tire  is  heated  to  be  shrunk  on, 
and  that  the  bottom  of  the  groove  may 
come  into  close  contact  with  the  ends  of 
the  spokes,  or  the  outer  surface  ring  or 
periphery  of  the  wheel,  when  the  tire  Is 
contracted  by  cooling,  or  shrunk  on, 
as  is  well  understood  in  the  manufacture 
of  wheels.  Fig.  4  is  a  section  of  a  wheel 
and  tire,  and  the  plate  on  which  they 
both  are  laid  in  a  horizontal  position^  for 
the  purpose  of  the  tire  being  shrunk  on ; 
the  dotted  lines  in  the  section  of  the  tire 
will  show  its  position  when  hot,  and  the 
full  lines  the  position  when  it  is  cold. 
The  plate  on  which  they  are  laid  may 
either  have  a  rib  cast  on  It,  as  at  a,  6, 
(fig.  4,)  or  11  may  be  a  plain  plate,  and 
small  packings  may  be  used  instead  of 
the  rib ;  but  the  wheel,  when  fixed  on 
Ae  plate,  must  be  raised  by  either  the 
rib  or  the  packing  pieces,  so  that  the 
groove  in  the  tire,  when  put  around  the 
wheel,  will  be  Jevel  with  the  rim  of  the 
wheel,  and  in  such  position  that  the  one 
will  easily  enter  the  other,  as  the  tire 
becomes  contracted  by  cooling.  When 
the  wheel  has  been  fixed  on  the  plate, 
tt  shown  in  fig.  4,  and  the  hoop  or  tire 
beated  in  a  furnace,  as  is  oommonljr 
(raetised  in  hooping  wheels,  the  tire  viU 


bave  become  expanded,  and  will  pass 
over  the  wheel  to  as  to  encircle  it.  Now 
it  will  be  evident  that  as  the  groove  is 
rather  wider  at  its  narrowest  part  than 
the  projecting  dovetail  is  at  its  widest 

Eart,  and  the  tire  has  contracted  so  as  to 
ring  the  one  within  the  other,  there  will 
be  a  space  left  on  the  sides,  that  is,  be- 
tween the  sides  of  the  groove  and  tbe 
aides  of  the  projection,  and  the  dovetails 
would  in  tbat  state  form  no  joint  or 
security  for  holding  the  one  to  the  other. 
In  order,  however,  to  make  this  a  perfect 
joint,  I  then  fill  the  spaces  on  the  sides 
with  melted  metal  or  other  bard  sub- 
stance, and  for  which  purpose  I  prefer 
sine,  as  being  the  hardest  and  cheapest 
of  the  easily  melted  metals.  There 
would  be  a  difficulty  in  getting  the  tire 
off  the  wheel  for  any  purpose  of  rep^rs, 
if  the  metal  were  not  of  a  kind  to  be 
easily  melted.  If  it  be  thought  desirable, 
the  wheel  may  be  shifted  as  the  tire  gra- 
dually cools,  80  as  to  bring  one  side  of 
the  dovetail  projection  in  contact  with 
the  side  of  the  groove,  and  thus  leave 
only  one  side  to  he  filled.  I  do  not,  bow- 
ever,  think  any  advantage  would  arise  m 
adopting  this  latter  mode.  Fkg.  5  is  a 
section  of  the  rim  of  the  wheel  and  tire, 
with  both  sides  filled  with  the  melted 
metal ;  and  fig.  6  is  a  section  with  the 
wheel  shifted  to  the  side  of  the  groove, 
snd  only  one  side  filled  with  metal  The 
dark  parts  in  both  cases  represent 
the  metal  which  has  been  run  in,  and 
thus  made  to  form  the  joint,  so  as  to  pre* 
vent  the  tire  separating  from  the  wheeL 
The  rim  of  the  wheel  may  be  made  of 
iron,  rolled  or  forged  into  the  reqnired 
shape,  or  it  may  be  turned  to  the  proper 
shape  in  a  lathe,  and  the  dovetail  groove 
in  the  tire  may  be  formed  in  a  lathe,  or 
it  may  be  formed  in  the  naanner  follow- 
ing :  The  tire  bar,  which  is  intended  10 
form  the  hoop  of  the  wheel,  must  first 
be  rolled  Into  the  shape  as  shown  in  sec- 
tion, by  suitable  grooves  made  in  tbe 
rolls,  ss  will  be  perft'cUy  well  nnder- 
stood;  it  must  be  then  passed  thien^a 
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firoore  in  the  rolla,  of  tfae  brdtnary  shape 
for  making  tire  bar%  8nd  the  angular / 
pfDJeeUoDB  Ofb^  (fig.  7,)  will  be  deflected 
towards  each  other,  and  will  form  a 
shape  as  shown  in  the  section  (fig.  7,)  in 
dotted  lines,  and  will  thus  make  the 
ffroove  in  the  tire  sufficiently  dovetailed, 
for  the  purpose  of  holding  the  tire  and 
the  wheel  together,  as  already  described. 

These  angular  projections  may  also 
be  depressed  and  thrown  inwanis  by 
hammering  while  'the  bar  19  hot,  and 
without  going  through  the  last  groove  in 
the  roll.  But  I  would  observe  that  the 
forming  dovetail  grooves,  or  dovetail 
projc'ctions  in  or  00  pieces  of  metal, 
forms  no  part  of  the  invention  Intended 
to  be  claimed  by  these  letters  patent, 
except  in  connection  with  the  arrange- 
ments, and  for  the  purposes  herein 
described. 

Having  now  described  the  nature  of 
my  invention,  )tnd  in  what  manner  the 
ssme  is  to  be  performed,  I  wonld  have  it 
understood  that  I  do  not  «Iaim  as  my  in« 
▼ention  the  use  of  dovetail  grooves  or 
dovetail  projections  in  the  manufacture 
of  wheels,  many  atiempts  having  been 
made  to  render  such  fastenings  practi- 
cably available  in  and  for  the  manufac- 
ture of  wheels ;  but  what  I  do  claim  is 
the  manufacture  of  wheeb  in  which  the 
doveuil  groove  in  the  tire  is  wider  at  its 
narrowest  part  than  the  dovetail  projeo- 
tion  on  the  spokes,  or  the  inner  rim  of 
the  wheel  is  at  its  widest  part,  and  the 
filling  the  spaces  left  when  the  tire  Is 
shrunk  on,  with  melted  metal  or  other 
hird  substance,  as  above  described. 


ON  THS  FLOW  OF  WATBR  iN  OPBN  CHAN- 
NIL^.      BT   WM.  DBBDOB,  BSO.,  C.B. 

(Concluded  from  page  250.). 

•Sir, — If  these  papers  possess  any  in- 
terest to  your  readers,  I  ought  to  apolo- 
£90  for  allowing  so  much  time  to  elapse 
fore  resuming  the  subject. 

In  my  last  communication  I  observed 
that  theveloeity.of  a  stream  depended 
as  much  upon  the  curve  as  upon  the 
general  inclination  of  its  surface.  I  illus- 
trated these  observations  bv  diagrams, 
and  entered  into  a  few  calculations  to 
show  their  application.  As  some  of 
your  readers  may  not  be  sufficiently 
▼ersed  in  mathematics  to  understand  the 
formula  upon  which  the  calculadons 
depend,  I  have  drawn  the  following  dia- 
grams, to  illustratet  by  a  comparative 


mecfajmifttl^  example,  the  trotti.iifimy 
observatioiiS. 


Three  balls  starting  from  the  point  ti, 
ffg.  1,  and  rolling  down  the  paths  a  de^ 
abCf  and  ae  c,'would,  theoretically  speak- 
ing, arrive  at  c.with  the  same  velocity, 
and  would  be  equal  to  the  velocity  of  a 
fourth  ball  at  JT,  after  falling  through 
the  line  af.  Practically,  however,  this 
is  not  the  case,  because  of  the  variation 
of  the  loss  from  friction  in  the  several, 
piths  taken  by  the  balls.  The  one  fall- 
ing down  the  perpendicular,  af,  would 
cut  the  horisontal  line,  e/,  with  the 
greatest  velocity,  and  of  the  other  paths,. 
adc,abCt  and  a  e  c,  that  ball  which  rolls 
down  adc,  would  arrive  at  c  with  a 
greater  velocity  than  either  of  the  others; 
the  next  in  rotation  would  be  the  next 
greatest,  whilst  that  one  which  rolls, 
along  the  path,  a  e  c,  would  arrive  at  e 
with  the  least  velocity. 

These  remarks  apply  with  greater 
force  to  a  fluid  than  to  a  solid  body,  and 
thte  shows  that  a  general  formula,  to 
embrace  every  case,  is  impracticable. 

I  will  now  make  a  few  remarks  upon 
the  efiect  of  the  form  of  •the  transverse 
section  of  the  channel  on  the  velocity  of 
the  current,'  confining  my  remarks  par- 
ticularly to*  the  two  forms  of  drains ;  for 
though  there  can  be  no  doubt '!of  the 
greater  efficiency  of  the  egg ^aped  in 
comparison  with  the  flat-bottomed-*drain, 
yet  the  opinions  given  by  several  gentle* 
men  be^re  the  Sahitary  Commission  in 
favour  of  the  latter,  leads  one  to  ponder . 
well,  the  grounds  npon  which  such  opi- 
nions could  be  formed. 

If  £ytewlein*s  formula  could  indiscri- 
minately be  depended  upon,  the  bottom 
of  the  sewer  should  invariably  be  broad 
and  flat,  or  rather  it  should  be  a  flat 
segment  of  a  circle ;  but  this  is  contrarv 
to  every  day's  experience.  For  witn 
the  same  area  of  section  abed,  and 
efg  A,  (figs.  2  and  3,)  the  wet  contour, 
a  ft  e,  (fig.  2,)  is  generally  less  than  die 
wet  contour,  efg^  (fig.  3,)  and  therefore, 
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it  would  be  found  that  the  ^alue  of  V 
vould  be  ^eater  in  fig  2  than  in  fig  3. 
But  expenence  shows  that  this  is  not 
the  case,  for  the  egg-shaped  drain  keeps 
well  cleaned,  ana  therefore  the  water 
flows  more  freely  through  it  than  in  flat- 
bottomed  drains,  along  the  bottom  of 
which  deposit  invariably  accumulates. 

The  greater  efficiency  of  the  egg* 
shaped  drain,  appears  to  me  to  be  in 
consequence  of  the  superior  statical  pres- 
sure of  the  stream  as  it  flows  along  the 
drain. 

I  stated  in  a  previous  paper  (iee  ante, 
u  208,)  that  a  running  stream  was  in- 
Juenoed  by  a  dynamic  torcein  the  direc- 
tion of  its  flow,  and  by  a  statical  pressure 
npon  its  bed ;  and  also  that  the  statical 
pressure  would,  when  encountering  any 
impediment,  be  transferred  into  a  dy- 
namic force  to  accelerate  the  velocity  of 
the  stream.  Tjierefore,  if  b  a,  and  e./; 
(flgs.  4  and  5,}  represent  respectively  the 


I 


Fig.  5» 


VIg.  4. 


1^ 


depth  of  the  water  in  figs.  2  and  3,  a  5  c 
and  d  0/  will  be  the  triangles  whose  area 
will  represent  the  statical  pressure  due  to 
those  depths,  which,  so  long  as  the  stream 
continues  uniform,  is  kept  in  equilibrium 
by  equal  resistances  in  every  direction. 
If  a  deposit  takes  place,  then  an  impedi- 
ment to  the  stream  occurs,  and  the  sta- 
tical equilibrium  is  disturbed,  and  a  por- 
tion of  it  transformed  into  a  dynamio 
force,  which  either  sweeps  away  U.e  im- 


pediment, or  increases  the  velocity  of 
the  stream  in  passing  it.  Thus,  if  an 
impediment  existed  at  the  points  a  or  /; 
figs.  4  and  5,  the  sutioal  nressare  that 
would  be  disturbed  would  be  repre^ 
sented  by  the  lines  a  e  and/ <f  respect- 
ively, and  as/rf.  (fig.  5,)  is  a  longer  line 
than  a  c,  (fig.  4,)  it  follows  that  water.  «>f 
the  depth,/  c.  will  have  a  greater  effect 
in  scouring,  than  when  the  water  is  of  a. 
lesser  depth. 

The  law  .which  governs  the  flow  of 
water  throngh  pipes  is  much  more  sim- 
ple in  its  operation  than  that  which  re- 
gulates the  discharge  of  water  in  open 
channels.  Calcn'ations  of  the  velocity 
and  quantity  discharged  in  any  given 
time  may  approximate  with  oonsidmbic 
accuracy;  for  the  transverse  section  of 
a  pipe  is  a  regulsr  figure,  it  is  always 
full,  and  the  material  of  which  it  is  com- 
posed is  of  uniform  texture ;  the  friction 
IS,  therefore,  invariable. 

The  stream  through  a  pipe  meets  with 
no  extraneous  impediments — the  data 
are  fixed  and  invariable.  The  following 
are  the  only  points  which  can  affect  the 
calculation,  all  of  which  can  be  aseer* 
tained  with  considerable  accuracy : 

Ist.  The  height  of  head  of  water  above 
the  discharge. 

2nd*  The  length  and  internal  diameter 
of  the  pipe. 

drd*  The  friction  upon  each  om't  of 
pipe;  and, 

4th.  The  number  and  magnitnde  of 
the  bends  in  the  whole  length  of  the  pipe. 

I  have  found  the  following  equation, 
(which  is,  I  believe,  given  by  £angedorf,) 
when  modified,  to  approximate  very 
nearly  in  practice — 

^     ^  /     54Bdh 


^-^^-^^ 


Where  v  ia  the  velocity  of  the  water; 
A,  the  height  of  the  bead ;  /,  the  length 
of  the  pipe ;  </,  the  diameter,  and  «,  the 
sum  of  the  squares  of  the  sines  of  the 
several  changes  in  the  direction  of  the 
pipe  \ib  d  and  t>,  being  all  in  English 
inches. 

As  these  papers  have  greatly  exceeded 
the  limits  I  had  at  first  assigned  to  theo, 
I  will  now  draw  them  to  a  close  i  but 
should  I,  in  the  course  of  investigadons, 
arrive  at  anything  of  interest,  I  will  ask 
permission  to  lay  it  before  your  readers. 
I  remain,  yours,  respectfully, 

William  Daaooa. 
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IJUpwrt  to  the  Secretary  of  the  TYeasury 
qf  the  United  Statee,  by  a  Conmsieeiom 
appointed  to  test  an  Apparatne  hwented 
by  Captain  ErieseoH,  for  eupplyinp  the 
Boilere  qf  Marine  Steam  Bnginee  with  « 
eontinwme  Suppiy  qf  Freeh  Water.  Be* 
pnhliehedfrom  the  **  Franklin  JourHaiJ*^ 

New  Fori,  Oct.  31,  1847* 

Sir, — Id  aeeeptance  of  your  invitation  of 
the  17th  ultimo,  we,  the  nndenifnedt  had 
the  honour  to  meet  together  in  ttte  city  of 
New  York,  with  the  Tiew  of  testing  and 
reporting  upon  an  apparatus  invented  by 
Gaptun  John  Eiicaaon,  for  the  purpose  of 
fuppljiog  the  hoilen  of  marine  steam  enginea 
with  a  continuous  supply  o&lresh  water,  and 
applied  by  him  under  your  direction  in  the 
United  States  Revenue  Steamer  Legar4» 

We  have  now  respectfully  to  report,  that 
on  the  23rd  ultimo  we  embarked  in  the 
l^ar4  at  12  m.,  proceeded  to  sea,  and 
remained  on  board  till  the  following  morn- 
ing* During  this  time  the  boiler  waa  in 
operation  15  hours,  and  we  had  ample 
opportunity  of  examining  the  means  em- 
ployed for  supplying  it  with  water,  and  the 
results  produced. 

By  the  ordinary  method  of  condensing 
steam  in  marine  navigation,  boilers  are  sup- 
plied with  the  water  of  eondeneationf  com- 
posed of  the  steam  that  is  withdrawn  from 
the  boiler  and  the  necessary  quantity  of  salt 
water  required  for  its  condensation.  Hence, 
B  boiler  in  operation  is  constantly  parting 
with  steam  (fresh  water)  and  receiving  salt 
water  in  exchange.  The  effect  of  this  ope- 
ration, uninfluenced  by  a  correction,  would 
be,  that  in  a  few  hours  a  degree  of  saturation 
of  the  water  in  the  boiler  would  be  reached, 
that  would  precipitate  upon  the  plates  of  the 
fomaces  and  flues,  a  scale  of  sufficient  thick- 
ness to  arrest  the  passage  of  the  heat  to  the 
surrounding  water,  and  cause  the  destruction 
of  the  plates,  by  exposing  them  to  a  tempe- 
rature destructive  of  their  tenacity.  The 
oorreetion  in  use  is  the  removal  of  the  water 
as  it  approaches  saturation,  and  is  effected 
by  bhnaing  or  pumping  ojf. 

In  the  operation  of  either  of  these  me- 
thods, it  is  apparent  that  there  is  a  loss  of 
the  heat  that  has  been  imparted  to  the  water 
blown  or  pumped  off,  that  neglect  to  open 
or  shut  the  blow-off  cock,  or  in  the  admis- 
aion  of  the  required  supply  of  water,  involves 
the  duration  of  the  boiler,  and  may,  as  it 
frequently  does,  involve  the  lives  of  the 
passengers  and  the  crew,  and  the  safety  of 
the  vessel.  Even  when  all  practicable  at- 
tention Is  given  to  blowing-off,  salt  scale 
will  be  deposited  in  long  voyages,  particu- 


larly  in  the  middle  latitudes,  and  aocumulat^ 
to  an  extent  that  renders  its  removal  impe* 
ratively  necessary.  This  is  at  all  times  a 
difficult,  and,  even  under  the  most  favourable 
ciroumstanees,  an  imperfect  operation,  and 
when  this  deposit  coata  the  surfaces  of  the 
flues,  the  consumption  of  fuel  is  increased 
to  an  extent  unsuited  to  the  economy  of 
mercantile  enterprise  and  to  the  duration  o£ 
operation  requisite  for  naval  purposes. 

This  evil  may  be  avoided  by  furnishing 
the  boilers  with  a  full  supply  of  fresh  water,, 
and  as  the  weight  eonld  not  be  accommo- 
dated, nor  the  space  spared  in  a  yessel  for  an 
instrument  and  its  fuel  for  the  sole  purpose 
of  distilling  tike  quantity  required,  it  i» 
obvious  that  the  steam  furnished  by  a  boiler 
must  be  returned  to  it,  after  being  condensed 
by  the  radiation  of  its  heat  to  oold  surfaces, 
and  not  by  the  admixture  of  water.  This 
method  was  proposed  by  James  Watt,  so^ 
early  as  the  year  1776,  and  has  been  effected 
to  some  extent  by  an  instrument  invented 
by  Mr.  Samuel  Hall,  of  England,  and  ap» 
pUed  to  the  engines  of  many  steam  vessels, 
in  some  of  which,  notwithstandmg  its  imper-> 
fectiona,  it  is  yet  used.  It  has  failed,  how* 
ever,  to  answer  the  full  purposes  desired  and 
anticipated. 

In  the  arrangement  of  Mr.  Hall,  a  great 
number  of  thbi  metal  tubes*  from  one-half 
to  three- fourths  of  an  inch  in  diameter, 
were  placdl  vertically  in  a  condenser,  and 
expos^  to  a  current  of  cold  watef  from  the 
sea,  and  into  which  the  steam  from  the 
cylinder  was  admitted,  for  the  abstraction 
of  its  heat  by  the  radiation  of  it  to  the  water 
without  the  tubes.  Now  it  is  evident  that 
by  this  arrangement,  the  condensed  steanik 
would  run  down  the  inner  surface  of  the 
tubes,  in  its  passage  presenting  a  non-con- 
ducting lining  to  them,  and  in  its  coUeotloii 
at  their  bottom  an  obstacle  to  the  current  of 
the  steam,  and  a  diminution  of  the  effective 
radiating  surface. 

With  this  method  of  condensation,  it  will 
be  perceived  that  this  instrument  provides 
alone  for  returning  to  the  boiler  the  water 
that  has  passed  through  the  engine  as  steam. 
It  follows,  then,  that  all  escapes  of  steam 
from  the  boiler  or  engine,  or  water- leaka 
from  the  i)oiler,  pipes,  &c.,  must  be  replaced 
by  distillation,  at  an  expense  of  fuel,  di* 
rectly  as  the  evaporation.  Further  con- 
tinued use  of  this  instrument  exhibited  an 
oleaginous  deposit  upon  the  inner  surface  of 
the  tubes,  from  the  use  of  oil  and  tallow  in 
the  steam  cylinder,  and  on  the  valve-faces, 
which,  acting  as  a  non-conductor,  materially 
obstructed  the  condensation  of  the  steam. 

The  apparatus  of  Captain  Ericsson  was^ 
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deiigned  to  obviate  the  difficulties  and  defi- 
ciencies developed  in  that  of  Mr.'  Hall,  and 
b  coBUposed  of  two  distiaet  instnimeBte,  • 
coDdenaer  and  aa  evapoi«tor;  the  first  for 
the  parpose  of  condensation,  and  Che  latter 
for  a  supply  of  fresh  water  to  provide  for 
any  losses  of  steam  or  water  from  the  boiler 
by  escapes,  leaks,  gaofe  TCote,  ftc,  fte. 

The  condenser  is  a  cylmdrioal  vsasel,  id 
at  a  slight  inclination  flrom  a  horiioatel  Une, 
oontaininf  the  reqniaite  eitent  of  radiating 
surface  in  metal  tabes  of  #iso  tacAsr  bore, 
with  aa  open  space  at  each  end.  By  this 
arrangement  tliere  -  Is  free  apace  for  the 
cnrrent  of  steam  to  pass,  and  for  the  con- 
densed steam  to  run  down  the  lower  sido  of 
the  tnhcs,  wtthoat  presentiog  ti  liniag  of 
water  to  intercept  radiation,  or  an  obstrao- 
tion  to  the  coarse  of  the  steam.  Connected 
with  this  is  a  pnmp,  by  which  water  from 
the  sea  is  drawn  in  and  forced  through  the 
■paces  between  the  tubes  and  the  inner  sur- 
face of  the  shell  of  the  condenser.  Thus, 
the  latent  heat  of  the  steam  is  absorbed  by 
ooatact  with  the  tubes,  and  condensaiioa 
is  effected  for  the  double  purpose  of  afford- 
ing m  vacuum  for  the  engine  and  of  restoring 
fresh  water  to  the  boiler,  for  eontinuous 
evaporation  and  condensation,  to  meet  the 
requirements  of  the  engine. 

The  evaporator,  as  constructed,  is  aparal- 
lelopipedon,  with  a  semi-cylindrical  top  and 
bottom,  the  lower  portion  of  which  is  occu- 
pied by  a  number  of  tabes  similar  to  those 
in  the  condenser,  which  communicate  with 
m  valve  at  each  end  of  the  steam  cylinder, 
worked  by  the  engine  s  around  these  tubes, 
and  for  some  distance  above  tbem,  water 
from  the  sea  is  admitted,  for  the  purpose  of 
being  evaporated;  and  the  spaoe  above  this 
water  is  open  to  the  condenser,  and,  conse- 
quently, m  vacuo.  This  instrument  being 
designed  to  furnish  fkvsh  water  to  replace 
that  which  may  be  lost,  ite  operation  Is 
resorted  to  only  as  occasion  may  requira, 
and  is  effected  in  the  following  manner: — 
When  the  piston  is  near  the  termination  of 
ite  stroke,  the  valve  referred  to  opens  (abore 
or  below,  as  the  case  may  be,)  and  closes 
when  the  piston  begins  ite  return  stroke; 
by  this  arrangement,  steam  is  withdrawn 
from  the  engine  that  has  very  nearly  per- 
formed ite  full  expansive  effect,  and,  passing 
into  the  tubes  of  the  evaporator,  ite  heat  is 
absorbed  by  the  water  surrounding  them, 
and  as  this  water  is  in  vacuo,  it  readily  boils 
at  a  low  temperature,  and  ite  vapour  bebg 
led  to  the  tubes  in  the  condenser,  it  is  con- 
densed with  the  steam  from  the  cvlinder, 
and  is  anppUed  to  the  boiler. 

Upon  the  experimentel  trial  to  which  yoa 
were  pleased  to  request  our  attention,  all 
pnetieaUa  arrangemente  fbr  correct  obser- 


vatlons  were  entered  into ;  and  with  a  view  U» 
acquire  (till  and  progressive  notes  of  tha 
operations  of  the  apparaxua,  the  obaervatioaa 
of  the  various  points  were  confided  to  apecial 
eoosmiCteee,  which,  upon  die  aoneluelofi  of 
the  trial,  reported  full  notee  for  Amashlog 
tha  followiag,  vis. : 

The  holler  was  filled  with  fresh  water 
f^om  above  the  opeaing  of  the  blow  off  oock ; 
below  this,  salt  water  had  been  left,  from  aa 
impression  of  ite  effect  being  too  inoonsider* 
able  to  authorise  ito  removal. 

At  the  commencement  of  the  operatioa  of 
the  engine,  the  water  in  the  boiler,  as  indi- 
cated by  a  saline  hjrdrometer,  when  at  a 
temperature  of  150**  Fahrenheit,  was  ^{}.^ 

Tlie  highest  temperature  of  the/etd-waier 
observed  was  158o  Fshrenheil. 

The  lowest  132«,  and  the  average  150*. 

The  highest  vacuum  observed  was  tnm 
16  to  18  inches. 

The  lowest  from  11  to  15,  andtho  arerage 
waa  from  12  to  15  inches. 

The  higheat  otomm  pratura  was  54IhB. 
mercurial  gauge. 

The  lowest  wss  20  lbs.,  and  the  aversga 
was  48-6  Iba. 

The  highest  namber  of  reoolaliMt  was  47 
per  minute. 

The  lowest  number  was  30,  and  tbo 
average  42*3. 

The  point  of  cutting-off  was  at  thrso- 
eighths  of  the  stroke . 

The  temperature  of  the  sea  water  was  57. 

Duration  of  opcraiiom  of  the  engine  and 
boiler  14  hours  and  20  minutes. — Tluia 
during  which  steam  was  raised,  20  hoaia* 

DimemioM  of  Engim,  ^c, 

ClfHndor, — 36  inches  in  diameter,  widi  a 
stroke  of  piston  of  32  inches. 

AoJiisr.— 1,400  square  feet  of  heating 
surface. 

tbadSiaser.— 637  square  feet  of  radiatiBg 
surface. 

Soigtoraior.-^100  square  feet  of  haatbi|^ 
surface. 

Upon  coming  to,  the  freshness  of  tiio 
water  was  again  tested,  and  when  at  a  teon. 
peratureof  150"*  by  a  different  thermometer 
than  that  used  at  the  first  operatioD,  (It 
haring  been  broken  in  the  interim,)  the 
hydrometer  indicated  '^i  whether  this 
difference  in  the  indications  is  to  be  attri« 
bated  to  a  change  in  the  density  of  tha 
water  or  to  a  difference  in  the  thermometerai 
they  being  of  different  manufactures,  waara 
unable  to  decide ;  fortunately  the  differeaea 
is  quite  Inconsidersble,  and  is  not  r^arded 
as  deserting  of  further  consideratioa. 


•  12-12  bdng  the  point  of  tatuzaOon  of  water . 
when  St  a  temperature  of  SOO^. 
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80  foos  m  Um  tmpiritnra  «f  tk«  mm* 
dsMer  was  rednoed  to  •  degree  thai  phit 
d«R4  an  czMBioadoB  of  it  prootleaUo,  one 
of  iU  bttdfl  waa  remofved  in  onr  prewQOO» 
and  tlie  tubea,  wbenexamiood»  were  cntiraly 
free  from  uj  deposit  or  iDcreeUtion  apoii 
their  torfeoee,  and  the  opinion  le  eoter- 
tained,  that  at  •  temperatare  of  feed  watctf 
commeniarate  with  eoonomy  of  fad,  any 
dlfficultj  froni  the  depoait  of  oleaginou 
matter  in  this  iMtrament  la  not  to  bo 
apprehended. 

Regardiof  the  partienlar  performaneet 
of  the  oondeaaer  and  evaporator^  U  ap-t 
peered  that  Captain  Bricason  had  relied  too 
confidently  on  a  general  cvnrent  of  the  cold 
water^  through  the  former  inttmment^ 
whereaa  the  current  waa  qmite  partial,  being 
hot  directly  through  ita  narroweat  part,  tho 
aidee  of  it :  henee,  the  npper  portion  of  it 
was  almost  inoperative — thii  featnre  van 
clearly  develop^  by  the  application  of  n 
hand  along  the  anrfaoo— while  the  effect  of 
U  was  apparent  in  the  moderate  eondeoaation 
Indicated  by  an  attached  mercnrial  gaoge. 

Of  the  eraporator,  ita  capacity  waa 
clearly  shown,  in  the  facility  with  which  the. 
level  of  the  water  in  the  boiler  conld  be. 
raised  through  the  space  between  two  gauge 
eoeks,  and  by  a  reaort  to  its  operation  not 
being  necessary  for  more  than  oiie*tenth  of 
the  tame. 

Immediately  after  Che  close  of  this  trial, 
neaaares  were  taken  to  effect  a  diffoaed 
operation  of  the  cold  water,  and  as  dia- 
phragms could  not  be  introduced  between 
the  tubes  to  alter  the  current  of  the  water,- 
without  incurring  an  impracticable  delay, 
the  expedient  of  causing  the  steam  to  dr- 
enlate  through  the  tubee  waa  resorted  to-> 
and  waa  effected  by  the  application  of  din- 
phragma  in  the  open  apace  at  each  end  of 
the  tubes.  Upon  the  completion  of  this, 
n  further  trial  waa  bad  on  Friday,  the  let 
inat.,  when  several  observationa  fnmished 
the  following : 

Pk-eesore  of  steam,  50  Iba.  mercurial  gaugo. 
Revolutiona    ....  47  per  minute. 
Yaeuum 20-5  inches. 

Do.  of  sea  water. .  62^  „ 

Compared  with  the  ordinary  method  of 
eondenaation,  the  value  of  the  method  ob- 
aerved  la  determined  by  an  investigation 
and  consideration  of  the  following  points, 
▼is.,  evaporation,  pressursa,  consumption  of 
fnol^  safety  and  duration  of  the  boiler. 
1«— ETAPoinATiOK.  Ordimarp  tletkod. 
Tntpertihare  o/Feed  Wafer,'\QO'* 

Temperatove  of  aenaible  antt  latent  1     1 1 000 
haati  of  atemn /    "^^ 


Deduct  fnspefulnro  of  feed  watar..  IM 

He4t  to  bo  added    1092* 

'  JVemJreOoir. 

»    .  I  Tln^eriUwr9  4f  Fted  W^aier,  150* 
Fkkrenhtii, 

I^Brnperature  of  sensible  and  latent  1  ,.qa 

^U J  **^^ 

Declnct  temperature  of  feed  water.  •  1 50^ 


Heat  to  be  added 1042o 

1042 

represents 


•954 
■"»«"  1092"  Too    "^^^^ 


gainjn  the  evaporating  temperature  in  tho 
new  method  of  4*56  per  cent. 

2i— ^PkBaavExa.     Ordinary  Method, 

•      ;  Lbs. 

Preasure  of  atetm  —  mercurial  gauge  50 
Yaeaom,  28  inehca • —13*7 

63-7 
Cut  off  at  ikree-eightii  qf  the  itroie. 
Effective  pressure  on  the  piston  ^47  lbs. 

Noi9  Method. 
Pressure  of  steam  •...••• 
Tacnum,  20*5  inches 


,..   501bff. 
»  10  Iba. 


60  Iba. 
Effective  pressure  on  the  piston. .  44*5  Iba. 
47        1*05 


ThenTTiT— 


44-5     100 


which  represents  a  lose 


in  pvosauro  hj  the  new  method  of  5  per 

cent. 

3.«— CoirauMFTioN  ov  Fvil;     OrtRtuay 

Method. 

In  the  Gulf  of  Mexico  and  between  the 

tropica  it  is  necessary  to  blow  off,  when  en 

hydrometer  constructed  similar  to  the  one 

already  referred  to  indicates  A;    in  the 

Northern  and  Southern  Atlantic  and  Pacific 

2-5 
Ooeani,  when  it  indicatea -^nT*     Henee 

2*-f>2'6 

-^2 — ""  2*2^»  ^  aversge  point  for  blowing 

oR 
Aa  the  average  degree  of  aaturation  of 

feed  water  ia'Z^  the  ^pmntity  of  water  Mown 

32 
off  eompared  to  that  fed  to  a  boiler  ia  aa 
'75  to  2-25,  which  ia  in  the  proportion  of 
lto3. 
TVarparafitre  qf  the  water  hknm  ojf 

at  the   piessure  and    degree 

aaturation  given 

Dodttct tempeimture  of  feed  vrater  ••  100* 

Te^peimtWB  lost  by  blowing  off  ••••  ItO^ 


,?} 


2000 
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JU  the  hMt  to  be  added  for  thel 
purpoMor  eraporetion  ti  1092 
—  1092x3  — i»  the  proportion 
of  feed  water  evaporated  "i 

And  190  X  3  -  2  the  proportion  of' 
feed  water  blown  off 

The  heat  absorbed  is 2S74» 

190      '08 
Then23^'*|:0Q  which   repreienta    tlw 

lofB  of  heat  bj  blowing  off  in  the  ordinarj 
method  of  8  per  cent, 

Summarif  of  Remits, 

Gain  by  evaporation 4*56  percent. 

Do.  by  consamption  of  fad,    8*00      ,, 


LoM  by  pressure . 


12-56 
500 


Total 7  56      •» 

Which  ia  a  aavinf  in  the  ezpendttnre  of 
beat,  affording  a  lilce  economy  in  the  con- 
samption of  fuel,  and  altogether  independ- 
ent of  the  loss  of  heat,  by  the  presence  of 
B  sosle  in  the  boiler,  when  salt  water  is  used, 
and  from  leaks  incurred  by  the  oxidising 
effects  of  salt  water. 

With  the  Ordinary  Method,  the  level  of 
the  water  in  a  boiler  is  constantly  varying 
from  one  or  both  of  the  followingoaa.es, 
vis.,  the  quantity  of  the  water  blown  off,  or 
the  particular  extent  of  opening  of  the  feed 
▼alve  s  while  the  effective  operation  of  the 
feed  pump  and  negUct  of  the  bIow>off  valve 
Involfcs  ths  borniog,  or  an  explosion  of  the 
boiler. 

With  the  New  Method  these  operations 
are  set  aside,  thus,  blowing-off  is  unneces- 
sary, and  the  supply  to  the  boiler  being  first 
obtained  from  it,  the  transit  being  imme- 
diate and  the  communication  iucapableof 
restriction,  (for  if  the  condensed  water  was 
not  taken  off  by  the  feed  pump,  the  con- 
denser would  choke  and  become  inopera- 
tive,) there  can  be  no  decrease  in  the  level 
of  the  water,  other  than  that  arising  from 
leaks  of  water  and  steam.  Farther,  the  use 
of  firesh  water  in  a  boiler  will  extend  the 
term  of  its  duration  from  three  and  five 
years  to  seven  and  nine. 

With  a  farther  modification  of  the  con- 
denser, establishing  a  more  diffosed  current 
of  the  cold  water,  it  is  evident  that  a  full 
▼acaum  may  be  obtained,  as  the  practice* 
bllity  of  attaining  this  end  by  external  con* 
densation  has  long  since  been  developed, 
and  with  a  less  proportion  of  radiating 
snrface  than  is  exposed  in  the  instmment 
referred  to.  From  the  analysis,  however, 
here  given  regarding  pressures  and  tempe* 
ratnres,  it  would  appear  that  a  full  vacuum^ 
witb  corresponding  redaction  of  the  teape* 


imtore  of  the  feed  water,  is  not  anthorized ; 
and  as  such  departure  from  the  hitherto 
practice  furnishes  the  temperatnre  neces- 
sary to  prevent  any  oleeginous  deposit  npen 
the  snr5ice  of  the  tubes  of  the  condenser, 
practice  and  utility  are  in  desired  harmony. 
A  very  effective  and  economical  eteaeot 
in  steam  navigation  arises  with  the  operation 
of  this  new  method,  from  the  abeenoe  of 
•eale  in  the  boiler,  the  preeenee  of  which  n 
nnavoidable  where  salt  water  ia  used,  and  to 
avoid  the  formstion  of  it  as  far  aa  praotioa- 
ble,  other  than  a  low  temperature  and  cor- 
responding pressure  are  predoded  by  the 
waste  of  fuel  and  injury  to  the  boiler  oonsa.- 
qnent  upon  the  existence  of  this  soale,  actisig 
as  a  new  conductor  of  the  heat  to  the  water — 
whereas,  with  the  nse  of  fresh  water,  higlicr 
pressures  can  be  worked,  and*  economy  of 
Aiel  attained  in  an  increased  expansion  of 


Reviewing  the  fiusts  herein  presented,  we 
are  of  the  opinion  that  the  operation  of  the 
apparatus  of  Captain  Ericsson,  as  far  ss 
developed,  was  eminently  sacoesafnl,  and 
that,  with  the  modification  of  the  oondmser 
suggested,  a  higher  degree  of  Taenum  can 
be  readily  obtained.  In  view  of  the  Teiy 
great  importanoe  of  the  successful  introdae- 
tion  of  this  method  of  condensation  in  the- 
merohant  and  naval  services,  we  reeomneDd 
to  your  coDsideration  the  propriety  of  aend- 
ing  the  Legeari  on  a  distant  cmiae,  for  the 
purpose  of  developing  the  advantages  of  tltt 
apparstus  by  continued  and  exten&d  nse. 

Apprised  of  the  ready  attention  yon  bare 
given  to  this  important  subject,  and  tlm 
sealous  interest  you  have  manifested  in  its 
development,  we  cannot  but  congr»talafeB 
ourselves,  and  the  profession  with  which  wo 
are  connected,  that  you  have  aeen  fit  to  test 
this  improvement  by  the  eonatmction  of  the 
apparatus  on  which  we  have  been  called  to 
report.  Such  encouragement  identifies  in 
the  merits  of  success  the  pstron  with  the 
improvement,  and  is  honourable  to  yoarsetf 
no  less  than  the  nation  in  whose  ser^ce  yon 
have  bestowed  it. 

We  have  the  honour  to  be,  veryrespectfally. 
Your  obedient  servants, 

Chas.  H.  Uaswbli*, 

Bngineer-in  Chitf,  U.  &  N. 

Jas.  J.  Map,B8,  JVno  ForJt, 

Lbwis  Taw8,  PJUladeiphU. 

J  AMIS  McParlan,  UmiomPlmrir 
CO.,  N.  Y. 

J.  H.  TowRK,  Philetdelphia, 

Wk.  Sbwbll,  Sr.,   f^;Jf^l^' 
Wm.  W.W.Wood,  I  ^1^-^ 

To  the  Hon.  Robt.  J.  Walkbr, 

See.  Tress.,  U.  8., 
Washls«ion,  D.  a 
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PmB^rBRTXOK  OV  FBIlCIKe* 

Dear  Sir, — Having  been  a  eonstant 
subscriber  to  your  valuable  Magasine 
for  some  years,  I  beg  to  offer  a  few 
remarks  on  an  article  I  read  in  your 
Magazine,  *'  On  the  Prevention  of  Prim* 
ing  in  Steam  Boilers,"  on  the  29th  ult, 
by  Mr.  W.  Scotten,  engineer,  R,  N.,  in 
which  he  proposes  to  use  oily  or  fatty 
substances  for  the  prevention  of  priming. 

It  is  a  well-known  fact  that  oil,  or 
tallow,  or  anv  fatt;  substance,  is  a  great 
preventive  of  priming  in  ordinary  steam 
Doilers,  but  for  locomotive  boilers  the 
case  is  quite  the  reverse.  For  instance, 
when  a  new  engine  is  placed  on  a  line,  it 
is  continually  priming  until  the  boiler  is 
well  washed  and  cleansed;  locomotive 
boilers  all  being  tubular,  and  having 
very  little  steam  room,  the  space  allowed 
is  necessarily  very  small.  Another  dis- 
advantage attending  the  use  of  oily  mat- 
ters is,  their  tendency  to  cause  the  impu- 
rities held  in  solution  in  the  water  to  be 
deposited  on  the  lower  plates  of  the 
boiler,  in  contact  with  the  fire. 

As  a  proof  of  the  above  facts,  I  beg  to 
state  that  I  fixed  a  high- pressure  engine, 
of  10' horse  poweriStthe  London-bridge 
Bail  way  Station,  about  six  years  ago; 
but  the  steam  from  the  exhaust-pipe 
proving  an  annoyance  on  the  line,  and 
there  being  a  water- tank  over  the  engine, 
containing  18,000  gallons,  I  proposed, 
and  was  authorised  to  fix,  a  coil  of  4-inch 
pipe  at  the  bottom,  which  effectually 
condensed  the  whole  of  the  steam.  In  a 
few  weeks  after,  however,  we  were 
nearly  causing  an  explosion  by  returning 
the  condensed  water  back  to  the  boiler, 
in  consequence  of  the  oily  matter  com- 
bining with  the  water  from  the  steam 
cylinder. 

We  were  greatly  surprised  one  day, 
while  the  engine  was  at  full  work— the 
steam  being  at  that  time  at  a  pressure  of 
50  lbs.  on  the  square  inch — ^to  hear  a 
loud  hissing  noiso  in  the  furnace.  On 
opening  the  fire-door,  we  saw  that  a  row 
of  rivets,  five  feet  long,  had  given  way, 
and  that  the  water  was  coming  out  with 
enormous  force.  We  instantly  put  out 
the  fire,  and  on  the  following  morning  I 
went  into  the  boiler,  to  ascerUin  the 
cause  of  so  unusual  an  accident — the 
boiler  being  provided  with- a  gauge-glass 
and  two  gauge  cocks,  and  the  water  at 
the  time  having  been  rather  higher  in 
the  glass  and  fuller  at  the  cocks  than 
usual.    On  entering  the  boiler,  I  found 


•  mass  of  sediment  over  the  whole  of  the 
rivets  which  had  given  way,  about  three 
inches  thick,  which  prevented  the  water 
coming  in  contact  with  the  plate  of  Uie 
boiler,  and  thereby  caused  tne  rivets  to 
become  red  hot,  and  a  conseouent  ex« 
pansion  of  the  sediment,  whicn  allowed 
the  water  to  come  suddenly  in  contact 
with  the  rivets  and  plate  of  the  boiler. 

We  examined  the  sediment  taken  out, 
in  various  ways,  and  fouod  it  to  contain 
at  least  50  per  cent,  of  oily  matter.  The 
water  used  was  Thames  water. 

Since  that  time — that  is  to  say,  for  the 
last  five  years — we  have  used,  as  a  pre- 
ventive against  a  similar  occurrence,  • 
small  quantity  of  common  soda,  which, 
combining  with  the  oil  or  tallow,  causes 
the  whole  of  the  earthy  matter  held  in 
solution,  to  float  on  the  surface  of  the 
water;  and,  by  means  of  a  blow-off  pipe 

E laced  on  the  surface  of  the  water  in  tne 
oiler,  the  whole  of  the  sediment  is 
removed.  The  consequence  has  been, 
that  we  have  not  had  the  least  occasion 
to  clean  the  interior  of  the  boiler,  the 
plates  and  rivets  remaining  as  clean  as 
when  first  manufactured. 

I  am,  Sir,  yours,  &c., 

John  Habbis,  Engineer. 

London-bridge  Railway  Station,  May  2,  1848. 

MR.  CAADDOCK'b   patent    STB  AM    BOILSK 
\ND  CONDBNSBR. 

At  the  last  Qaarterly  Meeting  of  the  In- 
stitation  of  Mechanical  Engineers,  held  at 
Birmingham  on  the  20th  alt.,  the  merits  of 
Mr.  Craddock's  patent  steam  boiler  and 
condenier  formed  a  prominent  subject  of 
discossion.  The  snbject  was  opened  by  the 
reading  of  a  paper  by  Mr.  Craddock,  which 
summed  up  the  advantages  attending  his 
plans  to  be  as  follows :    . 

An  increased  extent  of  grate  surface ;  a 
slow  state  of  combustion ;  great  extent  of 
heating  surface  for  the  tire  to  act  upon  s 
increased  facility  for  generating  the  quantity 
of  steam  required  ;  water  free  from  deposit 
for  the  uie  of  the  boiler;  removal  of  the 
atmosphere  from  the  exhaust  side  of  the 
piston  ;  safety  from  explosion ;  great  faci- 
lity for  generating  the  steam  under  higher 
pressure,  by  which  the  expansive  principle 
is  much  extended  ;  diminished  tendency  to 
priming ;  an  effectual  means  of  preventing 
the  loss  arising  from  steam  blowing  away  at 
the  safety-valve;  self-adjusting  means  for 
keeping  the  steam  at  an  uniform  pressure, 
whateter  the  pressure  desired  may  be;  a 
continuous  supply  of  pure  water  for  the  use 
of  the  boiler,— a  fresh  supply  of  not  more 
than  one  gallon  per  horae  power  per  day 
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Wii^  nquied  to  aike  good  Om  low  bj 

leakage;  the  engines  mad  b<nlera  broeght 
into  a  macfa  len  spacer  and  redooad  to  half 
the  weight,  for  equal  pover«  of  thoie  in 


ffO.^ 


(W9T  the  eoBJtmetive  details  of  Mr. 
CraddoeVa  inventions,  see  Ifeei.  Mag.^  toI. 
zhit  pp.  97,  et  aeq.) 

Mr,  MeGmmell  donl>ted  the  applicability 
of  Mr.  Craddock'a  boiler  and  eondenser  to 
railtray  loeomotiTes,  on  aceoant  of  tlie  apace 
theymosloecapy;  bat  thooghttiiatthey  would 
be  foaod  naoet  Taloable  for  aairine  purpoeas. 

Jfr.  Craddoek  aUted  that,  according  to 
ealimiartons  which  he  had  made  with  great 
care,  there  would  be  a  aaving  of  not  lest 
than  two  milliona  sterling  per  aonnoa  effeeted 
by  their  adoption  in  onr  steam  navy. 

A  diacnssion  followed  respecting  the 
doable  cylinder  engine,  which  is  another  of 
Mr.  Craddock'a  Inventioos.  (See  Ifedl. 
lf«^.,  vol.  zlfii.,  p.  121.) 

Mr.  Crampion  stated  that,  in  his  opinion, 
the  only  advantage  which  the  doable  cylinder 
•Bgine  possessed  over  the  single  one  was 
greater  steadiness  of  motion ;  bat  this  did 
not  compensate  for  the  loss  of  power  which 
he  consideied  arose  from  the  use  of  two 
cylinders,  and  the  steam  passing  from  the 
one  piston  to  the  other.  Some  time  ago  he 
had  made  some  elaborate  experiments  npon 
the  subject,  and  his  conclosions  then  were 
that  the  loss  amoonted  to  14  per  cent. 

Mr.  Craddock  admitted  that  there  was 
a  loss  in  the  expansion  which  took  place 
between  the  two  pistons,  bat  called  Mr. 
Crampton's  attention  to  the  great  irrega- 
larity  of  motion  that  would  result  from  car- 
rying the  expansive  principle  to  a  great 
extent  in  one  cylinder.  He  had  worked  his 
doable  cylinder  engine  up  to  its  speed  with 
the  steam  cut  off  at  -^  of  the  stroke. 

Mr.  Crampion  observed  that  the  steam 
would  lose  all  ita  power  before  expanding  to 
snch  an  extent. 

Mr.  Craddock  was  ready  to  prove  the 
fact  experimeotally  at  his  works.  He  wished 
farther  to  remind  the  meeting  that,  from  his 
own  experiments,  he  was  convinced  that  by 
admitting  high-pressure  steam  directly  from 
the  boiler  into  one  cylinder,  much  of  it  was 
condensed  by  the  comparatively  cold  metal 
of  snch  cylinder ;  and  that  the  water  reanlt- 
ing  therefrom,  being  in  contact  with  the 
metal  of  the  cylinder,  did,  when  placed  in 
oommunication  with  the  condenser,  again 
assume  the  form  of  steam ;  thereby  uselessly 
carrying  much  heat  from  the  boiler  to  the 
condenser  withoat  prodaotng  any  mechani- 
cil  effect. 

tOKITIOK  OF  aPONOr  PLATINUM. 

Sir,— In  the  yolamc  on  Chemiatry  ia 


"  Lirdiier*a  Cabinet  Baoyelopedia,"  U 
is  said  that,  by  directing  a  sniU  atnaa 
of  hydrogen  gas  on  spongy  pUtionm,  it 
becomes  iocaodescent,  and  that  the  enaae 
of  this  effeet  is  not  known.     It  aee«s  to 
me  snrprising  that  the  able  writer  did 
not  know  the  caaae  of  this  pheooaaenoe, 
as  it  can  be  explained  in  a  way  of  extreme 
aimplieity.    The  eaose  is  this: — When 
the  stream  of  hydrogen  gas  is  directed 
on  the  sponge,  it  becomes  combined  with 
the  oxygen  of  the  air,  and  the  caloris 
which  existed  in  the  two  gases  ta  a  latent 
state,  is  now  liberated  in   a  anfficicat 
qoantity  to  make  the  sponge  red  hot 
It  will,  no  doubt,  be  ask^  whether, 
anppoaing  the  hydrogen  to  be  eomfaincd 
with  the  oxygen,  water  ought  not  to  he 
produced  P     I  answer,  that  water  is  pro- 
dnced;  but  experiments  are   genenlly 
tried  in  small  wire  baskets,  so  that  the 
heat  converts  the  water  into  vapour ;  hot 
if  the  experiment  is  tried  on  a  good  con- 
ductor of  heat,  such  as  iron,  a  consider- 
able quantity  of  water  will  be  found  after 
the  experiment. — I  am,  Sir,  yours,  &b^ 
C.  Bbntjubt. 

SDTTA  PBRCHA  PATOMTC^-HO.  X. 

Thomas  Foasran,  of  Siraikmm^frr  **Mm* 

prooemomU  in  ComHnm^f  QmUa  F^vkm 

miik  etriam  Maieriaii,  tmdimikf  AppiU 

eaiion  ikereof  io  Watorproojtn§  WtHim^ 

mmdm  the  Moulding  oariomi  srtieiet  tJUro* 

from  I  M    Fvwf^ng    ikt    Smr/met    qf 

Ariiciet  made  from   Guiia  PtfreJka,  er 

Ontia  Pereha  combined  wUh  oiker  Mm- 

terimie ;  and  in  Geanaing  Qmiia  PerekaJ' 

Patentdated  Oct.  21. 1847  ;  Spedfieatioa 

enrolled  April  21,  1848.'^ 

The  first  claim  made  under  thia  patent  is 

''  for  combining  gutta  pereha  with  aninal 

diarcoal,  gronnd  whalebone,  hydrate  of  sol- 

phur,  fragrant  essential  oiU,  musk,  too- 

quin  beans,  orris  root,  or  gum  bensoin,  and 

for  applying  them  alone  and  in  combinatiBa 

with    eaontchooc,    or   other    matters,   t» 

fabricM:' 

Charcoal,  bone  dost,  milk  of  solphv, 
and  essential  oil,  have  all  been  before  pie- 
posed  as  matters  fit  to  be  combined  wiSk 
gatta  pereha ;  but  not  animai  charcoal  (m 
•OflitiM),  notwAa/e-bone  dnat—aotyi^iyr— < 
essential  oils ;  and  it  is  not  every  one  who 
may  know  that  '*  hydrate  of  snlphar ''  and 

•  We  five  tht  snbttaoce  of  thU  ■pocWcattow  te 
fbe  sake  of  keeping  up  our  series  of  the  Gatia  Panto 
Patents;  but  there  le  nothiagevidentljnew  er  asa> 
fol  la  it.  The  most  no  vol  aaMMtioo  which  iteaa 
tains  is  the  appUcstion  of  autta  pereha  to**«aaftB.'* 
This  is  a  sort  of  thing,  wUeh  tiie  pateniaessaBas  Is 
nndasstaad  wsIL 
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mfik  of  iulphnr  are  one  and  the  lame  thing,  paper,  and  leather,  or  Teneera  of  oommon 

8o»  therefore,  Mr.  Foriter  hopea  to  eacape  i3l  wood,  aa  scale-board,  and  aftarwarda  eom- 

•nflpicion  of  poaching  on  another'a  manor  I  bine  aeveral  of  them  together,  according  to 

The  proportioni  in  which  Mr.  Fonter  the  thickneaa  required;  and  when  combined, 

recommenda  the  mateiiala  to  be  combined  I  heat  them,  and  bend  or  presa  them  npon 

are  the  following :  blocka  into  several  vaefal  articles,  as  port- 

Gutta  percha   4  parti.  manteaoa,  boxes,  trays,  cornices,  f ramei. 

Animal  charcoal  ••..••   1       „  bnttons,  toys,  and  boards  for  book-coTcra. 

or                                          ^  For  snch  articles  aa  are  reqaired  to  be  em- 

Gntta  percha    4      „  bosaed,  I  put  a  thick  coatiog  of  the  compo- 

India  rubber 2      „  aition  outside,  in  proportion  to  the  impren 

Animal  eharcoal   • 2      „  required  upon  it. 

"  When  these    matters  are  thoroughly  "  And  I  make  the  single  fabric  hot,  and 

eombined,  a  portion  of  any  solvent  is  to  be  form  it  in  the  mould,  either  by  pressing  into 

Added  in  such  proportions  as  are  needM  for  or  upon  it,  first  laying  on  one  coat  and  then ' 

the  particular  fabric  to  be  coated/*     And  another,  until  the  article  is  as  thick  as  re- 

''  when  in    a  fit  state    to  be  apread  on  qufared.    The  articles  I  thua  form  are  masks, 

labrica  "  he  adde,  if  required,  <<  orria  root,  toy  figures,  tea  and  other  trays,  ink-standa, 

or  oUier  perfumes,  In  such  proportions  as  lenrioes  and  flowers,  pill  and  other  boxes, 

are  necessary  to  give  the  gooda  the  duired  and  such  articlea  as  are  usually  made  of 

•cent/'  papier-mich^,  toys,  &c.,  and  bucketa,  hata, 

The  patentee's  second  and  third  claima  caps,  &c. 

are :  <•  In  forming  such  articles  aa  are  required 

*^  For  combining  gutta  percha  with  ground  to  stand  wet,  as  buttons,  tea-trays,  military 
bones,  horns,  hoofs,  whalbone,  or  ahayinga  ornaments,  &c.,  I  first  saturate  the  fabrics 
of  these  matters,  or  animal  charcoal,  by-  with  any  water-repellant  matter — by  prefer- 
drate  of  sulphur,  and  applying  the  same  ence,  boiled  linseed  oil — and  dry  them  tho- 
alone,  or  in  conjunction  with  fabrice  or  i^oughly  in  a  atove,  and  then  coat  them  with 
ffeneere  qf  wood  to  the  manufacture  df  the  composition  of  gutta  percha,  and  pro- 
various  articles."  ceed  aa  before  deacribed. 

And  "  for  uniting    with   gutta  percha  <*  In  making  panels  for  earriagea,  doore, 

Isbrica  preriously   rendered    repeUanta  of  boxes,  &c.,  I  use  staves  of  wood,  deal  aa  the 

water."  cheapest,  and  coat  them  with  any  of  these 

The  principal  parte  of  the*  epecifieatioa  eompoaitiona  of  gutta  percha,  uaing  one 

bearing  on  these  claims  are  the  following :  part  of  them  to  two  parts  solvent.     When 

"  For  coarse  goods,  such  aa  carriage-covers,  the  solvent  haa  thoroughly  dried,  I  take 

fte.,  I  take  gutta  percha  four  parts,  ground  pieces  of  the  required  size,  and  heat  them, 

whalebone  and  hydrate  of  aulphnr,  each  one  and  lay  one  upon  the  other,  taking  care  to 

part,  and  one- sixteenth  part  of  any  mineral  reverse  the  grain  of  the  wood  by  laying  the 

preservation  of  vegetable  matter— by  prefer-  straight  way  of  the  one  the  cross  way  of  the 

«nce,  arsenic—  and  work  the  whole  in  a  mas-  other ;  and  if  they  are  required  to  be  very 

ticating  pan,  and  afterwards  spread  it  npon  tough,  I  lay  also  a  coarse  canvas  at  back,  or 

the  fabrica,  with  or  without  a  solyent.    If  I  use  alternate  layers  of  fabrics  and  wood, 

the  fabrics  are  required  to  be  of  any  parti-  and  then  preaa  the  whole  while  hot,  and 

cnlar  colour,  I  add  to  any  of  the  above  keep  the  pressure  upon  them  until  eold. 

compositions  the  colour  necessary  to  pro-  '*  The  compositions  I  prefer  for  moulding 

duce  it.    It  is  most  convenient  in  coating  without  fabrics  are,  gutta  percha  four  parte, 

thin  fabrics,  first  to  coat  them  with  a  solu-  bone  charcoal  two  parts,  and  one-aixteentfa 

tion  of  India-rubber,  by  any  of  the  usual  part  of  white  arsenic. 

modes,  giving  them  two  or  more  coats,  and  "  Or,  gutta  percha  four  .parts,  ground 

when  dry,  applying  the  gutta  percha.    This  whalebone,  or  the  rasping  of  horns  and  hoofs 

plan  preventa  the  latter  staining  the  surface.  (from  button-makera'  waste)  two  parte. 

-^  "  When  the  fabric*  are  to  be  eombined,  or  <*  If  I  require  a  bard  composition  of  a  light 

ibr  moulding,  I  coat  them  with  a  compound  colour,  I  use  gutta  percha  three  parte,  ivory 

o^  gutta  percha  three  parte,  animal  charcoal  or  bone  dust  one  part,  and  Cornish  clay  m 

one  part,  and  one-sixteenth  part  of  white  half  part.    A  large  quantity  of  animal  char- 

araenio,  or  other  mineral  preservativea  of  ooal  or  bone  dust  will  make  theae  oomposi- 

▼egetable  matters,  and  a  aolvent,  as  before,  tiona  much  harder  at  the  expense  of  thalr 

if  neoeasary ;  or  I  use  gutta  percha  four  toughness. 

parta,  Cornish  white  one  part,  and  hydrate  "  In  moulding  from  moulda  that  are  very 

of  aulphnr  one  part,  the  whole  combined,  as  deep,  I  nae  oorea  of  wood  roughly  shaped  to 

before,  in  a  maaticating  pan,  after  which  b  the  deep  portions  of  the  mould,  first  coating 

to  be  added  the  solvent.    With  these  oom-  them  with  any  of  these  oompositiooa,  vii^ 

podttom  I  ooat  woven  or  felted  Ubriea,  one  part  of  tham  to  two  parte  aolvent,  dry- 
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ing  them  in  a  temperatore  of  ninety,  and 
then  covering  them  with  any  of  the  compo- 
eitions  without  soWenta,  aod  preaiiog  them 
into  mooldi  until  cold;  the  object  being 
to  make  the  gutta  percha  ayailable  for  the 
figure  and  the  minatis  of  the  work,  while 
the  balk,  beiog  wood,  it  will  be  lighter  and 
much  cheaper — which  is  essential,  the  price 
being  high,  and  still  increasing. 

"  I  also  roll,  mould,  or  press  dther  of  tht 
above  CDmpotitions  into  sheets  or  bands,  with 
the  addition  of  coloar,  or  perfumes^  or  both. 

**  The  articles  I  make  from  these  solid 
compositions,  viz.,  without  fabrics,  are  car- 
riage and  other  wheels. 

"  Ornamental  leaves  and  scrolls  for  furni- 
ture, military  and  other  ornaments  for  har- 
ness, trays,  frames,  cornices,  leaves,  and 
flowers. 

*<  When  the  articles  are  to  be  painted  with 
light  grounds,  the  composition  containing 
the  hydrate  of  sulphur  should  not  be  used, 
or  such  colours  employed  as  are  not  likely 
to  be  acted  upon  by  it. 

**  The  quantity  of  perfumes  to  be  used  in 
any*  of  these  compositions  must  depend 
upon  the  purity  of  the  material  used  for 
that  purpose.  I  find,.hoirever,  that  of  orris 
root,  half  a  pound  to  every  five  pounds  of 
the  composition  is  necessary;  of  benaoin, 
two  ounces  to  every  five  pound^;  of  the 
essential  oils,  half  an  ounce  to  five  pounds 
is  about  the  proportion." 

Mr.  Forster  claims,  fourthly,  the  following 
mode  of  finishing  the  surfaces  of  fabrics 
combined  with  gutta  percha,  which  the 
reader  may  compare  at  his  leisure  with  Mr. 
Hancock's  mode  of  japanning  such  articles 
described  at  page  163,  vol.  xlvii. 

'*  My  mode  of  doing  this  is  as  follows  :-* 
Suppose  the  fabric  is  coated  with  gutta 
percha  and  animal  charcoal  or  lamp  black, 
the  colour  would  be  a  dull  black ;  to  im- 
prove  upon  this  plan,  I  take  10  lbs.  of  lin<. 
seed  oil,  and  20  ozs.  Prussian  blue,  grind 
it  and  mix  them,  boil  the  whole  gentle  until 
it  is  as  thick  as  treacle,  which  ia  readily 
seen  by  trying  a  drop  on  a  bit  of  glass, 
which  will  speedily  cool  and  show  its  con- 
sistence. When  cold  it  will  be  found  to  be 
a  brown  transparent  varnish.  Apply  a  thin 
coat  to  the  surface  of  the  cloth ;  it  will  be  dry 
in  a  few  hours,  and  in  drying  will  absorb 
oxygen  and  b<*come  blue,  thus  giving  the 
cloth  the  fine  colour  of  black  enamelled 
leather. 

*'  If  other  colours  are  required,  say  red,  the 
fabric  should  be  coated  with  gutta  percha 
and  Vermillion.  Take  one  pound  of  any 
oil,  varnish,  or  pale  linseed,  nut,  or  poppy 
oils,  previously  made,  drying  by  any  of  the 
ordinary  methods,  and  three  ounces  of 
erimson  lake  ;  well  grind  them  together  and 
ooat  the  fisbric  with  a  thin  layer  of  it.    If 


the  fabric  has  been  embossed  or  corked  to 
imitate  suitable  morocco  leather,  they  will 
not  be  bad  imitations  of  that  article ;  of 
course  any  colour  may  be  made  upon  tMi 
plan,  suitable  glaxing  colours  being  chosen, 
and  such  may  be  obtained  from  any  artista' 
colonrman." 


GUTTA  PXnCHA  PATSNTS.-^NO.  XI. 

Thomas  Hancock,  of  Stoke  Newinffi^m, 
Middtwtx^  Btq.f  for  **  ImprotemeKts  m 
Fabrics  BlatHcaied  by  Gutta  Perehm,  or 
anyofth^vwrietieiqfCamUehoue.^*  Pa- 
tent dated  Nov.  2,  1847;  Spedfieatkn 
enrolled  May  2,  1848. 
The  patentee  remarks  that,  in  coloured 
woven  fabrics  which  have  been  elasticated^ 
or  partly  composed  of  gutta  percha,  '*  or 
any  of  the  other  varieties  of  caoutchouc,"* 
the  colouring  of  the  fibrous  materiala,  whe- 
ther silk,  cotton,  &c.,  has  been  effected 
previous  to  their  being  woven  into  clothe 
Ike.,  and  that  the  weaving  of  these  coloured 
threads  into  figures  and  patterns  has  been 
performed  by  looms  of  an  expensive  kind. 
Now,  his  improvements  consist  in  making 
the  operations  of  producing  the  coloured 
patterns  a  subsequent  process  to  the  weaT- 
ing  ;  that  is  to  say,  in  imprinting  the  pat- 
tern or  figures  upon  the  woven  materiala 
by  means  of  blocks,  rollers,  &c.,  as  they  are 
employed  generally  in  the  printing  of  pat- 
terns upon  silk,  cotton,  and  other  dothi. 
Sometimes  he  prints  the  pattern  upon  the 
cloths,  ftc,  while  in  an  unextended  state. 
When,  however,  the  cloth,  &c.,  is  used  in  an 
extended  state,  as  in  making  of  brAoea, 
then  he  prints  the  figures  thereon,  while 
extended  to  that  degree  of  tension  whidi  it 
is  generally  supposed  to  be  in  when  used,  ao 
that  the  pattern  may  be  exhibited  in  the 
most  advantageous  manner. 


DUNN'S  IlfPROVKMKNTS  IN   BAILWAY 

CARRIAOBS. 
[Patent  dated  Nov.  2, 1847.    Patentee.  Thomu 
Dunn,  of  the  Winisor-biidffe  Iron  Wo^ks,  Man- 
ehseter.    Specification  eurolled  May  2, 1846.} 

The  patentee  first  describea  several  im- 
provements in  the  construction  of  raillraj 
wheels.  One  of  the  principal  objecta  aimod 
at  by  him  ia  the  easy  removal  and  replace- 
ment  of  the  tire  upon  the  wheel  when  it  has 
become  worn  ;  this  he  efiects  in  several  wnye. 

*  A  degree  of  identity  Is  here  insinuated  between 
theguttajperchaand  caoutchooe,  which  Jias  no  eziat> 
ence  in  fact,  aod  which,  considering  Mr.  Thomaa 
Hancock's  well-known  connection  with  the  caout* 
ehoue  tnanuflicture,  might  well  have  t>een  spared. 
For  the  peculiar  and  distinctive  properties  of  gutta 
percha,  htt  the  specification  of  No.  I.  of  oar  i  ' 
vol.  xliv.  p.  222.— £d.  M.  M. 
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idihoiigh  thay  art  all  pretty  maeh  on  the 
•ame  principle.  His  first  method  conaists 
in  haviog  the  nare,  arms,  and  an  inner  tire 
east  in  one  piece,  npon  which  the  outer  tire 
is  bolted  by  means  of  a  flange,  which  pro- 
jects inwards  a  few  inches  beyond  the  inner 
anrface  of  the  tire.  The  joint  between  these 
two  pieces,  out  of  which  the  wheel  is  formed, 
is  packed  with  gntta  pereha  or  some  other 
elastic  substance.  A  second  method  con- 
sists in  having  the  nave  of  the  wheel  oast 
with  mortices  in  it  for  the  reception  of 
wooden  arms  or  spokes,  and  in  afterwards 
fixing  the  tire  to  the  nsTe,  by  bolts  passing 
down  through  the  middle  of  the  spokes. 
According  to  a  third  method,  that  part  of 
the  wheel  which  ii  occupied  by  the  arms  is 
entirely  filled  in  with  segments  of  wood, 
between  which  segments  there  are  driven 
wedges  of  either  wood  or  iron,  so  that  the 
wheel  is  almost  entirely  solid.  The  tire  is 
attached  to  the  nave  by  bolts,  as  in  the 
former  instance. 

The  patentee  makes  his  axles  of  wood  and 
Iron,  the  wood  forming  an  internal  solid 
core,  with  an  outer  coveriDg  of  iron.  He 
also  makes  axles  of  several  pieces,  by  having 
the  naves  truly  bored  out,  and  driving  into 
them  a  short  axle,  or  rather  part  of  an  axle, 
which  is  formed  on  the  outside  of  the  wheel, 
into  the  journal  or  bearing,  and  on  the  in- 
side projects  only  a  few  inches,  leaving  snffi* 
cient  strength  of  material  to  pass  a  cotter 
through  to  retain  the  axle  in  the  nave.  The 
two  wheels  forming  the  pair  are  then 
connected  by  rods  of  iron,  Tthe  patentee 
prefers  using  three  such  rods,)  which  have 
collars  formed  npon  them  near  to  their  ends. 
The  portions  beyond  the  collars  are  passed 
through  holes  formed  in  the  naves  of  the 
wheels,  and  have  screws  upon  their  outer 
ends,  so  that  the  wheels  are,  in  a  measure, 
devoid  of  axles — the  connection  between 
them  being  fmrmed  by  the  rods. 

The  second  portion  of  Mr.  Donn's  im- 
provements relate  to  the  construction  of  jacks 
for  moving  carriages  and  locomotives  on  to 
the  line  of  rails  when  they  happen  to  have 
got  off  the  same.  The  chief  feature  of  thia 
improvement  consists  in  providing  the  jacks 
withfour  small  friction-rollers  at  the  bottom 
of  the  pilUr,  by  which  the  jack,  with  iU  load, 
is  easily  made  to  run  upon  a  smooth  surface 
in  any  direction. 

A  third  improvement  consists  of  a  means 
of  removing  carriages  from  one  line  of  rail- 
way to  another,  which  Mr.  Dunn  effeota  by 
means  of  a  low  truek,  running  upon  a  set 
of  cross  ra^ls.  A  portion  of  the  main  lines 
of  rails  is  made  to  form  an  inclined  plane  at 
pleuure,  by  means  of  cams  fixed  under  the 
rails,  wheraby  he  is  enabled  to  run  the  car- 
riages on  to  the  low  truck. 


KR.  Sma's  **  HTDEAVLIO  SUBSTmiTS  FOB 
PLAT  RODS.'' 

Sbr,— I  was  rather  surprised  to  see  in 
your  Journal  for  the  month  of  March,  n 
communication  from  Mr.  Sims,  of  Redruthi 
describing  an  hydraulic  substitute  for  fiat 
rods  in  mining  machinery,  seeing  that  the 
same  idea  is  briefly  described  in  your  own 
Journal,  vol.  xliv.,  p.  387,  where  it  it 
proposed  to  be  applied  to  the  man-lilttng 
engine,  for  which  a  prise  was  given  by  the 
Royal  Cornwall  Polytechnic  Society.  I 
doubt  not  that  your  Impartiality  in  inserting 
this  will  lead  to  such  an  explanation  as  will 
be  perfectly  satisfactory.— I  am.  Sir,  &c., 

April  89,  1848.  FaIRPLAT. 

[Mr.  Sims,  who  is  one  of  the  most  candid 
men  in  the  world,  and  has  less  occasion  than 
moat  people  to  borrow  from  others,  has 
himself  already  apprised  us,  that  shortly 
after  the  publication  of  the  contrivance 
referred  to,  he  found  out  that  it  hnd  been 
previously  in  use  within  twenty  miles  of 
his  own  residence,  without  his  being  at  all 
aware  of  it.— Ed.  M.  M.] 


THB  SLRCTBIC  LIGHT. 

On  Thursday  night  we  had  an  opportunity  of 
witneuing  another  exhibition  of  Mr.  Slaite's 
electric  light,  at  the  Bazaar,  Baker,  street. 
Certainly,  the  light  produced  was  most  splen- 
did, both  as  to  quantity  and  to  quality. 
Although  the  light  itself  was  no  larger 
than  about  the  sise  of  a  common  pea,  we 
could  dbtinctly  read  small  print  (slmibtr  to 
.the  type  in  which  this  is  printed)  at  the 
farther  end  of  the  coach  gallery— a  distance 
of  about  130  feet  from  the  light.  Coloured 
objects,  such  as  flowers,  ribbonds,  &c., 
appeared  as  distinct  as  they  would  by  light 
of  day ;  even  the  yellows  were  as  distinct  as 
if  viewed  by  the  light  of  the  sun.  The 
apparatus  was  fully  described  in  No.  1275 
of  the  Meeh.  Mag. 


rKaUZRIRS   AND  AXSWIRS  TO   fMaulRIBS. 

JRal/waM.~"0.  T."-rTbe  first  railway  or  tramway 
on  wfilch  a  steam  engine  was  employed  for  loco- 
motive purposes  was  the  Merthyr  tramwav,  in 
the  year  1805.  The  engine  was  built  by  Trevt- 
theck  and  Vivian,  and  at  the  first  trial  drew  a 
train  of  wajtoBS.  oontsinlng  ten  tons  of  iron  and 
a  considerable  number  of  persons,  at  the  rate  of 
five  miles  an  hour. 

BheUrie  Telegraph  fRre.—"  E.  Chatterton."— The 
best  method  of  covering  wire  for  gslvanio  and 
other  purposes  is  the  patented  process  of  Mr.  W. 
Rted,  which  is  described  at  page  43S  of  vol.  zlvi., 
an  \  is,  we  beUeve,  that  adopted  by  the  Electric 
Tet  '^raph  Compaoy. 
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William  John   NormanyiUe,   of  Park  Villafe,  Alaxaoder  Bmitlivood  Sftocker,  of  Toffe-ptoH^ 

Mlddloiez,  centlemam,  for  eertaln  improTementa  In  Cttr-road,  for  certain  ImproTomenta  In  tliiM-teaahaa 

railvnf  or  other  carrlagoa,  parUy  oonalating  of  new  and  hozet,  show-cards,  or  holders  for  matehea,  pcna. 

modes  of  oonftruoting  the  axle-boMs  and  Joomala  pins,  needles,  and  other  articles,  and  in  the  made 

of  wheels,  also  ao  improved  method  of  lubrieatinc  or  modes  of  mannfkctttring  the  same.    May  4;  aiz 

the  said  Journals  or  other  portions  of  machinery,  by  months. 

tho  Intndaetion  of  aqueous,  alkalfaie,  olea^ona,  Felicit6  Ralson  SelUgne,  of  6,  BonteTart,  Ben- 

or  saponaoeous  solutions.    May  2;  six  montha.  msrehais,  Paris,  widow,  for  eertain  improveiaccft 

Isiuic  Hartes,  of  Rosedale  Abbey,  York,  fkrmer,  in  propelling,  and  the  machinery  employed  thcrate. 


fbr  eertain  improvemento  in  machines  or  machinery  (Being  a  communication  flrom  her  Into  hnshand  ) 

for  rowing,  sowing,  and  manuring  land.    May  S;  Mav4;  »ix  nionths.                             .  «*  «  ,     i^ 

six  months.  Heniy  William  Sehwarts,  of  Great  St.  Hsle&'a, 

Isaiah  Davies,  of  Birmingham,   engineer,  for  Loadon,  merchant,  for  ImprovemenU  Lb  ttcflaa* 

improrementa  in  steam  engines  and  looomotlve  engines.    (Being  a  oommanication.)     May  4;  rfs 

carriages,  parts  of  which  are  also  applicable  to  other  months. 
motive  machineiy.    MajS;  six  months. 
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April  SO      142)     Geoige  Schofleld Sheffield   «.m  Thumb -bit    and    Joint    fsr 

Joiners'  brace-pad  to  aet  on 
the  upright  by  pretsma. 

.,      1421      Howard  Ashton  Holden  Birmingham  ^...  Carriage  lamp. 

"  (  EffluTia  -  valve    smd   guBay- 

,,      1422     A.  and  M.  Burton  ......  JohnVplace,  Blackfriars  ....«<{      grate  for  small  aeweia  aad 

«  i.     drains. 

22      1423     Edwin  GreensladeBrad 

ford ..^........^.M  Teignmouth Brooch  catch. 

,,      1424      Robert  Best Birmingham..... RackpnUey. 

„      1425      Samuel  Gilbert,  Jan.  ...  Stamford  Somapanticbath. 

25  1426      Frederick  Skinner Sheffield    The  Archimedean  reel  (8ah- 

ing). 

„      1427      William  Riddle  Blackfriars-road Folio  dip. 

„      1428      Walley  &  Hardwiek  ...Oxford-street   A  lady's  mantle. 

„      1429      George  PalUaer  ft  Co....  Finsbury-place  North Improved  buckle. 

26  1430      Joseph  Hines  and  John 

Nicholson Bishop  Auckland Spring  driU. 

„      1481      Siincox,  Pemberton,  fr 

Sons   Birmingham.^ RackpnDey. 

„      1432      James  Medwin Regent^street  ....w. ........  Resilient  boot. 

29      1493      Osmond  Oliver John-street,  Tottenham-oourt-\  Nonpareil    nnivcrtal    Tcnti- 

road    /      later. 

,1      1434      Joseph  W.  Sehlesinger,  Clement's-lane,  London Expanding  portfolio.     , 

May    1      1435      William  Riddle  Blackfriars-road Label  damper. 

„      1486      WUllam  Riddle  ....m...  Blackfriars-road Foot  bath. 

„      1437      William  Scott  Exeter Trap  for  drains. 

2      1438      Robertson  and  Jobson,  Sheffield    Roaster  stove. 

„      1489      Welch,  Margetson  ft  Co.  Cheapside Shirt  vest. 

„      1440      Samuel    Roberts    and 

Joseph  Slater  Sheffield Asparagus  toDo. 

4      1441      Henry  Curtis  ....^ ......  Moor-end,    Hambrook.    nearl   Ribbed  deep  draining  toeol, 

Bristol  „ /      for  clay  and  tenaciens  aafla. 


aiibertisfementsf* 

To  Engineers  and  Boiler-BIakers* 

LAP.WBLDED  IRON  TUBES,  FOR  MARINE  AND  LOCO^tfOTIYB  STBAM-BOILBRS.  Tubes 
for  Steam,  Gas,  and  other  purposes:— all  sorts  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42.  Cambridge-street,  Birmingham,  and  Smethwiek,  Staflbrdshire,  manoAKtun  Botlec 
and  Oai  Tubes,  under  an  exclusive  License  flrom  Mr.  Richard  Prosaar,  the  Patentee. 

These  Tubes  are  extensively'  used  in  the  Boilers  of  Marine  and  Looomottvo  Staam  Bnglnaa  in 
England  and  on  tho  Continent;— aro  Stronger,  Lighter,  Cheaper,  and  more  Durable  t^aa  Bnus  or 
Copper  Tubes,  and  are  warranted  not  to  open  in  the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works— Smethwiek,  j^taffordsl^^o. 

LONDON    WAREHOUSE— No.  C8,  UPPER  THAMB9-8TREST. 
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GUTTA  VERCRA.  COMPANTS  WORKS« 

WHARF  ROAD,  CITY  ROAD, 

London,  Ui  April,  1848. 
FTfiB  OTTTTA  FEBCHA  COMPANY  h«fe  grtttpTenon  In  stating  Chat  the  steadily  iaereasijig  demand 
'''-    for  the  PAXSXT  GimA  Pabcba  BmxTXiro  BAnna  Jnttifles  the  ntmoet  confidence  that  they  an  ftUly 
«ppro?ed. 

Their  durability  and  strength— permanent  oontmetility  and  nniflirmlty  of  substance— their  non-sntcep- 
tlhility  of  Injury  froni  coiitact  with  Oils,  Grease,  Acids.  Alkalies,  or  Water— and  the  facility  with  which  tfad 
tingle  Joint  required  can  be  made  in  Bands  of  any  length— render  them  supeiior  for  almost  all  workteg 
purposes,  and  decidedly  economical. 

Galoshes,  Titbiko  of  all  siaes,  Bouous,  Cathstsbs;  Stethxbcopxs,  and  other  Surgical  Instruments; 
llovx.nivos  Fon  Fictukk  FnAMss  and  other  decorative  purposes;  Whips,  Thoxgs;  Tairirxa,  Oour,  and 
CnicxjKX  Balls,  &&,  in  great  variety. 

Patent  Gkitta  Perclia  Slioe  Soles. 

The  appllcabnity  of  Gutta  Percha  Soles  for  Boots  snd  Shoes  having  been  extensively  and  aatisfeetoxiJy 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  It.    Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 

as  long  as  leather,  with  great  addittonal  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 

until  ^uita  worn  through. 

Boot  and  Shoe  Soles  for  Simmer  Wear. 

The  Ihct  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  nee  of 
ihem,  to  escape  the  suffering  which  tbeproverbial  uncertainty  of  our  climate,  svek  ih  SoMKxn,  so  often 
Jnllicts  upon  the  incautious,  and  this  eflect  may  be  secured  by  a  Sole  so  thin  and  light,  at  to  aflbvd  to  tlie 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  lo  conjunction  with  security  against  damp. 

Ai  the  lame  time,  the  remarkable  non-eomdueting  propertiee  of  Gutta  Pereha  afford  a  most  valuabUt  prth 
feciion  to  thoee  who  are  subjected  to  eufferingor  ineonvenitnet  ftjr  waUeimg  upon  heated pavtmente* 

The  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  Leather,  has  long  sinoe  been 
decided  in  favour  of  the  former;  and  no  Instuiee  of  failure  liaa  yet  come  to  Uie  knoipr- 
ledve  of  the  Company  wblch  may  not  be  ascribed  to  a  neglect 4if  their  printed 


Testimonials  relating  to  Shoe  Soles. 

*'  Of  all  the  discoveilea  and  inventions  which  have  hitherto  been  brought  into  notice  for  the  purpose  of 
preserving  the  feet  from  damp,  nothing  is  comparable,  either  in  cheapness  or  efSciency,  to  Gutta  Percha. 
Gardeners  especially,  whose  dally  occupations  occasion  them  to  be  mueh  in  the  open  air,  and  working  or 
standing  on  wet  ground,  will  find  this  pliable  and  simple  substance  of  inflnite  value.  The  natural  caution 
vhich  one  usually  feels  with  respect  to  new  things,  eipecially  when  they  come  eery  highly  recommended, 
prevented  us  firom  listening  with  much  attention  to-what  we  regarded  as  pretended  excellencies.  We  were, 
however,  induced  to  make  the  trial  of  a  pair  of  '  Guita  Percha  Soles,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  daily  wear,  we  tliink  it  right,  for  the  sake  of  others,  to  say  the  Gutia  Percha  Solea 
nx«,  for  dryness  and  warmness  to  the  feet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
bility, it  ia  equal,  and,  we  think,  superior  to  leather."— Gardeners' and  Farmere' Jourmai,  February  12, 
IMS*  I 

(Cepf .)  Lowndes-street,  12th  Novemtier,  184/. 

IfT  nsAu  Sin,-^I  have  for  some  time  worn  (he  Gutta  Percha  Solee^  and  am  very  happy  to  bear  testt 
m<wy  to  the  admirable  qualities  of  this  substanee  for  the  purpose  of  Shoe-making,  for  it  is  not  only  very 
durable,  but  perfectly  impervious  to  wet. 

The  Gutta  Pereha^  I  And,  possesses  properties  which  render  it  invaluable  for  winter  shoes.  It  i»,  com- 
pared with  Leather,  a  alow  conductor  oj  heat;  the  effect  of  this  is,  that  the  warmth  of  the  feet  is  retained, 
however  cold  the  surface  may  be  on  which  the  person  stands,  and  that  clammy  dampness,  so  objectionable 
in  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  first  using  Gutta  Percha  shoes,  the  wearer 
la  forcibly  struck  with  the  superior  warmth  and  comfort  which  is  produced  by  this  non-conductiug  property, 
and  I  confidently  predict  that  all  those  who  try  Gutta  Percha  wiU  be  steady  customers.— I  am,  my  dear 
81r,  very  truly  yours,  JAMES  C.  GUMMING,  M.D. 

To  C.  Hancock,  Esq.,  the  Gutta  Percha  Company. 

GxMTLXiiXH,^!  have  given  the  Gutta  Pereha  Boot  Solec  what  may  be  considered  a  fair  trial ;  namely, 
three  months'  constant  wear  on  a  rough  gravelly  road,  and  can  bear  testimony  to  its  useftilness :  with  proper 
ear*  in  putting  them  on,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  Leatheri 
and,  being  impervious  to  wet,  will  be  found  invaluable  to  persons  subject  to  damp  or  ooM  feet.   W.  DI AR, 

Hovember  4th,  1847.  Principal  OlBccr  H.  M.  Customs,  Whitstable. 

{Copg.)  Manehester,! St  March,  1848. 

Six,— In  the  month  of  August  last  I  began  to  wear  a  pair  of  Gutta  Percha  Soles,  put  on  by  my  father, 

who  is  a  shoemaker,  No.  IS,  Port-street,  and  have  worn  them  every  day  since,  being  upwards  of  six 

months,  and  1  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  solts  would  wear  a  month 

longer.    They  have  out- worn  three  pairs  of  heels,  which  had  strong  Ir^  nails  beat  in.— Yours,  ftc, 

(Signed)  ALFRED  LAMB, 

Porter  at  Flndlater  and  Mackle's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11,  Corporstion-  street. 

(Cam.)  Manchester,  8th  March,  1848. 

Sim,— It  Is  with  pleasure  that  I  bear  testimony  to  tbe  good  qualities  of  Gutta  Percha  Soles.  You  are 
aware  that  my  occupation  reqaires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  In  all  weathers; 
and  since  I  began  to  «ear  Gutta  Percha  Soles,  I  have  not  had  to  complain  of  wet  oi  cold  feet :  the  pair  I 
have  on  now  have  been  in  almost  daily  use  for  more  than  four  montits,  and  iry  fear  is  that  the  upper 
leathers  will  be  worn  out  first.  I  am  quite  sure  that  I  save  from  thirty  to  fifty  per  cent.  In  the  cost  of 
shoes,  in  consequence  of  my  family  wearing  Gutta  Percha  Sole^,  and,  so  Tong  as  1  can  get  them,  I  intend  to 
wear  them  in  preference  to  anything  eli  e  1  have  seen.— Yours  respectfully,     THOMAS  WH ITEUEAD, 

To  Mx.  Heory  SMtham,  11,  CorpoiaUon- street  Ga«  Office,  Town  Hall,  King-street. 
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ADTSRTISSXSMTS. 


To  Invontors  and  Fat«Bt«ts. 

ME88R8.  ROBERTSON  ft  CO., 

FATBVT  SOX.ICITOM, 

(Of  which  Arm  Mr.  J.  C.  ROBERTSON,  the 
koiTOK  of  the  If  ECKAWict'  Maoasivb  flrom  Iti 
commencement  in  18SS,  it  prloeipal  p»rtuer») 
undertake 

The  proeuratlon  of  Fatents 
For  Enghmd,  Scotland,   Ireland,  and  all  Foreign 
Cbuntriet,  and  the  transaction  generally  of  all  huei- 
■esa  reUtlttg  to  PaTXiTs. 

Speelfleatloi&fl  Drawn  or  Rorisod. 

DISCLAIM CaS,  AND  MClIOaANDUMS   OW 
ALTiaATIOir    PaKPAaXD    and    BNaOLLRO. 

Oavoats  Entorod  and  Oppositlono 
Oondnetod. 

CONFIRIffATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

Advleo  on  Oases  snbmittedj  *e>  *e« 

MsBsas.  ROBERTSON  &  CO. 
POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.)  and  regularly 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

Adraatages  of  Registering  De- 
signs for  Ardcles  ofUtiUty. 

Uiuier  ike  Ntm  Duigm  Aei,  6  and  7  Fie.  e,  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 
.  Protection  at  a  moderate  expense'  (from  £12  to 
£»). 

Protection  immediate  (may  be  obtained  in  most 
cases  within  a  couple  of  days). 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Meekaniet^  MoffmziiUt 
No.  1047,  price  id.;  and  for  Lists  of  Articles  re- 

Sitered  under  the  New  Act,  see  the  subsequent 
onthly  Parts. 

Speciacations  and  Drawings  ,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  In  Lont^on,  by  Messrs.  ROBERTSON  and 
Co.t  Pttteat  andDeiigns  Registration  AgenU,  166, 
Fleet-street.  i 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic.  c.  100. 

Wliat  to  Bat,  Drink,  and 
Avoid. 

SovND  DiocsTiov !  What  a  boon  I  but  what  a 
rarity !  All  the  wealth  in  the  world  cannot  bi^  it, 
and  yet  how  simple  ft  Is  to  secure  it.  Dreamless 
nights  I — How  refreshing  is  a  good  night's  rest,  and 
how  few  obtain  it!  How  fearftil  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves?  Physio  Is 
one  evil  to  cure  another;  but  caution  keeps  offmore 
fire  than  water  quenches.  Reader,  if  you  value  the 
desiderata  of  good  health  in  the  day,  and  tranquil 
lepose  at  nights,  together  with  mental  serenity  at 
all  times,  or  should  lack  flrmnees  of  nerve  or  pur- 
pose, or  suilbr  fkom  the  sorrows  of  an  afflicted  body, 
seek  how  to  obtain  the  former,  and  remove  the 
latter,  in  DR.  CULYBRWEU.'S  litUe  Memoirs, 


•ailed  "HOW  TO  UYE;  or,  WHAT  TO  BAT« 
DRINK,  and  ATOID:"  and  iU  OominaioB^ 
*'  HOW  to  be  HAPPY  "  (the  nlee  to  bat  la.  oack; 
if  by  poet.  Is.  6d.  in  stamps.)  They  feeommead  ■• 
nostrum,  pill,  or  halm,  hut  render  every  posiMssf 
maatef  or  miatrees  of  nh  or  her  own  case.  Tli^T 
tell  home-truths,  and  detail  Ihcts  that  may  aatooBd* 
but  which  are  worthy  of  recognition;  and  they  ftir^ 
thermore  immystify  the  laws  of  lift,  health,  aid 
happiness ;  that  how  to  live  happily  and  oontent- 
edly,  is  rendered  cletr  and  open  to  the  humblelt 
intelligence.  To  be  had  of  Sherwood,  2S»  Pater- 
noster-row; Carvalho,  14T,  Fleet-etreet;  Mann,  IS, 
ComhiU;  Nelson,  457,  Weat  Strand,  and  all  book- 
sellers ;  or  direct  Irom  the  Author,  10,  Argyll-place, 
Regent,  street,  who  oan  be  personally  oonfeired 
with  daily  till  f  odr,  and  in  the  evening  till  nine. 

TO  ARCHITECTS,  BUILDERS,  &^. 
Copper-Wire  Cord. 

R8.  NEWALLftCo.*s  PATENT  I MPROTED 
•  COPPER-WIRE  CORD  for  WIN  DOW  SASH 
LINES,  Hot  hohs^s.  Lightning  Conductprs,  Baag- 
ing  Pictures,  Clock  Cord,  and  various  other  purposes 
for  which  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  is  ftst  supertediag  the  nie 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with 
the  above.  The  Wire  Cord  may  be  had  vtaolesak; 
and  specimens  seen  at  the  Office  of  the  Patentees, 
No.  168,  Fenchuich-street,  W.  T.  ALLEK,  Agest; 
or  retail  of  O.  and  J.  DEANE,  46,  King  \^tiam- 
street,  and  E.  PARRS,  140,  Fleet-street :  also  of 
all  respectable  Ironmongers. 
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We  hgye  repeatedly  had  occasion  dur- 
ing the  list  four  years  to  notice  the 
new  system  of  etaporadon  and  dessica- 
tion  introduced  by  Messrs.  Davison  and 
Symington,  (aee  particularly  vol.  xl.,  p. 
338,  and  vol.  xlvii.,  p.  202,)  to  point 
out  its  various  uses  and  applications,  and 
to  record  the  rapid  progress  which  it  has 
deserredly  made  in  public  estimation. 
The  distinguishing  feature  of  this  sys- 
tem, it  will  be  recollected,  consists  in 
causing  currents  of  air,  heated  to  any 
degree  of  temperature,  to  pass  in  rapid 
contact  with  the  bodies  or  substances  re- 
quiring dessication,  such  as  timber,  cloth, 
yams,  &c.,  or  needing  preparation  by  heat 
for  alimentary  purposes,  as  coffee,  cocoa, 
biscuits,  &c.  The  mere  application  of 
hot  air  to  such  uses,  was  of  course  no 
novelty;  hot  pipes,  hot  plates,  hot  cham- 
bers, of  an  infinite  variety,  had  been 
before  used.  But  the  hot  air,  when 
once  admitted  into  any  place,  was  com- 
monly left  to  find  its  own  way  out,  by 
Tirtue  of  its  own  ascensive  power.  Now, 
what  Messrs.  Davison  and  Syminfiton 
did,  was  to  give  velocity  to  the  hot  air — 
a  velocity  much  beyona  what  ia  natural 
to  it  under  any  circumstances ;  to  cause 
it  to  do  its  duty  more  rapidly  and  more 
effectually — to  pass  away,  as  &st  as  it 
becomes  charged  with  the  aqueous  par- 
ticles extracted  from  the  substances 
under  operation.  By  no  one  before  had 
this  been  done  so  methodically  and  so 
successfully — ^with  so  clear  a  percep- 
tion of  the  true  principles  of  artificial 
evaporation,  or  so  husiness-Iike  an  appli- 
cation of  it  to  practice. 

The  present  patent  of  Messrs.  Davi- 
son and  Symington,  is  partly  for  some 
improyements  in  the  system,  the  master 
feature  of  which  we  have  thus  briefly 
indicated,  and  partly,  for  some  other 
modes  (to  which  rapidity  is  not  essential) 
of  applying  heat  "to  the  preparation, 
dessication,  and  preservation  of  edible 
substances." 

1.^  The  first  improvement  in  the  rapid 
heating  system,  consists  in  attaching  to 
the  appmtus  employed  for  the  pur- 
pose, a  self-acting  mercurial  gauge,  by 
the  rise  of  which  to  any  maximum 
degree  to  which  it  may  be  adjusted, 
a  valve  is  opened  for  the  admission  of 


cold  air  to  keep  down  the  tempermtnre. 
(See  L  M,  Ag.  1.) 

2.  A  second  improvement  has  an  ex- 
clusive relation  to  the  application  of 
rapid  currents  of  heated  air  "  to  the 
Imking  of  bread  stuffs,  confectionazy, 
meats,  and  other  edible  substances  usu- 
ally prepared  in  ovens,  or  drying  or 
hot  chambers.*'  A<yording  to  the  com- 
mon method  of  baking  in  an  oven, 
the  oven  is  first  heated  by  the  di- 
rect application  of  fire  to  the  inte- 
rior, after  which  the  fire  is  withdrawn, 
and  the  bread  or  other  article  is  intro- 
ducedi  to  be  afterwards  baked  by  the 
heat  radiated  from  the  walls  of  the  oven. 
One  evil  consequence  of  this  mode  of 
proceeding  is,  that  the  interior  of  the 
oven,  unavoidably  retains  on  its  surface 
more  or  less  of  the  products  of  combus- 
tion (always  of  an  uncleanly,  and  often 
of  a  pernicious  character,)  which  act 
injuriously  on  the  bread  or  other  articfe 
wnich  is  being  baked.  Another  evil 
consequence  is,  that  the  oven  cannot  be 
kept|  for  howsoever  short  a  period,  mt  an 
equflJ  and  uniform  heat ;  the  heat  gra- 
dually decreasing  after  the  drawing  of 
the  fire.  Messrs.  Davison  and  Syming- 
ton obviate  these  objections  in  this  waj : 

Instead  of  beatmg  the  oven  by  the  ^reot 
application  of  fire,  we  heat  it  by  passing 
through  it  currents  of  air  heated  by  the 
means  before  described  or  referred  to,  to  any 
degree  required,  and  when  the  oven  has  been 
thus  raised  to  the  required  temperature,  we 
shut  off  the  currents,  and  leave  tiiem  to  cir- 
calate  through  passages  or  fines  made  in  the 
walls  of  the  oven,  and  we  attach  to  these 
passages  or  flaes  valves  or  dampers,  wfaeieby 
we  can  keep  up  or  diminish  the  tempentmre 
at  pleasure.  Only  pure  and  unvitiated  air 
u  thus  suffered  to  enter  into  the  oven  or 
come  into  contact  with  the  material  or  sab- 
stance  in  process  of  baking ;  and  we  are  en- 
abled to  keep  that  air  at  say  degree  of  tem- 
perature which  the  operator  may  find  best 
suited  for  the  parpose.  A  sectional  eleva- 
tion of  an  oyen,  on  this  improved  plan,  is 
given  in  fig.  I.  E,  is  the  oven ;  F»  a  chamber 
placed  immediately  above  the  oven  for  the 
parpose  of  containing  snqh  materials  or  sab- 
stances  as  may  not  require  so  high  a  degree  of 
heat  for  their  preparation  as  those  plmd  ia 
the  oven,  or  which  it  may  be  desirable  to  keep 
separate.    G,  G',  G^  G%  Q'"%  G"'",  are 
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the  puMges  or  floes  into  and  through 
which  the  hot  idr  flowi  to  the  oven  and  the 
ehtmher  above  it  from  the  discharge-pipe, 
D,  of  the  heating  apparatus.  *  H,  is  an 
iron  plate  which  is  placed  immediately 
orer  the  top  of  the  first  vertical  air- 
floe,  G,  in  order  to  deflect  the  air  into 
the  horizontal  flues,  G'  G',  and  prevent  its 
noting  too  powerfully  against  the  centre  of 
the  floor  of  Uie  oven,  B.  G*  G',  are  aper- 
tures in  the  side  of  the  oven,  E,  through 
which  the  heated  air  is  admitted  in  the  first 
instance  into  the  interior.  E^  is  a  vent- 
pipe  which  leads  from  the  top  of  the  oven 
through  the  air-passage,  G"^,  passes  up  the 
oentre  of  the  chamber,  F,  and  is  carried 
through  the  roof, — which  vent-pipe  serves  to 
carry  off  any  impure  vapours  which  may  ex- 
hale from  the  materials  or  substanoes  placed 
in  the  oven.  1 1,  are  dampers  to  the  aper- 
tures, G'  G',  and  V  a  damper  to  the  vent- 
pipe  E',  all  of  which  are  attached  to  spindles 
which  pass  out  through  the  front  wall  of 
the  oven,  and  are  worked  by  hand.  V\  is  a 
damper  or  valve  to  the  flue,  G"",  which  is 
luspended  from  balance  weights  by  means 
of  chains  carried  over  pulleys  attached  to 
the  outside  of  the  vent-pipe,  E.  M,  is  an- 
other vent  pipe  for  the  escape  of  the  used  or 
vitiated  air  from  the  upper  chamber,  F, 
which  may  be  opened  or  closed  as  required 
by  means  of  a  damper,  I'",  worked  by  a 
chain  or  rope,  N,  from  below. 

A  modification  of  this  oven,  which  may  be 
useful  in  some  oases,  is  represented  in 
fig.  2.  The  prindpal  difference  between 
tfis  oven  and  that  before  described  consists 
in  the  floor  of  the  oven  being  made  to 
rotate,  whereby  there  will  be  a  greater  cer- 
tainty of  the  materials  or  substances  placed 
upon  it  being  equally  heated,  and  whereby 
also  their  removal  from  the  oven  will  be 
greatly  fiidlitated .  This  is  -effected  by  means 
of  a  c&cular  rack,  R,  attached  to  the  bottom 
of  the  floor,  into  which  a  pinion,  P,  gears, 
which  may  be  worked  from  the  outside  by 
hand  or  any  other  suitable  power.  The 
upper  chamber,  F,  shows  how  space  may  be 
economised  by  using  a  number  of  trays  or 
shelves,  SS,  for  holding  the  artides  placed 
therein  for  dessicating  or  baking 

3.  We  come  next  to  an  improved 
apparatus  for  the  roasting  of  coffee,  and 
"of  other  substances,  such  as  chicory, 
cocoa,  barley  when  used  for  colourine 
pnrpoees  in  brewing,"  &c.  The  fatal 
accident  which  has  jbst  happened  to  Mr. 
Dakin,  from  the  explosion  of  a  coffee - 
roasting  machine,  or  which  he  was  the 
patenteei  gives  to  this  portion  of  Messrs. 
Daviaon  and  Symington's  specification  a 
high  degrve  pf  present  intereat.    With- 


out wishing  to  countenance,  and  atiH 
less  to  inflame,  the  prejudice  which  such 
an  occurrence  is  but  too  apt  to  excite 
against  what  may  be,  nevertheless,  a 
most  meritorious  invention,  (Mr.  Dakin 
left  it  still  unspecified,  but,  from  the 
accounts  in  the  newspapers,  it  would 
appear  to  consist  in  the  application  to 
coffee-roasting  of  the  hot-water  plates  of 
Messrs.  Brown  and  Co.,  whose  specifica- 
tion is  given  in  another  part  of  our 
present  Number,)  we  may  remark  that 
the  principle  of  rapid  ^ux,  on  which 
Messrs.  Davison  and  Symington's  machine 
is  constructed,  is  such  as  to  make  exjilo-- 
sion  from  excess  of  pressure  next  to  im« 
possible.  A  sectional  eleyation  of  this 
apparatus  is  represented  in  fig.  S,  and 
a  half  plan  of  it  on  the  line  ab  in 
fig.  4. 

TT  are  two  revolving  cylinders  mounted 
parallel  to  one  another  in  a  suitable  easing, 
which,  like  those  of  the  ooffee-roasting  ap- 
paratus described  in  the  specification  of  our 
former  patent,  are  perforated  all  over  with 
small  holes  for  the  admission  of  the  heated 
air.  In  the  sides  of  each  cylinder  there 
are  a  number  of  cavities,  or  recesses,  of  a 
U  form,  which  are  perforated  like  the  rest 
of  the  circumference,  and  serve  to  introdnoe 
the  heated  air  more  effectually  into  the 
interior ;  and  in  order  that  the  beniea  may 
not  rest  on  the  exterior  of  these  cavities, 
but  move  about  freely  within  the  cylinder, 
the  carities  on  one  side  are  placed  skew- 
wiie  in  relation  to  those  on  the  opposite  aide, 
(see  fig.  4.)  Each  cylinder  is  covered 
lengthwise,  by  a  close  semi-eylindrieal  cover, 
W,  which  is  formed  of  two  plates  with  diar- 
coal  dust,  or  some  other  non-heat  conducting 
substance  inserted  between  them,  and  in 
each  cover  tliere  is  a  valve,  or  door,  if, 
through  which  access  may  be  had  to  the 
door  of  the  cylinder,  for  the  introduetion  oC 
the  coffee,  and  also  an  aperture,  (2\  for  the 
escape  into  the  vent-pipe,  W^,  of  any  nox- 
ious vapours  which  may  exhale  from  the 
coffee  in  the  first  stagea  of  the  preparation, 
and  before  its  aromatic  properties  b^gin  to 
develope  themselves ;  which  last-mentioned 
aperture,  <fS  i>  opened  and  closed  by 
means  of  a  damper,  d'.  The  coffee  con- 
tained in  the  cylinder  is  diachaiged  from 
it  down  an  inclined  plane,  or  shoot,  Z, 
which  obviates  the  necessity  of  shifting  the 
cylinders  for  the  purpose  of  dischaiging, 
and  allows  the  cylinders  to  remain  perma- 
nently in  their  places.  At  the  lower  extre- 
mity of  the  shoot  there  is  a  shutter,  or 
valve,  Z*,  to  prevent  any  escape  of  the 
heated  air  when  the  shoot  it  not  in  use.  Tht 
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meani  of  giTing  rotation  to  the  eyUnden  are 
similar  to  thoae  made  use  of  in  the  appa- 
ratus described  in  the  specification  of  our 
former  patent.  X  is  the  passage  for  the 
inlet  of  the  heated  air  to  the  two  cylinders, 
and  Y  is  a  slide,  by  which  the  air  is  admitted 
or  shut  off  at  pleasure. 

4.  "ImproTed  methods  of  applying 
rapid  currents  of  heated  air  to  the  dessi- 
cation  and  presenration  of  animal  8ab« 
stances  :** 

If  the  substances  are  of  large  bulk,  such 
as  carrots,  turnips,  parsnips,  See,  (but  ex- 
cepting always  potatoes,)  we  first  wash 
them,  and  also  scrape  them  when  necessary'; 
next  cut  or  slice  them  by  hand,  or  by  any 
suitable  machinery,  and  then  lay  them  in 
thin  layers  upon  trays  (with  hAir-cloth  or 
lattice-work  bottoms,)  and  place  these  trays 
on  racks,  one  above  another,  in  the  heating 
chamber.  When  thoroughly  dessicated  they 
may  be  then  either  put  up  in  packages,  or 
prenously  to  packing  be  reduced  to  a  very 
comminuted  state ;  and  in  either  case  it  is 
desurable  that  the  paefcagsa  should  be  made 
air-tight  To  pfeaerre  potatoes,  we  prefer 
first  to  boil  or  steam  them,  then  to  peel 
them,  and  afterwards  to  wash  or  otherwise 
reduce  them  to  a  state  fit  for  spreading  in 
thin  layers  upon  trays,  of  Uie  same  descrip- 
tion as  those  employed  in  the  preceding 
process.  We  then  expose  these  trays,  with 
the.  substance  or  material,  to  impelled  cur- 
rents of  heated  air,  as  before  described,  at  a 
temperature  of  about  150**  Fahrenheit,  till 
the  substance  or  material  is  thoroughly 
dessicated.  If  the  substances  or  material 
are  of  small  sixe— such  as  pulse,  peas,  or 
beans — we  expose  them  in  their  entire  stats 
to  the  rapid  currents  of  heated  air. 

5.  "  An  improved  method  of  applying 
rapid  currents  of  heated  air  to  the  pre* 
servation  of  meats :" 

We  find  (^  most  convenient  first  to  cut  the 
meat  when  bulky  into  slices  of  about  half  an 
inch  thick,  and  hang  these  slices  on  lines  or 
nils,  where  we  expose  them  to  rapid  cuirents 
of  heated  air.  The  temperature  we  find  most 
suiUble  is  from  120''  to  160%  but  it  should 
not  much  exceed  the  latter  degree.  All 
moisture  is  by  this  means  completely  ex- 
pelled from  the  meat,  and  its  albumen,  at 
the  same  time,  firmly  coagulated.  Meat 
which  has  beei^  so  treated  will  continue  for 
a  long  time,  under  ordmary  circumstances, 
in  a  perfectly  wholesome  state ;  but  If  in- 
tended  to  be  exported  to  damp  or  variable 
eUoiates,  we  recommend  that  it  should  be 
treated  with  a  little  highly-dUuted  pyrolig- 
neons  acid,  or  some  other  approved  anti- 
septie,  to  prevent  it  from  re-imbibiog  hu- 
midity ;  after,  which  it  should  be  subjected 


to  a  further  heating,  in  order  to  free  it  from 
any  moisture  which  the  acid  or  other  anti- 
septic may  have  imparted  to  it.  To  ascer- 
tain when  the  meat  has  been  perfectly  dried, 
a  portion  of  it  may  be  weighed  at  intervids, 
and  when  it  ceases  to  show  any  diminution 
of  weight,  the  process  may  be  deemed  com- 
plete. 

6.  "An  improved  method  of  applying 
heat  to  the  preservation  of  the  eoible 
matters  contained  in  eggs  :*' 

We  first  strip  the  eggs  of  theii  shells, 
then  intimately  mix  together  the  yolks  and 
whites ;  next  add  about  an  equal  weight  of 
wheaten  flour,  ground  rice,  or  other  farina- 
ceous substance,  and  beat  up  the  whole  into 
an  uniform  mass,  which  we  spread  upon 
trays  with  horse-haijr  cloth  or  hittice-work 
bottoms,  and  then  expose  the  mass  so  spread 
out,  to  a  temperature  of  about,  but  not 
much  exceeding,  180°  Fahr.  (whether  the 
heat  is  applied  in  rapid  currents  or  not 
is  in  this  case  a  matter  of  indifference.) 
When  thoroughly  dried,  the  mass  is  reduced 
to  the  state  of  flour ;  and  In  that  state  packed 
up  for  use.  Or,  instead  of  thus  miung  up 
the  yolks  and  whites  of  the  eggs  toge&er, 
we  preserve  them  separately ;  following  the 
same  process  in  regard  to  the  mixing  of 
each  with  flour  or  other  farinaceous  sub- 
stance, and  then  dessicating  the  compound 
mass,  as  has  jast  been  described.  Or  in- 
stead of  adopting  either  of  the  preceding 
processes,  we  dessicate  the  eggs  in  their 
entire  state,  denuded  only  of  their  shells, 
or  the  yolks  and  whites  separately,  and  Uien 
reduce  them  to  a  state  of  flour  without  any 
intermixture  with  other  substances. 

We  make  little  doubt  but  that  this 
cgg'flour  will  soon  become  a  most  exten- 
sive article  of  commerce. 


XLBCTBIC  CLOCKS. 

Sir,— Permit  me  to  inform  your  corre- 
spondent, Mr.  Hislop  (in  p*  342  of  your  cur« 
rent  Volume,)  that  his  suggestion  has  been 
long  ago  anticipated.  A  reference  to  vol.  xl., 
p.  325,  of  your  useful  Magazine,  will  show 
that  an  arrangement  such  as  Mr.  H.  con- 
templates has  been  most  successfully  accom- 
•plished  by  an  ingenious  watchmaker  of 
Bath,  Mr.  O.  Wadham.  This  "  R^montoir 
Electrical  Clock"  (so  it  has  smce  been 
called)  has  been  in  tiie  possession  of  your 
present  correspondent  above  four  years, 
and  fblly  justifies  the  encomium  prononnoed 
upon  it  at  its  first  construction. 

I  am,  Sir,  yours,  &c.,        F.  L. 
Kay  S,  1848. 
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sir,— ^The  qaestion,  whether  slopinff 
or  Tertical  walls  are  the  best  calculated 
to  resist  the  encroachments  of  the  sea, 
'  is  one  on  which,  as  is  usual  with  most 
questions,  much  may  be  said  on  both 
aides;  but,  certainlj,  it  is  not  one  on 
which  an  opinion  either  way  deserves  to 

S  treated  with  derision.  The  Reviewer  . 
"  Sir  John  Bennie*s  Account  of  the 
Plymouth  Breakwater"  (p.  427)  would 
seem  to  imanne  that  it  is  quite  sufficient, 
to  dispose  of  the  Report  of  the  Dover 
Harbour  Commissioners  in  favour  of 
Tertical  walls,  to  tail  the  statement  of  the 
hci  with  a  point  of  admiration  ("!*') 
He  ia  in  an  ecstasy  of  wonder,  appa- 
rently, that  the  Commission  should  have 
proposed  anything  so  monstrous.  And 
yet,  among  the  authorities  by  whose 
opinions  the  Commissioners  were  guided 
id  eoming  to  this  "  monstrous'*  conclu- 
sion, we  find  the  names  of  Airy,  Barlow, 
BurgoynO)  De  la  Beche,  and  Brunei,  to 
say  nothing  of  a  host  of  persons  of  minor 
repute.  Surely  it  may  be  permitted  to 
the  Commissioners  to  agree  with  such 
distinguished  men  as  these,  without  any 
serious  implication  of  their  characters, 
either  for  science  or  common  sense.  In- 
stead of  their  doing  so  being  a  cause  for 
wonder,  it  seems  to  me  that  ^e  wonder 
would  have  been,  had  they  presumed  to 
differ  from  them.  True  it  is,  the  report 
of  the  Commissioners  runs  counter  to 
what  has  been  hitherto  the  prevailing 
opinion  of  engineers  on  this  subject- 
most  true  that,  if  the  Dover  Breakwater 
be  constructed  as  they  recommend,  it 
will  be,  at  best,  a  bold  experiment 
Aa  the  Commissioners  themselves,' how- 
ever, observe  in  their  Report,  *'  break- 
waters made  by  dropping  blocks  of  stone 
into  the  sea,  and  forming  a  long  slope, 
were  also  experiments,  and  experiments, 
too,  which  in  numerous  cases  now  serve 
aft  Warnings  to  those  who  may  have  to 
decide  upon  the  construction  of  such 
works.*'  The  more  adverse  the  Report 
is  to  long-established  and  long-cherished  , 
iiotion8---4>acked  as  it  is  by  some  of  the 
first  lights  of  the  age — the  more  it  ought 
to  incline  us  t#  investigate  seriously  the 
grounds  on  which  it  rests.  And  con- 
ceiving, Sir,  that  the  pages  of  your 
useful  work  can  never  be  so  well  eni* 
ployed,  as  in  assisting  to  dispel  error  on 
practiced  points,  I  venture  to  hope — ^the 
tall  bully  ("  I ")  who  thmns  at  me,  not- 


B»  aLOPIMa  OR  TBBTIOAI.  ? 

withstanding— that  you  will  find  h>oai 
for  an  extract  or  two  from  what  FrofiSs- 
sor  Airy  has  advanced,  by  way  of  Apology 
for  this  "modem  crotchet,"  as  your 
Reviewer  terms  it  t  confine  myself  to 
his  testimony,  because  I  think  it  will 
weigh  most  with  your  readers,  and  for 
the  sake  also  of  Dot  tl^spassing  too  mttcb 
on  your  columns. 

Profeetor  Airy*8  Opmum. 

"  The  forins  of  breikwatet  wbiiSh  bitve 
been  adopted  in,  or  proposed  for,  impot- 
tant  works  of  this  descnptioni  are  mfee, 
namely, — 

'*  1.  An  upright  wall. 

"  2.  A  long  Blope,  as  in  the  Hymoath 
Breakwater. 

"  3.  A  long  slope  crowned  by  a  perr 
pendicular  wall,  as  in  the  Digue  of 
Cherbourg. 

*<  I  will  remark  on  these  in  the  order  in 
which  I  have  enumerated  them. 

"(1.)  The  peculiarity  in  the  efifeeti  of 
an  upright  wall  from  we  bottom  of  tiie 
sea,  is  this,  that  the  sea  does  not  hr^dt 
upon  it  I  can  hardly  conceive  that  en- 
gineers in  general  are  not  aware  (tf  this 
peculiarity,  yet  I  never  saw  allusion  made 
to  it,  ana  I  do  not  think  that  they  are 
usually  aware  of  the  vast  importance  (^ 
this  peculiarity  in  reference  to  such  Ques- 
tions as  that  now  before  the  Harbour 
Commission.  I  may  perhaps  be  per- 
mitted here  to  allude  to  observations  of 
my  own,  which  (although  they  first 
strongly  impressed  this  law  of  the  move- 
ments [of  water  upon  myself),  it  wonld 
be  puerile  to  menUon,  if  i  did  not  think 
it  likely  that  they  woidd  reeal  to  te 
minds  of  the  menben  of  the*  OoiDniis- 
sion  their  own  personal  obeervftUoM 
bearing  on  the  same  tobjeet.  I  oftee 
rowed  out  of  Swansea  harboof  ftt  higH 
water  (with  fully  20  feet  of  watelr  about 
the  pier-heads),  when  a  very  high  sei 
was  running.  We  passed  so  near  to  one 
pier-head,  mat  we  could  touch  it  with 
^  the  oars;  but  there  was  no  breakiiigi 
and  no  fear  of  the  boat  touching  the 
pier,  though  we  were  raised  and  de- 
pressed many  fleet  Before  we  had  left 
it  800  yards,  we  passed  over  a  ahoa!, 
where  the  sea  broke  so  heavily,  that  it 
carried  out  of  the  beat  the  two  lowwl 
next  to  myself,  and  neariy  filled  the  boat, 
and  with  great  difficulty  we  gained  the 
beeeh.    On  another  oe^i^ui^  hi  Mrh^ 
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past  t6mt  of  the  perpen^eukr  clifis  de- 
BceDdinff  Into  deep  water  on  the  east  side 
of  the  Lizard,  I  remarked  the  unbroken 
character  of  the  swell,  but  on  the  slop- 
ing sands  of  Cadgwith  there  was  a  high 
surf.  In  Uk  sane  manner,  an  engineer 
of  eminence  has  stated  to  me  how  strong 
was  his  impression,  on  seeing  the  high 
swell  unhroLen  on  the  cliffs,  descending 
into  deep  water  at  the  Bay  head  of  Ya- 
lentia.  Since  making  these  observations, 
I  have  had  ample  opportunities  of  in- 
ouiring  theoretically  into  the  matter,  and 
the  result  is  the  same — that  no  breaking 
will  be  caused  by  a  wall  rising  perpen- 
dicularly from  the  bottom.  The  water 
will  gradually  rise  and  fall,  causing  a 
slowly- varying  pressure  against  the  sur- 
face of  the  wall ;  but  there  will  be  no- 
thing like  the  heavy  blow  of  a  breaking 
sea,  or  like  its  spray,  which  is  driven 
with  such  force  as  to  search  through 
every  joint  of  the  masonry. 

'*  I  do  therefore  conceive  that  a  wall, 
built  with  a  perpendicular  sea- face  from 
the  bottom  of  tne  sea,  is  a  form  per- 
fectly proper  for  a  breakwater,  and  that 
with  the  most  moderate  care  it  may  be 
maintained  in  a  state  of  complete  repair. 
I  always  suppose  the  water  to  be  pretty 
deep,  so  that  the  oircnmstanoes  shall  not 
approach  to  the  disadvantageous  state  to 
which  I  shall  allude  in  speaking  of  the 
third  construction. 

**  (8.)  The  disadvantaffeous  effect  of  a 
long  slope,  like  that  of  the  Plymouth 
Breakwater  is,  that  the  sea  breaks  heavily 
upon  it.  The  advantageous  circumstance 
is,  that  the  position  of  the  stones  of  the 
masonry  is  such,  that  the  violence  of  the 
breakers  will  not  easily  dislodge  them. 
Yet  experience  has  shown  that  this  posi- 
tion does  not  save  them,  unless  the 
masonry  consists  of  the  heaviest  squared 
stones,  arranged  with  the  nicest  attention 
to  the  joints.  I  believe  that  less  care 
would  save  a  perpendicular  wall.  It  is 
impossible  for  a  ship  that  is  near  to  avoid 
being  carried  upon  the  slope,  and  there 
dashed  to  pieces :  the  danger  near  a  per- 
pendicular wall  is  much  less.  The  quan- 
tity of  water  which  passes  over  such  a 
breakwater  must  be  very  great,  but  I 
know    not  whether  it  will  cause  any 

fraetical  inconvenience.  On  the  whole, 
state  as  my  opinion  that  thb  is  a  very 
ffood  practieal  construction,  but  that,  as 
nr  as  it  is  possible  to  judge  of  another 
conttroctiott  yet  imtried  on  the  hffge 
scaloy  I  prefer  a  perpendicular  wall. 


''(9.)  The  third  oonstmetlottyiiamelyy 
that  of  a  slope  surmounted  by  a  perpen- 
dicular wall,  is  without  doubt  the  worst 
of  all.  By  the  slope,  the  sea  is  made  to 
break  very  heavily,  and  in  this  breaking 
state  it  strikes  the  wall,  which  is  plaeed 
in  the  position  adapted  precisely  to  ex- 
pose the  masonry  to  the  greatest  violence. 
(The  same  remarks  apply  in  all  respects 
to  a  perpendicular  wall  built  in  shallow 
water,  or  upon  sloping  sands,  and  it  is 
undoubtedly  in  this  way  that  the  piers  at 
Whitehaven,  and  other  places,  have  been 
destroyed.)  When  I  was  upon  the 
Digue  at  Cherbourg,  the  state  of  the 
tide  was  such,  that  in  some  parts  the 
slope  was  just  exposed,  while  in  other 
parts  it  was  covered,  and  though  there 
was  but  a  most  trifling  breeze,  and  the 
water  was  very  smooth,  the  spray  from 
the  sea  breaking  on  the  exposed  parts  of 
the  slope,  and  striking  the  face  of  tbo 
wall,  made  it  difficult  to  walk  upon  those 
parts  of  the  Digue.  The  resident  au- 
thorities of  the  Digue  pointed  out  to  me 
some  squared  stones  lying  upon  the  pro- 
menade of  the  digue,  weighing  probably 
two  or  three  tons,  and  assuring  me  that 
these  stones  were  frequently  displaced  by 
the  masses  of  solid  spray,  wnich  are 
thrown  upwards  when  the  sea  breaks 
and  strikes  the  face  of  the  wall,  and 
which  then  descend  upon  the  promenade. 
When  it  is  considered  that  the  original 
motion  of  this  broken  water  in  its  break- 
ing state  is  horizontal,  and  that  it  is  most 
suddenly  changed  into  the  vertical  motion 
by  the  obstruction  of  the  wall,  and, 
therefore,  that  the  force  which  is  re- 
quired to  produce  that  great  change  of 
motion  in  a  very  short  time,  is  the  exact 
measure  of  the  force  sustained  by  the 
wall,  it  wiU  be  seen  that  that  pressure  is 
enormous,  and  that  nothing  but  the  most 
perfect  masonry  can  resist  it.  The  dis- 
placement of  a  single  facmg  stone  might 
be  expected  to  ruin  the  whole  diffue. 
The  construction  would  be  exposed  to 
less  danefer  if  the  section  of  the  wSli 
presented  to  the  sea  a  hoUow  curve,  like 
the  base  of  the  Eddystone  lighthouse ; 
but  still  there  would  be  the  breaking  Sea 
searching  through  every  joint,  and  no- 
thing can  make  square  stone  masonrr 
quite  secure  when  it  is  exposed  to  this.'^ 
I  am.  Sir,  yours,  &c.,        W. 

Dover,  April  t6, 1848. 


but 


[We  Insert  fhla  eommnnicatlon  with  pteanue, 
-  jt  mntt,  in  Jurttoe  to  the  tide  of  tbe  QOMttoii 
espoused  by  the  RerUswm,  take  an  early  opportunity 
of  letuiniDg  to  tlie  lul^ect.— Sd.  M.  |1.]  i 
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(Cootinoed  from  page  817.) 
Pbop.  XXXVII. 

V  two  pUmu  wkiek  irUentet  be  §tiek  qf  them  perpendieulmr  to  tho  oome  jilmf »  ikeir 
common  eectiom  will  aleo  be  perpendieular  to  tkoi  plmte. 

Let  the  pUmes  PQ,  RS  which  intersect 
in  QR  be  ^rpendicular  to  the  nlane  MN : 
then  their  intersection  QR  will  be  per- 
pendicular to  MN. 

For,  take  any  points  A,  S  in  the  lines 
of  section  QA,  QS  of  these  planes  with 
MN ;  and  draw  AP  in  PQ,  and  SB  in 
RS,  respectively  perpendicular  to  AQ, 
QS. 

Then,  since  AP  is  perpendicular  to 
AQ,  it  is  perpendicular  to  the  plane  MN 
(prop  32) ;  and  similarly  SB  is  perpen- 
dicular to  MN.  Whence  AP,  SB  are 
parallel  (prop.  35) ;  and  the  planes  PQ, 
KS  drawn  through  them,  have  their  in- 
tersection QR  parallel  to  boUi  of  them 
(prop.  4) ;  and  consequently,  since  AP, 
one  of  these  lines,  is  perpendicular  to  MN,  the  other  QR,  is  also  perpendicular  to  it 

COROLLABY. 

This  proposition  often  occurs  under  another  form,  to  which  the  tBDe  demoo- 
stration  applies. 

1/  a  plane  be  perpendicular  to  each  of  two  other  planoe  U  wUl  he  perpendiaUar  to  iheir 

common  eection. 

Prop.  XXXVIII. 

Vffiom  any  point,  perpendieuUnre  be  drawn  to  twopUmee  which  meet,  the  pkM 

through  theee  linee  will  form  a  profile  angle  qf  the  plemee ;  and  the  mt^U 

tained  by  the  linee  wUl  be  the  tupplement  qf  the  profile  angle  qf  the  planee, 

(1.)  From  any  point  A  let  perpendi- 
ouUrs  AB,  AC  be  drawn  to  the  planes 
MN,  PQ  (which  meet  in  PN) ;  then,  if 
the  i>lane  DE  be  drawn  through  AB, 
AC,  it  will-be  a  profile  plane  to  the  planes 
MN,  PQ. 

For,  since  D£  passes  throuffh  AB, 
which  is  perpendicular  to  MN,  it  is 
itself  perpendicular  to  MN  (prop.  81) ; 
and  similarly  it  is  perpendicular  to  PQ, 
whence  it  is  perpendicular  to  their  sec- 
tion PN  (prop,  37,  cor.) ;  and  hence 
BD,  DC  being  perpendicular  to  PN,  the 
angle  BDC  is  the  profile  of  the  dihedral 
angle  MN  PQ,  and  their  plane  a  profile 
plane  of  that  dihedral  angle. 

(2.)  The  angle  BAC  is  the  supplement  of  the  profile  angle  BDC. 

For,  since  AB  is  perpendicular  to  the  plane  MN,  the  angle  ABD  is  a  right  aqgie 
(prop.  24) ;  and  in  the  same  manner  it  follows  that  ACD  is  a  right  angle. 

But  the  four  angles  of  the  quadrilateral  ABDC  are  ti^ether  eaualto  form  rigiit 
anglea  (Euc.  t.,  32  cor.)i  and  ABD,  ACD,  two  of  them,  are  right  aoglei ;  whcMt 


Digitized  by  VjOOQ  IC 


GEOMETRY  QF  THE  itNE  AKb  PtAKE.  465 

the  remaining  two,  BAC,  BDC,  are  together  equal  to  two  right  angles.    That  is, 
BAG  is  the  Bnppleinent  of  BDC. 

Paop.  XXXIX. 

If  a  line  be  perpendicuUn^to  one  of  two  parallel  planee  it  will  be  perpendicular  to  the 

other;  and  {ftwopUtnee  be  perpendicular  to  a  line  tkey  will  be  paraOel  to  one  another. 

(1.)  Let  the  line  AB  be  perpendicular 
to  MN,  one  of  the  two  parallel  planea 
MN,  PQ;  then  it  will  be  perpendicular 
to  PQ,  the  other. 

For,  through  AB  draw  any  plane  AD, 
cutting  MN  in  AC,  and  PQ  in  BD. 

Then,  {prop.  1)  AC,  BD  are  parallel, 
and  the  angles  DBA,  BAC  are  together 
equal  to  two  right  angles.  Also,  since 
Ad  is  perpendicular  to  MN,  the  angle 
BAC  is  a  right  ansle  (prop,  24)  ;  and 
hence  ABD  is  a  right  angle. 

In  the  same  manner,  if  any  other  plane 
AF,  be  drawn  through  AB,  to  cut  PQ 
in  BF,  the  angle  ABF  may  be  proved  to 
be  a  right  angle. 

VThence  AB  is  perpendicular  to  two  lines  BD,  BF  in  the  plane  PQ :  that  is,  AB 
is  perpendicular  to  the  plane  PQ  itself. 

(2.)  Let  the  two  planes  MN,  PQ  be  perpendicular  to  the  same  straight  line  AB : 
they  will  be  parallel  to  one  another. 

For,  through  AB  draw  any  two  planes  AD  and  AF,  to  cut  MN  in  AC  and  AE, 
andPQ  in  BD  and  BF. 

Jane  MN,  the  angle  BAC  is  a  right 
JP'Q,  the  angle  ABD  is  a  right  angle. 
>  are  drawn  at  right  angles  to  AB  ;  and 
they  are,  therefore,  parallel. 

In  the  same  manner,  it  may  be  proved  that  AE,  BF  are  parallel. 
Hence,  the  two  lines  CA«  AE  in  the  plane  MN  being  repectively  parallel  to  the 
twoDB,  BF  in  the  plane  PQ,  the  planes  MN,  PQ  are  themselves  parallel  (prop,  7). 

Paop.  XL. 

if  a  plane  be  perpendicular  to  one  qf  two  parallel  planee,  it  will  be  perpendicular  to 

the  other. 

Let  the  plane  AD  be  perpendicular 
to  MN,  one  of  the  two  parallel  planes 
MN,  PQ:  it  will  then  be  perpendicular 
to  PQ,  the  other. 

For,  let  AC,  BD  be  the  sections  of 
AD  with  the  parallel  planes  MN,  PQ; 
and  from  any  point  B  of  the  line  BD 
draw  in  the  plane  AD,  a  line  AB  per-, 
pendicular  to  AC.  Then,  since  the  plane 

AD  is  perpendicular  to  MN,  the  line 

AB  is  also  perpendicular  to  the  plane  -w  "7 

MN  (prop.  32) ;  and  henc?  AB  being  /  ^ 

perpendicular  to  MN  one  of  the  two  pa- 
rallel planes  MN,  PQ,  it  is  perpendicular  /        ji 

to  the  other  PQ  {prop.  39) .  Consequently  / _^ 

the  plane  AD  through  AB  is  also  per- 
pendicular to  PQ. 

{To  be  continued,) 
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MATHEMATICAL   PBEIODICALt. 
(Continued  fimm  page  402.) 


V.  The  Gentleman's  Mathematical 
Companion, 

Classification  of  the  second  series  of 
questions. 

h  ilritfAm«<ie. -  Qa6stioiu201, 307, 413, 
530,  578. 

.  II.  Algebra,^Q,ueB.  1,  2,  71,  132,  134, 
142,231,248,  281,  404,  405,  458,  482, 
484—486,  497,  500—502,  511,  549,  574, 
575,  607,  626,  650. 

III.  Application  of  Algebra  to  Geometry 
ondMeneuration.—QvieB,  3.  5, 14,  73, 139, 
162,  230,  232,  259,  274,  301,  345,  367, 
400,  408,  414,  416,  420,  432,  445,  449, 
480,494,  496,  499,  503,  534,  538,  541, 
543,  548,  570,  610,  611,  622,  629,  704. 

IV.  Diophantine  Analytit, — Ques.  16, 
17,  26,  27,  37,  39,  44,  77,  114,  124,  131, 
134,  163,  164,  182,  188,  199,  200,  207— 
209,  252,  264,  265,  267,  286,  292,  310, 
339,  351,  362,  363,  374,  396—393,  512, 
514,  522,  526,  550,  556,  561,  562,  564, 
584,  585,  589,  600,  601,  608.  609,  613, 
619,  634,  640—643.  662,  672—674,  691, 
692,  695,  705,  706,.  709,  721,  722.  726- 
728^  730,  735. 

Y.  Geometry,  Geometrical  Analysis^  and 
GMw/me^ion.— Ques.  6—11,  13,  15,  19, 
22—25,  28,  30,  31,  33,  35,  36,  40—43, 
45—47,  49,  50,  51,  53—59,  61—66,  69, 
72,  74,  75,  79,  81,  84—98, 100, 108—114, 
117,  118,  122,  125—127,  133,  135—138, 
140,  141,  143—149,  152,  154,  156,  158, 
160.  161,  165—168, 171—179, 181, 183— 
187,  192,  197,  202—206,  210,  211,  213, 
815—223,  229,  233-246,  249—251,  253, 
260—263,  266,  268—270,  272,  274,  280, 
287,288,290,  291,  293-298,  309,  312, 
315—317,  319—322,  325,  327—332,  336, 
342,  344, 347—350,  352—354,  357,  370, 
378,  380—391,  400,  409,  415,  418—422, 
424.  425,  427—431, 434, 441—444,  450— 
452,  455,  456,  459—473,  483,  488,  490— 
493,  495,  504—510,  513,  518—521,  524, 
532,  535—537,  540,  542,  544,  546,  552, 
554,  558,  559,  565,  570,  572,  573,  581, 
586,  582,  58/,  590—593,  595,  598,  599, 
602,  604—606,  611,  614,  620.  621,  623— 
625,  630,  631,  635,  638,  639,  644—646, 
651,  657—659,  661,  664,  666,  667,  669, 
670*,  678—680,  682,  687-690.  698— 
702,  707,  708,  711,  719,  723,  725,  729, 
733. 

VI.  Trigonometry,  Plane  and  Spherical, 
^Ques.  4,  18,  20,  38,  48,  82,  104,  105, 
119,  120,  129,  130,  154,  155,  258,  283, 
302,  303,  308,  311,  314,  338,  340,  343, 
359,  364,  369,  372,  373,  375,  378,  379, 
406,  407,  440,  473,  478,  479,  481,  525, 
529,  533,  534,  547,  560,  571,  588,  597, 
648,  682. 


VII.  Loci,  ProperUee  of  Owrvee,  Beeti^ 
fieation,  Quadrature,  ^c— Qaes.  21,  29, 
32,  46,  52,  60,  70,  80-'83.  115,  149,  150, 
153,  157,  f65,  169,  170,  177.  180,  190, 
195, 196,  212,  214,  227,,  228,  255—257, 
271,  273,  275,  277—279,  282,  299,  300, 
313,  328,  329.  332—335.  337,  355—358, 
360,  361,  366,  393,  403,  411,  426,  439, 
447,  460,  474,  475.  492,  493,  515—517. 
528,  555,  563,  567—569,  571,  5B3,  594, 
596,  602,  605,  616—618,  629,  633,  636, 
652—654,  656,  660,  675,  676,  681,  683— 
686,  696,  703,  712—720,  724.  731.  732. 

VIII.  Fitixtofw.— Qaes.  12.  31,  76,  78, 
103,  106,  107,  116,  141.  151.  159,  198, 
211,  284,  285,  323,  346,  365,  366,  368, 
876,  392,  395,  410,  412,  414,  417.  423, 
432,  446.  454,  476,  477,  487,  489.  523, 
603.  615.  628,  632,  647,  677.  693,  704. 

IX.  ;S€rieff.— Qoea.  224,  318,  341,  377> 
401.  402,  433.  435—438,  448,  453,  457, 
498,  566,  612,  628,  668,  736. 

X.  Mechanics,  including  Statiee  and  Dy- 
natntct.— Qaes.  34,  67,  99,  101,  106,  107, 
121,  123,  128,  189,  191,  193,  194,  225. 
226,  247,  254,  276,  304—306,  324,  346, 
367,  371.  394,  399,  420,  527,  528,  531, 
639,  546,  551,  553,  557,  577,  632,  655, 
663,  665.  670.  671.  694.  697,  710,  734. 

XL  Hydrostatics,  ^c— Quet.  68,  102, 
289,  326,  576,  580,  627,  637. 

N.B.  When  a  dash  occurs  between 
two  numbers,  it  indicates  that  all  the 
questions  between  thera  are  of  the  same 
kind,  and  when  the  same  question  ooeurs 
under  different  heads,  it  is  solved  by 
various  methods. 

•»•  /Zemarib.— Questions  18,  54, 112, 
245,  491,  535,  581  of  this  series  reUte 
to  points  ranging  in  a  right  line,  and 
lines  passing  through  apoint — ^two  classes 
of  propositions  to  which  the  theory  of 
transversals  and  the  co-ordinate  roethods 
have  latterly  been  effectively  applied :  a 
few  threadbare  examples  of  the  latter 
class  form  almost  the  whole  '*  stock-in- 
trade'*  of  most  treatises  on  analytical 
geometry,  so  far  as  regards  the  theory 
of  the  right  line  and  its  appUcaticns. 

Question  67  determines  tne  position  of 
the  flood-gates  in  a  river  or  canal,  so  as 
to  resist  the  pressure  of  the  water  with 
the  greatest  ease.  The  subject,  it  ap- 
pears, was  originally  discussed  by  Mulfer 
and  Martin,  and  also  formed  qnestioa 
228  in  the  Gentkman*s  Diary,  which 
was  proposed  and  answered  by  Mr 
Wildbore,  on  the  supposition  that  Messrs. 
Muller  and  Martin's  results  were  correct 
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It  ittf  re-propoted  in  the  OompmnwH 
bv  "Meehanicus,"  and  Bolutioos  were 
mrev  in  the  following  number  by  Messrs. 
Wolfenden  and  Fletcher,  who  produced 
different  results  from  those  before  men- 
tioned, and  agreed  in  considering  the 
preceding  soludons  erroneous.  Dr.  Hut- 
ton  also  considered  the  subject  at  p.  262, 
Tol.  iii.,  of  his  "  Course  of  Mathema- 
tics;'* but  his  investigation  not  appear- 
ing satisfactorv,  the  (question  was  tigun 
KonoseiLas  No.  670,  in  the  Companion^ 
^  Mr.  ^ohn  Ray,  of  Royton,  who,  in 
his  solatioB,  conflnDs  Mr.  Wolfenden's 

MBldtS. 

The  69th  question  is  affeometrical  one 
of  some  importance,  from  the  failures  of  the 
eminent  geometers  who  have  attempted 
ilBSoIation.  Theeditor  of  the  Gtfnlfeman*^ 
Dtaiy  and  Mr.  Campbell  fiiiled  in  their 
toluuons  to  the  question  No.  841  in  the 
Diary  for  1808.  It  was  afterwards  pro- 
posed in  the  Companion^  for  a  geometric 
cal  solution,  by  Mr.  William  Smith,  of 
Liverpool ;  and  in  the  following  number 
solutions  were  given  by  Messrs.  Whitley, 
WolfendeDt  Amicus,  and  John  Wright, 
of  Norley.  None  of  these  were  correct, 
.  ezftent  that  by  Mr.  Wolfenden,  and  his 
oooki  scarcely  be  called  a  geometrical 
one.  The  proposer's  investigation  hav- 
ing been  lost  or  mislaid,  was  printed  in 
the  Companion  for  1808,  and  is  charac- 
terised by  being  at  once  simple,  elegant, 
and  satis&ctory.  A  similar  question. 
No.  127.  was  proposed  by  Mr.  SwaJe, 
and  an  elegant  solution  was  given  to  it 
in  the  following  number  by  Mr,  Garnetti 
fjf  Newcastle-upon-Tyne,  who,  in  an 
appended  remark,  notices  some  of  the 
^vions  attempts  at  solution,  and  gives 
H  sketch  of  the  history  of  the  problem. 

Q»est.  196,  229,  257,  280  relate  to 
envelopes  and  the  parallelogram  eircum- 
seribed  about  an  eltipse — a  sulnect  upon 
irhieh  Mr.  Fenwick  has  published  an 
elegant  paper,  in  pp.  119—122,  vol.  ii. 
Mathematieian, 

The  197th question  furnishes  theanaly- 
iAb  of  the  46th,  47th,  and  48th  problems 
ip  the  Appendix  to  Simpson*8  Geometry^ 
and  also  a  new  solution  to  the  45th  prob- 
lem. These  investigations  are  reprinted 
pv  Professor  Leybourn,  in  vol.  iv.  of  his 
edition  of  the  Indies*  Diary,  where  also 
may  be  found  abundant  information 
r^peeting  these  oelebrated  problems  of 
•atjiiuity.  Question  248  shows  how 
SimpiMi^i  xiile  ibr  biquadratics  may  be 


t 


467 

derived  by  considering  the  equation  as 
the  product  of  two  quadratics ;  and  No. 
386  supplies  a  neat  solution  to  Prob.  69, 
in  the  Appendix  to  Simpson's  Algobra. 
Four  demonstrations  of  Lhuillier's  The- 
orem (Prop.  10,  l^avies's  Hor4»  Geam,^ 
L.  D.,  1885,)  are  given  in  question  418, 
all  of  which  possess*  considerable  merits 
and  improved  demonstrations  of  the  me* 
thod  of  determining  the  area  of  a  trian- 
gle from  the  three  sides,  are  furnished 
question  470. 

Questions  436,  480,  670  are  in  illus- 
tration of  Mr.  Gompertz's  **  Principles 
of  Imaginary  Quantities,"  the  last- 
named  question  being  a  porism  to  which 
he  applies  his  **  cases  of  ease,"  and  on 
whicn  subject  Professor  Davies  offers 
some  remarks  in  his  excellent  paper  on 
Borisms,  in  pp.  42 — 64,  vol.  1.  of  the 
Mathematician.  Mr.  Gompertz  likewise 
furnished  various  questions  in  the  "  The- 
ory of  Functions  '*  and  **  Mechanics,'* 
nearly  all  of  which  are  of  the  highest 
order  of  difficulty,  and  prove  him  to 
have  been  in  advance  of  most  mathema- 
ticians of  the  time.  Question  646  sup« 
¥lie8  a  defect  in  the  demonstration  of 
^rop.  1,  B.  3  of  "Simson's  Euclid." 
Questions  670,  606,  639  are  porisms,  to 
which  both  algebraical  and  geometrical 
investigations  are  eiven;  and  No.  719, 
by  Mr.  God  ward,  tumishes  a  correction 
to  Prop.  1,  p.  324  of  Leslie's  <*  Geometry 
of  Curve  Lines." 

To  point  out  cases  of  individual  ele- 
gance would  almost  be  a  hopeless  task; 
where  there  is  so  much  nearly  equal 
in  merit,  a  selection  becomes  extremely 
difficult.  In  the  earlier  numbers,  the 
names  of  Butterworth,  Cunliffe,  Lowry, 
Wallace,  Wbidev,  Swale,  Smith,  Wright, 
ftc,  are  a  sufficient  guarantee  that  the 
questions  and  Uieir  solutions  are  of  no 
ordinary  kind ;  and  in  the  latter  num- 
bers, when  the  suff  of  contributors  was 
increased  by  Clay,  Davies,  Gill,  Gom- 
perts.  Holt,  Rutherford,  Winward,  Wool- 
nouse,  Young,  &c.,  no  selection  is  neces- 
sary to  point  out  any  distinctive  beauties 
in  their  uniformly  elegant  and  original 
investigations. 

C^ji^rt6utor«.— Among  the  principal 
contributors  may  be  mentioned  Abbutt, 
Anderson,  Baines,  Baker,  Butterworth, 
Clay,  Cunliffe,  senior,  Cunliffe,  junior, 
Dawes,  Duckett,  Edwards,  Fletcher, 
Fowls,  Qomperti,  Hilton,  Holt,  Johnson, 
Jones,  Kay,  "A.  B.  W\^^^^^^' 
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ton,  Nicbolson,  Neebit,  Rangcley,  Ruth- 
erford, Ryley,  Scott,  Smith,  Swale, 
Wallace,  Watson,  Whitley,  Winward, 
Wolfenden,  Woolhouse,  Wright,  and 
Young. 

Publieation.—The  work  was  pub- 
lished about  the  beginning  of  November 
in  eaeh  year ;  the  early  numbers  bjr  the 
editor,  Mr.  Davis,  &c.,  and  latterly  by 
Davis  and  Dickson,  London. 

Thos.  Wilkinson. 

Burnley,  Lancadiiie,  May  6,  1848. 


BTtVL    TIRES. 

We  quote  the  following  remarkable  state- 
ment of  the  advantages  attending  the  plan 
recently  adopted  on  some  Unes,  of  steeling 
the  tires  of  railway  wheels,  (Banks'  Patent,) 
from  a  statement  lud  hefore  the  last  Quar- 
terly Meeting  of  the  Institute  of  Mecha- 
nical Engineers. 

The  present  cost  of  Low  Moor  iron  tires, 
for  three-feet  wheels,  will  be — 

FourtlretofScwteach-12cwt.  at2S«.£lS    4    0 

Putting  on  the  tire*  ready  for  work 8    0    0 

Twice  ttiming  up  after  wearing  hollow  ...    1    0    0 

Total  co«t  22    4    0 

Suppose  these  tires  to  ran  50,000  miles 
on  an  average ;  that  is,  50,000  miles  at  a 
cost  of  22/.  it, ;  the  present  cost  of  Staf- 
fordshire tires  will  be— 

Four  tirea  of  3  cwt.  each— 12  cwt.  at  i2<.  £7  4  0 

Putting  on  the  tires  ready  for  work  8  0  0 

Steel  for  steeling  one  let— I i  cwt.  at  42j.  S  S  o 
Man's  wages  for  turning  grooves  in  the 

wheels 0  10  0 

Smith's  wages  for  inserting  the  steel 0  10  0 

Man's  wages  for  turning  up  after  steeling  0  10  0 

Men's  Wages  for  drilling  and  rivetting ....  0  7  G 

Total  cost 20    4    6 

These  tires  are  proved  to  run  before  steel- 
ing, 18,000  miles,  and  after  steeling,  100,000 
miles;  making  a  total  work  of  118,000 
miles,  at  a  cost  of  20/.  4s,  6<f.  Now,  sab- 
tracting  50,000  miles,  the  work  of  Low  Moor 
tires,  from  118,000  mUes,  the  worlc  of 
Staffordshire  tires,  steeled,  we  have  68,000 
mUes,  which  the  latter  will  ran  more  than 
the  former,  and  at  a  cost  of  39#.  6J.  per 
set  less.  From  the  above  statement  we  see 
the  cost  of  Low  Moor  tires  per  1,000  miles 
is  8#.  10i(/.,  whilst  the  cost  of  Staffordshire 
tures,  steeled,  is  only  3«.  5^d.  per  1,000 
miles.  The  tnith  of  this  statement  is  proved 
by  a  test  of  nearly  five  years'  trial  on  those 
lines  on  which  the  plan  has  been  most  used. 
We  are  aware  that  railways  do  not  all  wear 
out  the  tires  alike ;  but  on  those  lines  where 
the  iron  tires  will  run  more  than  stated 
above,  the  steel  tires  will  run  more  in  pro- 


portk>n,  and  the  plan  is  attended  with  lio 
danger  whatever. 

Besides,  the  above  sUtement  shows  oidy  the 
advantage  of  steeling  the  tires  once,  hat  we 
have  steeled  many  a  second  time,  after  they 
have  run  the  above  distance.  The  same 
tires  may  be  steeled  a  second  time,  at  a  coat 
of  5/.  per  set,  when  they  will  run  100,000 
miles  more,  making  a  total  of  218,000  miles, 
at  a  cost  of  25/.  4#.  6 J.,  or  2f.  Ad.  per  1,000 
miles.  The  advantages  of  steeling  a  seeond 
time  is  secured  by  taking  the  tires  In  time, 
while  they  have  the  requisite  strength  lor 
steeling  the  first  time.  The  general  objec- 
tion raised  against  the  plan  is,  that  there  will 
be  a  deal  of  trouble  to  carry  it  out ;  but  tlda 
oljjection,  if  ptoperly  examiaed,  will  be  found 
to  be  without  foundation.  When  the  wheels 
want  turning  up,  they  must  be  Uken  from 
under  the  carriage  or  wagon,  and  when  taken 
from  under,  the  cutting  of  the  grooves  in 
the  tires  for  the  steel  will  not  cost  more 
than  5«.  per  pair  in  men's  wages ;  and  when 
the  grooves  are  turned,  one  smith  and  three 
strikers  will  insert  steel  segmenU  into  ten 
pairs  of  3-feet  wheels  in  one  day  of  tea 
hours,  after  which,  turning  up  the  steeled 
wheels  will  Ukc  very  little  more  time  than 
turning  up  without  steeling;  whieh  prows 
that  the  trouble  will  net  be  so  great  as  sonM 
people  imagine,  and  nothing  when  the  dura* 
bility  and  saving  which  is  effected  is  ceniiider* 
ed,  by  the  tires  being  steeled  on  this  plan/* 
— ♦ — 

AMEBIC  AN  FORK  TaAOI. 
[From  Report  of  the  American  Commlaskmen 

of  Patents.] 

Cincinnati  beiqg  the  centre  of  an  im- 
mense  corn-growing  and  hog-raising  region, 
is,  in  fact,  the  principal  pork  market  in  the 
United  States,  and,  without  even  the  exeep- 
tion  of  Cork  or  Belfast,  the  largest  in  the 
world. 

The  business  of  putting  up  pork  here  for 
distant  markets  is  of  some  twenty-six  yeaft 
standing ;  but  it  is  only  since  18S3  that  it 
hss  sprung  into  such  importance. 

From  the  year  1833,  when  85,000  hogs 
were  slaughtered,  the  business  hsa  gradaal)y 
increased,  until  in  1847  it  amounted  to 
250,000  bogs. 

From  the  8th  to  the  10th  of  November 
the  pork  season  b^ns,  and  the  hogs  are 
told  by  the  farmers  direct  to  the  packers. 
When  the  quantity  they  own  justifies  it, 
some  of  these  farmers  drive,  in  one  season, 
as  high  as  one  thousand  head  of  hogs  into 
their  fields.  From  one  hundred  to  three 
hundred  are  the  common  numbers,  however. 

Lbs. 
420,000  head  of  hogs  yield  160,000  Pork. 
„  „  21,000,000  BaooQ. 

13,800,000  Lard. 
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These  are  the  producti  thus  far  of  the 
pork  house  operators  alone ;  that  is  to  say,  the 
articles  thus  referred  to  are  put  up  in  these 
establishments  from  the  hams  and  shoulders, 
sides,  leaf  lard,  and  a  small  portion  of  the 
jowls. 

The  lard  made  in  Cincinnati  is  exported 
in  packages  for  the  Hayanna  market,  where, 
besides  beings  eztensiyely  used,  as  in  the 
United  States,  for  cooking,  it  answers  the 
purpose  to  which  butter  is  applied  in  this 
country.  It  is  shipped  to  the  Atlantic  mar- 
kets also,  for  local  use,  as  for  export  to  Eng- 
land and  France,  either  in  the  shspe  of 
leavea  or  in  the  lard  oil,  large  quantities  of 
which  are  manufactured  in  the  east. 

There  is  one  establishment  here  which, 
besides  putting  up  hams,  &c.,  is  extensively 
engaged  in  extracting  the  grease  from  the 
rest  of  the  hog.  This,  during  the  present 
year,  will  probably  operate  on  30,000  hogs. 
It  has  seven  large  circular  tenks,  six  of 
capacity  to  hold  each  15,000 lbs.,  and  one 
to  hold  6.000  fts.  These  receive  the  entire 
carcus  with  the  exception  of  the  hams,  and 
the  mass  is  subjected  to  steam  process  under 
a  pressure  of  70  lbs.  to  the  square  inch,  the 
effect  of  which  operation  is  to  reduce  the 
whole  to  one  consistence  and  every  bone  to 
powder.  The  fat  is  drawn  off  by  cocks,  and 
the  residuum,  a  mere  earthy  substance,  is 
taken  away  for  manure.  Besides  the  hogs 
which  reach  this  factory  in  entire  carcases, 
the  great  mass  of  beads,  ribs  and  backbones, 
tail  pieces,  feet,  and  the  trimmings  of  the 
bogs  cut  up  at  different  pork-houses,  are 
■tibjected  to  the  same  process,  in  order  to 
extract  every  particle  of  grease.  This 
concern  alone  will  turn  out  this  season 
3,600,000  lbs.  of  lard,  five-eighths  of  which 
is  No.  1.  Nothing  can  surpass  the  purity 
and  beauty  of  this  lard,  which  is  refined,  as 
well  as  made,  under  steam  process.  Six 
hundred  hogs  per  day  pass  through  these 
tanks,  one  day  with  another. 

^  I  come  now  to  the  manufacture  of  lard 
oil,  which  is  accomplished  by  divesting  the 
lard  of  one  of  its  constituent  parts — stea- 
rine.  There  are  probably  thirty  lard  oil 
factories  here,  on  a  scale  of  more  or  less 
importance.  The  largest  of  these,  whose 
operations  are  probably  more  extensiye  than 
any  other  in  the  United  States,  has  manu- 
factured heretofore  into  lard  oil  and  stearine, 
140,000  lbs.  monthly,  all  the  year  round. 
The  great  increase  of  hogs  for  the  present 
season  will  probably  enlarge  that  busines 
this  yi^  fifty  per  cent. 

11,000,000  lbs.  of  lard  will  be  run  Into 
lard  oil  this  year,  two-serenths  of  which 
will  make  stearine,  the  residue  lard  oil; 
or  in  other  words,  24,000  barrels  of  lard 
ofl,  of  41  to  42  gallons  etch.    The  oil  is  ex. 


ported  to  the  Atlantic  cities  and  foreign 
countries.  Mneh  the  largest  part  of  it  is 
inferior  lard,  made  of  marsh -fed  and  still- 
fed  hogs,  and  the  material,  to  a  great  extent, 
comes  from  a  distance,  making  no  j)art  of 
these  tables.  Lard  pil,  besides  being  sold 
for  what  it  actually  is,  enters  largely  into 
the  eastern  states  into  the  adulteration  of 
sperm  oil,  and  in  France  serves  tO  rednee 
the  cost  of  olive  oil.  The  skill  of  the  French 
chemist  enables  them  to  incorporate  from 
66  to  70  per  cent,  of  lard  oil  with  that  of 
olive.  The  presence  of  lard  oil  can  be  de- 
tected, however,  by  a  deposit  of  stearine, 
small  portions  of  which  always  remain  with 
that  article,  and  will  be  found  at  the  bottom 
of  the  bottle. 

I  now  come  to  the  stearine  candles  made 
of  the  stearine  expressed  from  the  lard  in 
the  manufacture  of  lard  oil.  The  stearine 
is  subjected  to  hydraulic  pressure,  by  which 
three-eighths  of  it  is  discluirged  as  an  impure 
oleine.  This  last  is  employed  in  the  manu- 
facture of  soap  ;  3,000,000  lbs.  stearine,  at 
least,  have  been  made  in  one  year  into 
stearine  candles  and  loap  in  these  fae- 
tories,  and  they  are  prepared  to  manufac- 
ture 6,000  lbs.  of  candles  per  average  day, 
throughout  the  whole  year.  The  manufae- 
ture  of  this  year  will  probably  approach 
that  amount,  as  the  present  supply  promises 
the  raw  material  in  abundance. 

From  the  slaughter,  the  offal  capable  of 
producing  grease  goes  to  another  description 
of  grease  extractors,  where  are  also  taken 
h<»;s  dying  of  disease  or  by  accident,  and 
meat  that  is  spoiling  through  unfavourable 
weather  or  want  of  care.  The  grease  made 
here  goes  into  the  soap  manufacture.  Lard 
is  computed  to  form  80  per  cent,  of  all  the 
fat  used  in  the  making  of  soap.  Of  the  or. 
dinary  soap,  100,000  lbs.  are  made  weekly, 
equal,  at  four  cents  per  pound,  to  200,000 
dollars -per  annum.  This  is  exclusive  of 
fine  soap  and  of  soft  soap,  which  are  pro- 
bably worth  25  per  cent.  more. 

Glue  to  an  inconsiderable  amount  is  made 
of  the  hoofs  of  hogs. 

At  the  rear  of  these  operations  comes 
bristle  dressing  for  the  Atlantic  markets.  This 
business  employs  100  hands,  and  affords  a 
product  worth  50,000  dollars. 

Last  of  all  comes  the  disposition  of  what 
cannot  be  used  for  other  purposes,  the  hard 
hoofs  and  other  offal.  These  are  employed 
in  the  manufacture  of  prussiate  of  potash, 
to  the  product  of  which  also  contribute  the 
cracklings  or  residuum  left  in  expressing 
the  lard.  The  prussiate  of  potash  is  used 
extensively  in  the  print  factories  of  New 
England,  for  colouring  purposes.  The  blood 
of  the  hogs  is  manufactured  into  Prufilaii 
bloe. 
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iforo  tbAn  thrae-foartbs  of  tha  ezports 
m  to  the  British  colonies  of  Sonth  America 
4iid  the  West  India  Islands. 

Few  persons  in  the  East  can  realise  the 
•lie  and  fulness  to  which  hogs  grow  in  the 
Western  States. 

The  following  are  specimens  of  hogs  and 
lots  of  hogs  kiUed  in  Cincinnati  during  this 
and  the  preceding  season : 

7  Hogs  ....  aTeraging  720  lbs.  each. 
5      ,!•..•  ff       640      „ 

M      u ,       403      „ 

oi       fi    ..  ••  II       377       II 

W       I,    ....  „       375       I, 

[Of  these  were  nine--one  litter  weighing 

rcspectiTel7  316,  U4, 454, 452|  456. 516. 

526|  532  pounds.    Ten  of  them  were  over 

nineteen  months  old.] 
820  Hogs  ....  averaging  325  lbs.  each. 
957      II     ..  ••  II         305      II 

The  Talne  of  these  msnulBctoring  opera* 
lions  to  Cincinnati  consists  in  the  yast 
•mount  of  labour  they  require  and  create,  and 
the  circumstance  that  the  great  mass  of  that 
labour  furnishes  employment  to  thousands 
at  precisely  the  Tery  season  when  their  re- 
gular avocations  cannot  be  pursued.  Thus 
there  are  perhaps  1,500  coopers  engaged 
in  and  outaide  of  the  city  making  lard  kegSi 
pork  barrels  and  bacon  hogsheads—- the  city 
poopers  when  they  are  not  needed  in  stack 
barrels  and  other  oooperagCi  and  the  country 
•oopersi  whose  msin  occupation  is  farming 
dwriog  a  season  when  the  farmers  require 
BO  labour  at  their  hands.  Thus  there  is 
another  large  body  of  hands,  also  agricul- 
Uirists  at  the  proper  se^soui  engaged  in  get- 
ting out  staves  and  headingi  and  cutting 
hoop  poles  for  the  same  business.  Vast 
quantities  of  boies  of  yarious  descriptions 
are  made  for  packing  bacon  for  the  HaTanna 
•od  European  markets.  Lard  is  also  packed 
tQ  a  very  great  extent  for  export  in  tin  casea 
•r  boxesi  the  making  of  which  furnisbes 
extoiiiTe occupation  to  the  tin-plate  workers. 

If  we  take  further  into  tIcWi  that  the 
ilaughteringi  wagoning— the  pork-house  la- 
bour— the  rendering  grease  and  lard  oU^ 
the  stearins  and  soap  factoriesi  bristle  dress- 
ing and  kindred  employmentSi  supply  abund- 
int  ooonpation  to  men,  who  in  the  spring 
are  engaged  in  the  manu&cture  and  hauling 
isf  bricks,  quarrjing  and  hauling  stone,  cellar 
figging  and  walling,  bricklaying,  plastering 
ind  street-paving,  with  other  employments » 
which  in  their  very  nature  cease  on  the 
approach  of  winteri  we  can  readily  appreciate 
the  importance  of  a  business  which  supplies 
(•hour  to  the  industry  of  probably  6,000 
iBdiTiduals,  who  but  for  its  existencoi  would 
ke  earning  little  or  nothing  one-third  of  the 
ytir. 

The  United  States*  Census  for  1840,  gives 


26|a01,293  as  ^m  e^rting  mimbttr  of  bflgt 

at  that  date.  The  principal  incmw  wms 
is  in  the  West,  owing  to  the  abvndaiioe  of 
oonii — so  that  the  whole  number  of  kogs  ■ 
the  United  States  may  now  be  midj  eili- 
mated  at  45,000,000.  This  is  about  the 
entire  number  assigned  to  Europe  in  McCal- 
loch's  Commercial  Dictionary,  and  thae  h« 
probably  been  no  material  increase  then 
since,  judging  from  the  increasiiig  want  of 
the  population  in  that  quarttf. 

The  number  of  hogs  cut  up  in  tfae  vaUsy 
of  tfae  Mississippi  will  reai^  thia  yenr  la 
]  |500|000 ;  of  this,  28  per  oent.,  or  boi* 
than  one  quarter,  is  put  up  for  mariut  ia 
Cincinnati. 


TBB   FATAL     BXPLOSXON   OF    MR.    OAKDT'i 
COFFBB-B.OA8TIKO   APPABATirS. 

We  quote  the  foUowingi  from  the  7%mei* 
report  of  the  first  meeting  of  the  Inquoit  on 
the  body  of  Mr.  Dakin  : 

"John  J^rej/  Dixon,  of  East  Tem^te-chMibeci, 
Fleet-street,  slate  agent,  knew  the  deceaaed,  aad 
deaeribes  the  apparatiu  made  nae  of  by  htm  In  nm(t- 
ing  coffee.  It  waa  called  "Dakin'a  Pat«at  Sfliar 
Roasting  Cylinder."  The  dajr  hefore  the  aoeidea^ 
when  the  cylindrical  oven  was  set  up,  and  before  it 
was  bricked  in,  it  was  tried  in  my  presence  I7 
Brown  and  Co.'s  men,  (and  was  stated  hy  tkea  ts 
be  at  500  degrees,)  in  order  to  see  if  there  waa  aj^y 
escape  of  steam.  A  small  escape  was  peicefred  tt 
two  of  the  cells.  I  must  here  explala  that  tb««e 
cells  are  plogged*  up  when  the  oTen  fs  eenLptete, 
aiid  it  was  where  the  plug  or  breech  is  icxcwa&  Into 
the  cell  that  the  escape  of  steam  took  place.  Tlw 
aperture  was  immediately  closed  by  the  men  wftb 
a  centre  punch,  and  declared  to  be  perfect,  aoid 
ready  to  be  fitted  in.  That  was  whers  tlie  esiploiioa 
took  place.  When  the  explosion  took  place,  Mt. 
Dakin  was  standing  in  front  of  the  oven — two  or 
three  feet  from  it.  I  was  standing  on  his  left  hand, 
next  but  one  to  him,  in  a  line  with  others.  Sene 
steam  escaped  from  the  cylinder,  and  we  all  saw 
there  was  something  wrong.  We  stooped  down  to 
see  where  it  came  from,  and  the  explosion  instaatly 
took  place,  and  the  room  was  Ailed  with  steam  aad 
dust,  the  top  being  blown  oC  In  about  two  ni* 
nutes.  when  the  steam  had  subsided,  I  found  de- 
ceased lying  on  the  floor  in  front  of  the  oven,  1 
dead.  I  saw  a  wound  in  his  forehead,  fima  1 
blood  was  running.  In  the  course  of  the  eTeniqg  I 
examined  the  place  of  the  accident,  and  found  tbetn 
blown  off  and  the  brickwork  blown  away.  Thebf« 
platform  on  which  it  was  erected  waa  stoo  ahatteicd, 
and  the  machinery  thrown  down.  Part  of  ihs 
upper  portion  of  the  oven,  on  the  right  hand,  wis 
blown  off  about  8  or  9  inches  in  length,  and  4  or 
6  inches  in  depth,  and  the  cells  wen  ex 
This  fracture  was  exactly  opposite  where  da 
had  been  standing  at  the  time.  Two  of  the  wrought- 
iron  plugs  had  been  forced  out,  one  of  which  was 
picked  up  by  the  foreman  of  the  patentees.  The 
explosion  took  place  at  that  part  of  theorcn  whsM 
1  had  seen  steam  escape  the  day  before.  The  ex- 
plosion wa«  an  awful  and  frightful  one  indeed.  One 
of  the  workmen  of  the  patentees  was  preaentat  the 
time  of  the  explosion,  and  had  the  maxingtmmot  oC 
the  oven  all  the  time." 

It  yet  remains  (May  9)  to  be  dearly  ••• 
pertained  whether  the  aooident  wat  owing  ta 
any  eaaential  defect  in  the  appantWi  ai  to 
aome  error  ori^gteet  OB tfat  pert  of  tte  anifj^ 
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^$en  employed  in  9pplying  it.  We  publUb, 
In  the  meanwhile,  the  specification  of  the 
original  patentee : 

Specification, 

The  firti  of  my  improyements  contiits  in 
forming  ca«t-iron  or  other  metallic  tabes 
for  containing  or  conveying  fluids,  in  a 
(leated  or  other  state,  in  manner  following : 
— ^To  form  a  single  tube,  I  take,  in  the  first 
place,  a  pipe  with  overlap  joint,  formed  of 
J>erforated  block  tin  or  sheet  iron,  and  of 
diameter  equal  to  the  inside  diameter  of  the 
intended  tube.  I  coat  this  pipe,  if  of  iron, 
with  tin  or  other  metal,  to  prevent  oxidation, 
and  then  fill  it  with  loam  or  compressed 
sand,  to  give  it  sufficient  strength  and  firm- 
ness. I  next  fix  this  pipe  in  a  proper  cylin- 
drical mould,  of  the  usual  construction,  and 
pour  cast-iron  or  other  metal  over  and 
around  it  to  the  required  thickness  to  form 
the  intended  tube.  When  the  metal  has 
cooled,  and  been  cleansed  of  the  loam  or 
sand,  it  will  be  found  to  be  perfectly  incor- 
porated with  the  perforated  pipe,  and  to 
form  with  it  a  tube  having  a  very  uniform 
and  smooth  internal  surface.  Or,  I  some- 
times prepare  two  such  perforated  tubes,  of 
different  diameters,  but  of  equal  lengths,  so 
that  one  being  fixed  within  the  other  in  a 
proper  mould,  the  inner  tube  being  filled 
vitb  compressed  8and,^and  the  outer  one 
surrounded  with  the  same  material,  melted 
metal  may  be  poured  between  the  two  tubes, 
•o  as  to  unite  therewith.  By  these  means, 
tubes  of  any  required  dimensions  may  be 
formed,  without  the  necessity  of  employing 
core  bars  in  the  usual  manner. 

My  iecond  improvement  consists  in  the 
construction  of  tubular  plates  of  cast  iron, 
or  other  metals,  such  plates  being  of  much 
greater  lengths  and  breadths  than  of  thick- 
ness, and  having  a  series  of  parallel  tubular 
r sages  running  through  ^em,  (contiguous 
e^  other,)  either  longitudinally  or 
transversely.  Each  of  the  said  passages  is 
made  to  communicate  with  two  or  more 
pross  tubes  or  passages  of  a  larger  kind, 
projecting  either  above  or  underneath  the 
faid  plate,  but  all  formed  together  in  one 
easting.  This  I  effect  by  connecting  toge- 
flier  any  number  of  parallel  cores  of  the 
usual  construction,  with  two  or  more  cross 
pores,  t)ieir  extremities  being  supported  in 
proper  casting  frames  or  boxes  of  the  usual 
^nd,  and  melted  metal  cast  over  them  to 
Hie  required  thickness,  which  will  be  regu- 
lated by  the  mould  or  pattern  used.  On 
^e  core  bars  being  afterwards  withdrawn, 
|be  apertures  at  the  end  of  the  main  pas- 
sages are  then  tapped,  and  screwed,  and 
f lugged  up,  so  as  to  render  the  same  steam 
tfSid  water  tigfit.  The  open  ends  of  the 
iqroif  pasMgea  may  hare  flangea  cast  to 


them,  with  bolt  holes  formed  thereon,  lo  as 
to  facilitate  their  union  with  other  tubular 
plates,  or  for  allowing  plates  of  metal,  cor- 
responding with  the  said  flanges,  to  be 
screwed  or  bolted  thereto,  by  means  of  nuts 
and  bolts,  with  rings  or  washers  placed 
between  them,  either  for  stopping  up  their 
end  apertures,  or  for  uniting  pipes  thereto 
for  supplying  the  passages  with  steam  or 
other  fluids  for  heating  the  same,  as  here- 
after described,  {n  heating  these  plates 
with  very  high-pressure  steam,  I  propose 
to  make  the  end  openings  of  these  cross 
passages  of  a  circular  shape,  with  conical  or 
other  shaped  circular  cavities  around  or 
within  the  same,  and  with  corresponding 
protuberances  on  the  flanged  plates,  ana 
then  to  have  these  ground  accurately  toge- 
ther, metal  to  metal,  and  afterwards  tight- 
ened as  required,  by  nuts  and  bolts  through 
the  flanges  thereof,  as  before  described.  Or 
metallic  rings  may  be  used,  provided  there 
are  circular  grooves  turned  and  ground 
accurately  to  fit  them  ;  but  I  generally  pre- 
fer dispensing  altogether  with  the  flangea 
and  nuts  and  bolts,  and  in  lieu  thereof  to 
have  the  circular  end  openings  of  the  croaa 
passages  tapped  and  screwed,  bo  as  to  allow 
of  screwed  metal  plugs  being  inserted  there- 
in, which  can  be  then  screwed  into  them, 
or  taken  out  at  pleasure ;  or  the  ends  of 
pipes,  properly  screwed,  maybe  attached  to 
the  end  openings  of  the  cross  passages,  for 
the  purpose  of  conveying  steam  or  other 
heated  vapours  or  liquids  for  heating  the 
same.  I  further  propose  to  let  the  cores  by 
which  the  main  series  of  passages  are  formed, 
terminate  in  one  of  the  cross  passages, 
instead  of  passing  entirely  through  the  plates, 
as  before  mentioned ;  which  I  effect  by  caua- 
ing  the  end  of  the  cores  to  rest  upon  and  be 
united  with  one  of  the  cores  of  the  cross 
passages,  whereby  the  expense  of  screwing 
and  plugging  up  the  apertures  on  one  side 
of  the  tubular  plates  is  saved.  I  also  pro- 
pose, instead  of  placing  the  cross  passages 
underneath  the  said  plates,  as  before  de- 
scribed, to  form  them  of  the  same  size,  and 
in  the  same  plane,  with  the  main  series  of 
cells,  which  may  be  effected  by  causing  the 
main  series  of  cores  to  terminate  in  the 
centre  of  one  of  the  cross  cores,  by  means 
of  pins  or  wires  fixed  in  the  ends  of  the  main 
cores,  and  supported  in  holes  formed  in  the 
cross  core,  and  then  forming  the  oppoaite 
cross  passage  by  means  of  short  cores  placed 
between  each  pair  of  the  main  series  of 
cores,  and  extending  outside  thereof,  so  aa 
to  form,  when  the  casting  has  been  made, 
and  the  core-bars  withdrawn,  one  continuoua 
cross  passage.  By  this  method  of  employ- 
ing short  cores,  the  number  of  cross  paa- 
la^es  may  be  Ipcreaied  tp  any  extent  calcn- 
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lated  to  promote  a  more  perfect  and  uniform 
distribution  and  circulation  of  the  fluids 
employed  for  heating  the  same.  I  also 
propose  to  form  the  main  series  of  pas- 
sages at  such  distances  apart  that  each  of 
the  ribs  of  metal  between  them  shall  at 
all  times  be  of  greater  thickness  than  the 
metal  above  or  below  the  same,  so  that,  in 
ease  of  the  plates  bursting  from  excessive 
pressure,  the  fracture  shall  be  thereby  caused 
to  take  place  along  the  top  or  bottom  of  the 
tubular  passages  in  the  direction  thereof. 

My  third  improTcment  relates  also  to  the 
formation  of  tubular  metallic  plates.  This 
I  effect  by  connecting  together  any  number 
of  perfect  iron  tubes  (though,  in  some  cases, 
tubes  of  other  metal  maybe  employed),  so 
as  to  form  a  parallel  series  with  two  or 
more  other  tubes  running  at  right  angles 
transversely  thereto,  and  having  conical  or 
other  shaped  openings  formed  therein,  suit- 
ahle  for  receiving  the  ends  of  such  parallel 
series,  which  ends  are  made  to  fit  accuratdj 
in  the  said  openings,  and  have  collars  or 
grooves  formed  therein,  so  that  they  may  be 
retained  firmly  in  their  places  by  wires 
coiled  around  them  and  the  transverse  tubes. 
The  ends  of  these  transverse  tubes  are  car- 
ried considerably  beyond  the  main  series,  so 
as  to  admit  of  such  ends  being  imbedded  in 
sand  or  loam,  or  otherwise  supported  when 
placed  within  iron  frames  or  boxes  adapted 
for  the  casting  of  metals ;  so  thtt  iron  or 
other  metals,  in  a  state  of  fusion,  being 
poured  over  the  said  tubes  so  placed,  tubular 
plates  of  any  required  thickness  and  other 
dimensions  maybe  formed,  according  to  any 
given  model  or  pattern.  It  is  advisable  that 
these  iron  tubes,  previous  to  having  metal 
cast  over  them,  should  be  costed  with  tin  or 
other  metals  suitable  for  preventing  the 
oxidation  thereof. 

M  J  fourth  improvement  has  also  relation 
to  tubular  plates.  Instead  of  using  core 
bars  covered  with  loam,  or  perfect  tubes, 
as  last  .before  described,  of  strength  suffi- 
cient to  resist  the  pressure  of  the  fluid 
metal  in  the  process  of  casting,  I  bend 
thin  strips  of  wrought  iron  plate,  coated 
with  tin,  into  a  tubular  form  by  bring- 
ing their  longitudinal  edges  together, 
and  forming  a  lapped  joint,  or  by  drawing 
such  thin  strips  of  coated  iron,  or  iron  plate, 
through  apertures,  according  to  the  size 
and  form  of  the  tubular  cavities  required, 
by  means  of  a  draw  bench ;  as  is  commonly 
practised  for  making  copper  and  other  tubes. 
These  thin  strips  of  coated  iron  have  pre- 
viously a  great  number  of  small  holes 
punched  through  them  (so  as  to  allow  the 
air  to  pass  from  within  at  the  time  of  cast- 
ing) and  are  then  flUed  with  sand  or  other 
iuitable  material  compressed  to  a  degi«e 


sufficient  to  give  strength  and  firmness 'to 
the  tubes  so  formed,  in  a  similar  manner 
as  in  the  making  of  tubes  for  the  conveyanec 
of  fluids  as  before  mentioned.  The  tabes 
are  then  placed  in  a  series,  and  united  with 
transverse  tubes  of  a  similar  kind,  into  which 
their  extremities  are  made  to  enter,  tbrongh 
corresponding  apertures  formed  therein; 
which  trans  verse  tubes  are  then  also  filled  with 
compressed  sand  or  other  material.  Melted 
metal  is  finally  cast  over  the  whole,  as  before 
described ;  and  after  they  have  been  thus 
formed  into  plates,  the  ends  of  the  parallel 
series  of  tubes,  which  protrude  into  the  tnot- 
verse  tubes  may  be  cut  away  by  means  of 
a  drill- cutter, and  the  sand, or  other  material, 
used  for  filling  the  tubes,  cleared  out  from 
the  tubular  cavities  by  subjecting  the  plates 
to  the  effects  of  pereuasion  in  a  proper  posi- 
tion. By  this  new  mode  of  casting  (as  in 
the  previously  described  Method  of  forming 
tubular  plates  by  casting  metals  over  perfect 
tubes)  there  will  be  no  openings  to  be  plug- 
ged  up  (as  in  the  first  described  metliod 
with  core  bars),  and  thereby  a  considerable 
saving  of  expense  in  that  particular  part  of 
their  manufacture  will  be  effected.  But 
instead  of  forming  these  tubes  so  thin  as 
block  tin,  and  into  a  tubular  shape  by  means 
of  a  draw  bench,  as  before  stated,  I  some* 
times  make  them  of  thick  wrought  iron 
plate,  equal  in  strength  to  the  perfect  tubes 
before  described ;  I  then  fill  them  with  sand, 
previous  to  casting,  to  prevent  the  melted 
metal  running  through  the  slits  left  where 
the  edges  meet  together.  These  tubes  I 
propose  forming  into  shape  by  panng  pro- 
perly cut  pieces  of  sheet  iron  through 
grooved  rollers  adapted  for  the  purpose, 
such  iron  being  first  made  red  hot. 

MjJifih  improvement  consists  in  form- 
ing circular  plates,  with  a  series  of  tubular 
cavities  within  them.  These  plates  may  be 
formed  by  means  of  a  series  of  cores  radiat- 
ing from  the  centre  to  the  cireumfersoce, 
and  then  being  united  together  by  a  series 
of  short  cores,  or  curvilinear  tubes,  filled  with 
sand,  as  before  described,  and  a  dreular  box 
at  the  centre,  into  which  the  ends  of  the 
core  bars  may  penetrate,  and  after  castiBg 
be  withdrawn  ;  then  the  sand  being  cleered 
out  the  apertures  left  may  be  tapped, 
screwed  and  plugged  up,  as  before  described; 
there  being  proper  openings  with  pipes  oom- 
municating  with  the  circular  passages,  to 
allow  of  the  admission  of  the  vapours  or 
liquids  employed  for  heating  the  same.  Or 
these  cavities  may  be  formed  entirely  with 
tuSes,  or  tubes  filled  with  sand  (acoordu^g 
to  the  previously  described  methods  of 
forming  tubular  plates) ;  in  ^tber  of  wtiA 
cases  the  plugging  may  be  avoided,  or  tlie 
main  series  of  cells  nay  be  formed  by  tabes 
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with  metal  cait  over  them  in  conoentiie 
drolflB»  and  united  b  j  othen  radiating  from 
the  centre,  or  in  any  other-form,  so  that  a 
aeriea  of  tabular  cavities  are  united  together 
bj  other  cavities,  so  as  to  form  one  yessel 
of  capacity  for  containing  steam  or  other 
▼apoors  or  liquids  for  communicating  heat 
thereto* 

Mj  tixih  improvement  relates  to  wrought 
iron  cellalar  plates.  I  roll  two  sheets  of  iron 
■o  ju  to  leave  a  series  of  projecting  parallel 
ribs  on  one  side  thereof  of  sufficient  width 
to  allow  of  cavities  or  mortices,  of  a  dove- 
tailed shape,  being  formed  therein  by  plan* 
ing  machines,  and  in  each  of  the  pktea 
eiactly  opposite  each  other,  so  that  tenon- 
■haped  bars,  or  such  as  are  fDrmed  to  cor- 
respond with  the  said  cavities,  may  be  in- 
serted therein,  so  as  to  bind  the  two  plates 
firmly  together.  Or  the  ribs  upon  one  plate 
may  be  planed,  so  as  to  slide  in  the  cavities 
of  the  other  formed  to  receive  them ;  other 
cavities  being  made  therein  for  containing  • 
the  fluids  by  which  they  are  heated ;  which 
plates  may  then  be  welded  together  around 
their  edges  by  having  the  ends  of  the  ribs 
cut  away,  so  ^  to  allow  of  square  bars  of 
iron  being  placed  between  the  plates,  form- 
ing a  frame,  to  which  the  edges  are  welded 
by  hand  at  a  common  forge,  so  as  to  render 
the  whole  perfectly  steam  and  water-tight. 
Proper  cross  passages  may  then  be  drilled 
through  the  same,  to  unite  all  the  main  pas- 
sages together.  Another  mode  of  form- 
ing wrought  iron  plates  consists  in  plac- 
ing plates  formed  with  ribs  one  over  the 
other  at  a  proper  distance,  in  a  furnace,  so 
as  to  give  them  a  welding  heat,  and  bringing 
their  ribbed  surfaces  suddenly  together,  and 
pasafaig  them  rapidly  between  rollers  regu- 
lated so  as  to  give  the  requisite  pressure 
for  welding  the  ribs  together ;  the  unwelded 
ends  being  afterwards  prepared  and  welded 
to  flat  bars  of  iron,  and  afterwards  proper 
cross  passages  drilled,  as  before  described. 


GRVAT  SUSPENSION  BRIVGB  AT  THB  FALLS 
or  NIAQABA. 
(From  tbe  Toronto  Colonist.) 
This  day,  the  13th  of  March,  1848,  will 
for  ever  be  remembered  by  all  who  witnessed 
the  awful  and  sublime  spectacle  of  the 
crossing  of  the  first  car,  sustained  by  a  wire 
cable ;  the  car  was  capable  of  holding  &>ur 
persons.  It  was  understood  that  Mrs. 
Ellett,  the  lady  of  the  distmguished  engi- 
neer who  has  undertaken  the  construction 
of  the  bridge,  had  determined  to  accompany 
ber  husband;  but  in  consequence  of  the 
cold,  with  some  snow,  she  was  prevailed  on 
to  stand  among  the  interested  spectators 


who  had  the  high  gratification  to  behold  the 
grandest  scene  ever  witnessed;  when  we 
take  into  consideration  the  position  of  the 
intended  bridge  being  in  view  of  the  great 
Falls,  on  one  side,  and  the  whirlpool  on  the 
other,  while  the  elevation  of  the  car  was 
250  feet  above  the  awful  rushing  river. 
The  wire  cable  was  only  one  inch  dhuneter, 
so  that  it  appeared  but  a  thread  in  our 
eyes. 

A  little  aftereleveno'clock  Mr.  EUett  took 
his  seat  alone  in  the  car.  Being  among  the 
spectators  on  the  Canada  side,  I  can  say,  in 
justice  to  the  feelings  of  all  present,  a 
breathless  anxiety  filled  every  heart,  and 
when  he  reached  about  half  way  our  fears 
gave  way  for  his  safety,  and  a  shout  of  joy 
broke  forth  from  all  which  overpowered  (in 
our  ears)  the  thunder  of  the  great  fedls,  and 
was  re-echoed  from  the  opposite  side.  On 
arrival  at  the  stand,  three  warm-hearted 
cheers  (cold  as  the  day  was),  awaited  the 
intrepid  and  enterpriring  gentleman ;  and, 
on  his  returning,  three  hearty  oheers,  and 
one  for  his  lady,  as  her  determination  to 
accompany  her  husband  was  knovm. 

The  cool,  determined  aspect  of  Mr.  EUett 
was  observed  by  all.  Truly  we  live  in  a 
wondrous  ag& — to  see  a  gentleman  floating 
through  the  air,  250  feet  above  the  waters, 
on  wires  such  as  are  used  in  electricity ;  when 
we  reflect  upon  it  our  imagination  is  raised 
so,  that  the  mind  regulated  by  the  experience 
of  past  days  Is  lost  in  astonishment.  It 
was  indeed  a  proud  spectacle  for  all,  but 
especially  for  those  who  promoted  and  have 
taken  an  interest  in  the  construction  of  the 
bridge ;  all  surmises  are  put  to  flight  as  to 
the  practicability  of  it,  by  this  day's  exhi- 
bition. The  work  is  progressing  very  rapidly, 
and  no  doubt  is  entertained  of  its  proving 
highly  profitable  to  those  who  have  had  the 
good  fortune  to  invest  their  funds  in  the 
splendid  undertaking. 

It  is  the  first  attempt  of  the  Und,  on  this 
mi^ty  outlet  of  the  inland  seas  to  the  At- 
lantic Ocean,  and  Mr.  EUett  must  feel  grati* 
fication  and  commendable  pride  that  he  is 
the  first  man  who  ever  crossed  in  a  carriage 
through  the  air^  on  wire,  from  one  empire 
to  alhother— thereby,  it  is  to  be  hoped,  lead- 
ing to  a  happy,  prosperous,  generous,  and 
ledproeal  union,  a  firm  chain  of  friendship 
between  mother  and  daughter. 


IGNITION  OV  SrONGT  PLATINUM. 

Sir, —Mr.  Bentley,  whose  letter  is 
published  in  your  last,  seems  totally  to 
forget,  in  his  explanation  of  the  pheno- 
mena caused  hy  hydrogen  and  spongy 
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phiMmim,  tiiit  if  wfttar  be  formed  by  the 
oxygen +bydrogen,  there  woold  ccrtoinly 
be  a  eounteraeiing  influence  which  wonld 
render  it  impoBsible  that  the  platinum 
should  become  red  hot. 

Even  supposing  that  the  gases  did  not 
in  themselves  produce  water,  and  thereby 
become  annihilated,  yet  the  presence  of 
watery  vapour  alone  would  prevent 
inoandesoence. 

Dr.  Lardner,  it  is  true,  docs  not  ac- 

eouDt  for  the  phenomenon ;    oertainlT 

not*  for  he  was  well  aware  of  the  truth 

«f  my  argument.   I  am,  Sir,  yours,  ftc., 

A  Practical  Chemist. 

BUy  8, 1843. 

» 

MASOK'S  tBLV*ACTXKO  IfULB. 

fFrom  American  Patentee's  Speeincatlon  In  the 

FrmmkUm  Jommal.} 

The  motlODS  of  the  nrak  may  be  divided 
Into  three  series,  whidi  are  subdivided  in 
the  aotion  of  the  apparatus.  The  first  series 
consists  in  the  drawing  oat  of  the  carriage, 
the  revolving  of  the  drawer  rollers,  and  the 
whirling  of  the  spindles ;  by  means  of  which 
series  of  motions  the  rovings  are  drawn  out 
and  the  threads  epan  and  twisted.  The 
second  series  consists  d  backing  off,  as  it  is 
termed ;  that  is,  taming  the  spindles  the 
reverse  direetioa,  to  uneoil  the  threads  from 
the  points  of  the  spindles  to  the  cops,  and 
torning  down  or  depressing  the  front  faller ; 
at  the  same  tfane,  to  place  all  the  parts  in  a 
proper  condition  for  the  third  series  of  mo- 
tions, which  consists  of  patting  or  ranning 
In  the  carriage,  winding  on  the  yam  or 
threads,  by  giving  a  rarjing  motion  to  the 
spindles  oorresponding  to  the  form  and  stse 
of  the  cops,  and  operating  the  faller  to  give 
the  proper  shape  to  the  oops. 

The  first  series  of  motions  is  regular. 
The  earriage  is  drawn  oat  by  a  regular  mo- 
tion, effteted  by  a  train  of  wheels  from  the 
driving  pulley  to  a  line  shaft,  which  carries 
endless  chains  connected  witii  the  carriage 
at  different  parts  of  its  length  to  insure 
steadiness  of  motion.  During  this,,  the 
draw  rollers  are  rotated  to  give  oat  the  staple 
as  it  is  ^un  bv  another  train  of  wheels, 
deriving  motion  nrom  the  same  source  as  the 
preceding,  and  in  asanner  substantially  si- 
milar to  other  mules ;  and,  at  the  same  time, 
the  spindles  are  whirled  or  rotated  by  a 
band,  receiving  motion  from  a  pulley  on  the 
shaft  of  the  driving  poUey,  as  in  other 
moles.  This  completes  the  first  series  of 
tnotions,  in  which  I  claim  notbing  new. 

At  ^e  end  of  the  first  series  ^  motions, 
the  threads  that  have  beeh  spun  are  ooUed 


•ntfiespln^afla  from  the  oops  to  tfal  _ 
it  U  tiiesefero  neeessary  to  omoiI 
(called  "becking,")  preparatory  to  windtaf 
on,  and  at  the  same  time,  to  depreaa  the 
ftront  filler,  to  place  it  in  a  proper  posstisn 
for  winding  on.  Tlio  second  serios  of  ma- 
tlons  effects  thess  purposes,  and  the  Tariess 
parts  of  the  mechanism  are  put  in  a  prsftf 
condition  to  elfcct  this  hy  the  momeirtmB  ef 
the  moving  parU  at  the  end  of  the  fist 
series  of  motions*  Hrfsconatiftos  ttgfast 
pert  of  my  invention.  Aa  the  csnisie 
approaches  the  end  of  the  out  motion,  Iks 
drivhig  belt  is  shifted  from  the  flrst  dfivisg 
poUey  to  a  loose  pulley  by  the  nde  of  it«  ts  . 
permit  the  momentum  of  the  moving  pert 
to  complete  the  movements ;  and  ao  seen  m 
these  are  accomplished,  a  balaaee  weigfat  h 
carried  beyond  theTcrtleai  Ime,  and  tth 
over,  which  shifts  the  belt  from  the  lessi 
pulley  to  a  second  frst  pulley  on  the  ssbm 
shaft  with  (he  others;  at  the  aame  time,  tti 
trams  of  wheels  that  operate  the  cerriage  sat* 
the  draw-roUers  are  Uberated  by  the  aUMag 
of  a  clutch,  and  at  the  same  time,  m  frictisa 
clutdi  is  brought  into  action,  thereby  esn- 
neeting  the  band  that  drivQa  the  spnidhi 
with  a  sliding  rack,  (called  the  *'  top-siidBg 
rack,")  iridch,  in  consequence  of  tins  eea- 
nection,  is  carried  by  the  momentum  of  Ae 
sphidles  sufficiently  far  m  one  difecHon  fo 
giTC  by  its  return  the  required  motien  to  the 
spindles  in  the  reverse  dheetUm,  to  ttaesil  . 
the  threads  from  the  upper  part  of  lihs 
spindles.  Whilst  the  rack  is  thus  Bov«d, 
the  second  fest  pulley  sets  hi  motion,  bf  a 
train  of  wheels,  a  crank  pin  dial  worica  in  a 
slot  in  a  connecting  rod,  and  thia  crank  ^, 
when  set  in  motion,  is  a  little  beh»w  a  lim 
passing  through  the  connecting  rod  aad  the 
axis  o  fmotion,  so  that  the  crank  pia  moves 
a  short  distance  befora  it  begins  to  movs 
the  connecting  rod;  this  period  of  timsii 
sufficient  to  permit  the  momentum  of  the 
spindles  (as  above  stated)  to  draw  the 
sliding  rack  to  the  distance  required,  to  be 
in  a  condition,  by  its  return  movement,  ts 
give  the  "  backing-olT'  motion  to  thespfaidSsi. 
The  crank  pin,  then,  in  making  a  aenu-rs- 
volution,  carries  the  connecting  rod  with  it ; 
and  this  being  in  conriection  with  tiie  lever 
of  a  rock  shaft,  provided  with  a  toothri 
pulley,  around  which  passes  a  ehafai  attaJad 
to  the  end  of  the  sKding  rack,  drawa  It  (ths 
radk)  for  a  short  distance  in  a  reverse  Aree- 
tion,  and  thus  causes  it  to  give  the  bedcfaig- 
off  motion  to  the  spindles,  to  unooQ  the 
threads,  at  the  same  time  depres^ng  the 
front  faller  to  bring  the  breads  hi  a  pitwsr 
position  for  winding  on  t  thia  latter  hmg 
effected  by  baring  one  end  of  the  sfaaper  sr 
oophig  ndl  jofaxted  to  a  lever  on  the  rod^ 


Digitized  by  VjOOQ  IC 


masom's  Mif-Acniro  uva* 


47* 


ihift  ibovd  iBtationed.    The  chain  attached 
to  the  rack,  and  which  commanitatei  motioii 

'  t9  it,  la  kept  tight  bj  being  passed  over  a 
pnUey  and  haying  a  weight  snapended  to  it. 
When  the  top-sliding  rack  is  carried  forward 
by  the  momentnm  of  the  spindles,  at  the  end 
of  the  first  series  of  motions  it  is  gradaally 
afrested,  and  with  it  the  spindles,  bj  means 
of  a  apring  brake  of  a  peevliar  construction, 
^.  t^^On  the  rock  shaft  there  is  a  bent  lerer, 
to  one  end  of  which  la  connected  a  helical 
■pring,  also  attached  to  an  artt  jointed  to 
the  other  end  of  the  bent  lerer }  and  by  the 
aide  of  and  attached  to  the  toothed  wheel, 
aronnd  which  passes  the  chain  on  the  end 
of  the  sliding  rack,  and  which  turns  freely 
on  the  rock  shaft,  there  is  a  ratchet  wheel, 
and  by  the  side  of  it  a  eam-plate  proTided 
with  a  hand  or  catch,  by  meana  of  which 
tile  ratchet  and  toothed  wheels  are  carried 
around,  when  the  eam-plate  is  carried  around 
b^  the  action  of  the  spring  brake  on  the 
Gftm-form  of  its  periphery :  and  when  this 
has  been  carried  hr  enough  round,  the  catch 
is  liberated,  to  permit  the  return  of  the 
parts,  by  meana  of  an  arm  or  layer  jointed 
tb  one  end  of  the  bent  leyer,  which  is  made 
to  lift  tile  catch  from  the  teeth  of  the  ratchet 
wheel.  As  thtf  cops  increaae  in  diameter,  it 
it  erident  that  the  backing-off  motion  must 

4  be  diminished,  and  that  this  is  effected  by 
ittakfaig  the  connecting  rod  above  mentioned 
ia  two  parts,  the  first  connected  by  one  end 
(as  above  stated)  with  the  crank  pin  which 
actuates  it,  and  which  works  in  a  slot  to 
gite  motion  to  the  rod  in  one  direction  only, 
(the  crank  being  then  at  liberty  to  turn 
without  imparting  any  motion  longitudinally 
to  the  rod,)  and  the  other  end  being  jointed 
to  a  cutved  arm,  that  vibrates  on  a  steel  pin, 
and  the  other  part  of  the  connecting  rod  is 
jointed  to  the  arm  of  the  rock  shaft,  and  to 

r  a  slide  that  works  in  a  curved  groove  in  the 
ribrating  arm,  so  tiiat,  as  this  sUde  is  moved 
fhim  or  towards  the  axis  of  motion  of  the 
airm,  the  rock  shaft  will  be  vibrated  more  or  . 
tola  ;  and  thia  slide  is  moved  in  or  out  by 
being  in  eonnection  with  the  mechanism  that 
operates  the  motions  of  the  coping  rail,  and 
which,  therefore,  will  be  described  under 
the  third  series.  At  the  end  of  the  backing- 
off  motion,  tiie  tibrating  arm  of  the  con* 
necting  rod  is  hooked  and  held  by  a  catch 
shtil  tibe  carriage  is  run  up,  and  then  libe- 
rated to  permit  the  parta  to  resume  their 
appropriate  positions  preparatory  to  a  repe- 
tltloJi  of  the  operations. 

At  the  end  of  the  second  series  of  mo- 
tlotta  tiie  third  series  of  motions  commences, 
ilid  tiiete  oonstitnte  the  second  part  of  my 
ittveation.  The  carriage  Is  run  in  by  a 
crioifc  tttotios,  whieh  has  tike  effect  to  gradn** 


aUy  start  it  fW>m  a  state  of  reat  and  adede* 
rate  ita  motion  to  the  middle  of  its  course^ 
and  then  gradually  diminish  Its  motioii 
until  it  is  brought  to  a  state  of  rest;  thua 
avoiding  all  tendency  to  break  the  threads 
consequent  upon  all  sudden  motions.  This 
is  effbcted  in  the  following  manner,  vis.  :-^ 
When  the  shipping  lever  is  operated  at  th^ 
end  of  the  first  series  of  motiotts,*a  duteh 
on  a  shaft  carried  by  a  second  fast  pulley 
iM  shifted ;  and  aa  this  clutch  has  but  tjA 
tooth,  the  shaft  is  thereby  permitted  to 
make  part  of  a  revolution,  during  which  the 
second  series  of  operations  takes  place 
before  it  (the  clutch)  begins  to  act,  and  then 
it  communicatea  motion  to  a  large  cog- 
wheel prorided  with  a  crank-pin,  that  actu- 
ates a  connecting-rod  jointed  to  a  rack, 
(below  the  top-sliding  rack  above  de- 
scribed,) the  teeth  of  which  take  into  the 
teeth  of  a  pinion  on  the  shaft  of  one  of  the 
train  of  wheels  that  communicates  Motion 
to  the  carriage,  thereby  imparting  the  de- 
sired movement.  Tlie  winding  on  of  the 
yam  during  the  running  in  of  the  carriage 
is  effected  by  the  top  sliding  rack,  whidi  for 
this  purpose  is  carried  by  the  rack  just  de- 
scribed, by  means  of  such  connections  ai 
admit  of  modifying  tiie  motiona  of  the  top 
sliding  rack,  which  drives  the  spindles  in 
winding  on.  Motion  is  communicated  f^in 
the  bottom  to  the  top  rack.  In  the  following 
manner: — On  the  end  of  the  lower  rack,  and 
by  the  side  of  it,  there  is  a  stad  pin  on 
whidi  turns  a  scroll  cam,  and  to  that  part  of 
its  periphery  which  is  nearest  the  axis  il 
attached  one  end  of  a  chain,  which  passei 
from  thence  aronnd  a  roller  tiiat  turns  on  a 
stud -pin  at  the  side  of  the  lower  rack,  and 
is  then  carried  back  and  attached  by  a  short 
arm  to  the  top  sliding  rack,  so  that  when 
the  lower  rack  slides,  the  top  rack  will  move 
with  it,  provided  the  scroll  cam  remalna 
immoveable  on  its  axis ;  but  tire  motion  of 
the  top  rack,  during  each  operation,  mutt 
have  a  motion  accelerated  relatively  to  that 
of  the  lower  rack,  to  faicrease  the  rotation 
6f  the  spindles,  as  the  threads  are  Wound 
round  on  a  gndnally  diminisfaiog  diameter 
of  the  conical  form  of  the  cops.  This  is 
effected  by  causing  the  scroU  cam  to  turn  on 
its  axis  during  the  motion  of  the  rack,  by 
having  a  wheel  attached  to  and  turning  with 
it,  to  the  periphery  of  wUdi  is  attached  one 
end  of  a  chain  that  passes  round  it,  and  la 
attached  by  the  other  end  to  anotiier  part  of 
the  machine,  so  that,  if  tiiii  part  of  tile 
attachment  remaina  fixed,  a  regular  aceele* 
rated  motion  will  be  given  to  the  top  fact 
relatively  to  the  motion  of  the  lower  rack, 
and  necessarily  the  spindles  wHI  have  their, 
rotation^acoelerated  relatively  to  tiw  motion 
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of  the  carriage.  Tbeae  reUtire  motions  of 
the  two  raokfli  as  described,  are  such  as  are 
required  after  the  base  of  the  oops  has  been 
formed,  for  then  the  threads  are  wound 
regularly  on  a  cone;  but  in  forming  the 
base  of  the  cops,  the  first  winding  is  on  the 
naked  spindles,  at  which  time  the  motion  of 
the  spindles  should  correspond  with  that  of 
the  carriage  ;  and  from  the  commencement 
until  the  base  is  formed,  the  accelerated 
motion  should  be  gradually  brought  into 

ilay  to  give  the  conical  form  to  &e  cops. 

'his  is  effected  by  hanng  the  chain  that 
winds  on  the  wheel  that  turns  with  the  scroll 
cam  attached  to  a  slide  that  works  on  a 
screw  in  a  vibrating  arm,  the  outer  end  of 
which  is  jointed  to  another  arm  of  equal 
length  that  turns  on  the  end  of  the  stud  on 
which  the  scroll  cam  and  wheel  turn,  so  that 
when  the  slide  is  at  the  lower  end  of  the 
arm — the  two  arms  being  of  equal  length — 
the  motion  of  the  wheel  with  the  rack  will 
not  cause  it  to  wind  up  the  chain,  but,  as 
the  slide  is  drawn  up  towards  the  axis  of 
vibration  of  the  arm,  one  end  of  the  chain 
will  necessarily  move  through  a  less  space 
than  the  other,  and  thus  cause  the  wheel 
with  the  scroll  cam  attached  thereto  to  turn 
on  its  axis,  and  thus  to  vary  the  motion  of 
the  top  rack,  and  thereby  adapt  the  motion 
of  the  spindles  to  the  rarying  diameter  of 
the  base  of  the  cops.  The  screw  in  the 
Tibrating  arm  that  carries  this  slide  is  in 
connection,  by  means  of  appropriate  cog- 
wheels, with  a  horisontal  ratchet  wheel, 
which  is  free  to  move  when  the  arm  vibrates 
in  one  direction,  bat  held  by  the  hand  or 
catch  when  the  arm  Tibrates  in  the  reTcrse 
direction,  for  the  purpose  of  turning  the 
screw  to  move  the  slide ;  and  this  hand  or 
catch  is  govemed  by  an  apparatus  called  a 
butterfly,  which  is  acted  upon  by  an  arm 
from  the  counter  faller  when  the  tension  of 
the  threads  is  too  great,  and  thus  throws  the 
hand  into  the  teeth  of  the  wheel,  that  the 
▼ibration  of  the  arm  shall  operate  the  slide, 
the  hand  or  catch  being  disengaged  at  each 
running  out  of  the  carriage.  The  last  of 
the  third  series  of  motions  is  the  operation 
of  the  coping  rail  for  operating  the  faller, 
which,  being  essentially  similar  to  others, 
needs  no  special  notice  here. 

At  the  end  of  the  running-in  motion  of 
the  carriage,  a  pin,  on  an  arm  projecting 
from  the  shaft  of  the  crank  that  operates 
the  under  rack,  liberates  .the  catch  that  holds 
the  connecting  rod,  by  which  the  backing- 
off  motion  is  effected ;  and  so  soon  as  it  is 
liberated,  the  weight  of  the  machinery  at« 
tached  draws  it  back ;  and  to  prevent  any 
audden  jar  by  thia  operation,  the  crank  pin 
which  operates  the  connecting  rod  in  one 


direction  is  so  goremed  in  its  rerolntions  as 
to  be  nearly  a  semi-roTolution  from  itspofait 
of  departure  at  the  commencement  of  the 
backing.off  operation;  so  that  the  force 
required  for  carrying  it  back  to  this  position 
is  suflScient  to  ease  off  the  motion  of  the 
returning  parts.  This  crank  pin  is  held  in 
the  position  just  indicated  by  a  brake  within 
the  second  fast  pulley,  and  this  brake  is  con- 
nected, by  a  joint  link  and  lever,  with  the 
arm  of  the  connecting  rod  of  the  backing- 
off  apparatus,  which,  when  drawn  back, 
forces  the  brake  in  contact  with  the  puUey, 
and  arrests  the  train  of  wheels  and  this 
crank  pin  in  their  appropriate  place. 

When  finishing  the  cops,  it  is  important 
to  wind  the  threads  on  tight  at  the  point, 
particularly  as  the  upper  ends  of  the  spindles 
are  tapering.  This  is  effected  by  forming 
the  connection  between  the  chahi  and  the 
end  of  the  top  sliding  rack  by  means  of  a 
vibrating  frame,  from  which  projects  an- 
other arm,  that  has  a  chain  jointed  to  it 
extending  to  and  winding  on  an  arbor,  which 
arbor  has  a  ratchet-wheel  on  it,  wliich  is  car- 
ried a  part  of  a  revolution  at  each  operation 
of  the  male  by  a  hand  on  the  arm  of  the 
connecting  rod  of  the  backing.off  motion ; 
and  this  auxiliary  chain  is  of  such  length 
that  it  continues  to  be  wound  upon  the 
arbor  without  affecting  the  operations  of 
any  part  of  the  machinery  until  the  cops 
are  nearly  completed,  and  then  it  becomes 
so  short  as  to  be  brought  in  contact  with  a 
permanent  arm  towards  the  end  of  the 
winding-on  operation;  and  when  thus 
brought  in  contact  with  this  arm,  it  sud- 
denly shortens  the  chain  that  forms  the  con- 
nection  between  the  two  racks,  and  neces* 
sarily  increases  the  rotation  of  the  spindles^ 
which,  as  a  necessary  consequence,  dravrs 
the  threads  tighter  on  the  spindles. 

0aims. — 1st.  The  disconnecting  of  the 
mechanism  employed  in  running  out  Uie 
carriage  and  turning  the  draw  rollera  f rona 
the  mechanism,  which  gives  the  whirling  or 
spinning  motion  to  the  spindles  when  tlie 
driving  power  is  shifted. from  these,  the  first 
series  of  motions,  to  enable  the  spindles  to 
continue  their  motion  by  inertia,  independ- 
ent of  the  other  motions,  by  means  of  the 
clutch-box,  (or  its  equivalent,)  which  foraas 
the  connection  between  the  three  movements 
constituting  the  first  series  of  motioas, 
whereby  the  momentum  of  the  spindles  can 
be  employed  for  preparing  the  parts  for 
the  backing- off  motion,  substantially  as  de- 
scribed. 

2nd.  The  method  of  preparing  the  parts 
for  the  backing-off  motion,  by  means  of  the 
momentum  of  the  spindles,  by  connecting 
them  with  the  backing-off  apparatus  by 
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DDMiil  of  the  friction -clutch,  or  any  equiva- 
lent therefor,  subBtantially  as  described. 

3rd.  The  backing-off  apparatusi  con- 
siatbg  of  the  combination  of  the  top  sliding 
rack,  which  communicates  motion  to  the 
spindles;  the  rocking  shaft,  with  its  cam 
and  spring  brake,  and  other  appendages, 
and  the  connecting  rod,  operated  by  the 
crank ;  all  substantially  a^  described. 

4th.  The  method  of  decreasing  the 
backuig-off  motion  to  correspond  wiUi  the 
IneresMd  length  of  the  cops,  by  means  of 
the  slide  in  the  intermediate  arm  of  the 
connecting  rod  (between  the  two  sections  of 
the  oonnecting  rod,)  by  means  of  which  the 
rocking  motion  of  the  rock  shaft  is  gradually 
decreased,  substantially  as  describ^. 

5th.  Combining  the  train  of  wheels 
which  actuate  the  backing-off  motion  of  the 
carriage  by  means  of  a  clutch,  substantially 
as  herein  described,  which  admits  of  the 
necessary  backing-off  motion  before  the 
tooth  of  the  clutch  starts  the  carriage,  whe- 
ther this  be  effected  by  a  clutch,  or  by  any 
other  means  substantially  the  same. 

6th.  Running-in  the  carriage  by  means 
-  of  a  crank  motion,  which  actuates  a  sliding 
rack  that  communicates  the  desired  motion 
to  the  carriage,  so  as  to  start  and  arrest  it 
gradually,  substantially  as  described,  to 
avoid  any  sudden  strain  or  jar  upon  the 
threads. 


riSLDlR'8  PATBNT  IMPROVSMBNTS  IN 
IRON  BBAMS  OR  GIRDBR8. 

[Patent  dated  November  9,  1847.  Patentee, 
Henry  Fielder,  of  Maida  Vale.  Specification  en- 
rolled May  9,  1848.] 

The  improTements  described  in  this  spe- 
dfioation  relate,  Firstly— To  the  construc- 
tion of  beams  or  girders,  composed  partly  of 
malleable  iron  and  of  cast  iron,  which  the 
patentee  terms  "  compound  girders  or 
beams."  The  lower  or  tension  flanges 
sire  made  wholly  or  partly  of  malleable 
iron,  while  the  centre  ribs  and  upper  or 
orushing  flanges  are  wholly  or  partly  of 
oast  iron,  according  to  the  duties  they  may 
batre  to  perform;  for  instance,  the  lower 
flange  may  be  made  of,  or  strengthened  by 
the  addition  of,  malleable  iron,  and  the 
centre  rib  and  upper  flange  remain  of  cast- 
iron  ;  or,  the  upper  and  lower  flanges  may 
be  of,  or  strengthened  by  the  addition 
of,  malleable  iron,  united  to  the  centre  cast* 
iron  rib,  and  further  strengthened,  when 
exposed  to  ribration,  by  angle  iron ;  or,  the 
perpendicular  ribs  may  be  also  composed  of 
nalleable  iron,  when  exposed  to  violent 
concussions.  The  malleable  iron  is  united 
to  the  cast  iron  by  *'  hot  riveting,"  and, 
in  all  cascfi  in  sncb  proportion  that  it  shall 


be  able  to  support,  alone,  the  estimated 
weight  to  which  the  whole  girder  may  be 
subjected,  aM  so  proye  efficient  in  case  of 
fracture  9f  the  cast-iron  portion. 

Secondly— -In  the  application  of  the 
preceding  principle  of  construction  to  the 
strengthening  or  repairing  of  existing  beams 
or  girders,  with  sudi  variation  of  detail  as 
the  particular  case  may  suggest. 

Thirdly — ^To  the  construction  of  beams 
or  girders  composed  entirely  of  malleable 
iron,  in  which  case  the  flanges  are  united  to 
the  centre  rib  by  angle  iron,  the  coupling* 
joints  headed,  and  the  whole  fastened  toge- 
ther by  hot  riveting. 


HBATON'S  PATBNT  IMPROYBlCBNTS  IN 
.    LOCOMOTXVB  BNOINBB. 

[Patent  dated  Nov.  9,  l647.  Patentee,  George 
Heaton,  of  Birmingham,  engineer.  Specification 
enrolled  May  9,  1848.] 

These  improvements  consist  in  the  appli- 
cation of  counter-balance  weights,  moving  in 
an  opposite  direction  to  the  pistons  of  the 
steam  cylinders,  in  order  to  prevent  the 
osdliation  and  uneasy  motion  to  which  loco* 
motive  engines  have  hitherto  been  subjected. 

The  mode  of  applying  these  counter- 
balance weights  preferred  by  the  patentee, 
but  to  which  he  does  not  confine  himself,  is 
as  follows : — On  each  end  of  the  axle  of  the 
driving  wheels  is  placed  a  crank,  to  which  is 
united  a  connecting-rod,  attached  at  the  other 
end  to  the  counter- balance  weight,  which  is 
suspended  between  two  rods,  so  as  to  swing 
readily  to  and  fro,  or  held  between  fixed 
guide-rods,  to  admit  of  its  sliding  easily. 
The  position  and  arrangement  of  the  coun« 
ter-balance  weight  in  respect  to  the  pistons, 
should  be  such,  that  tbey  should  always 
move  in  the  direction  opposed  to  that  of 
the  latter ;  and  should,  moreover,  be  equal 
in  weight  to  that  of  the  pistons  and  gear  for 
working  them. 


/f^atek  Chaint.—K  tmall  watch-key  chain,  six 
inehea  in  lenflfth,  contains,  ordinarily,  42  rivett  and 
63  linka  in  every  inch-^in  all,  630  piecea;  and  yet 
the  entire  chain  will  weigh  only  one  grain  and  three 

quarters. 


INaUIRIBS   AND   ANSWBR8  TO   INaUlRIBS. 

Iron  and  Steel  *•  PAy«tc."—"  A  ConsUnt  Reader."— 
The  "  Physic,"  or  mixture,  was  the  subject  of  a 
patent  granted  to  Messrs.  Southall  and  Crudgin- 
ton  of  Feb.  8,  1814,  for  *'  improvements  in  the 
manufacture  of  iron  and  steel."  It  is  composed 
of  sulphur  and  nitre,  with  borax,  soda  or  potash, 
and  alum,  which  are  broken  into  a  granular 
state  and  made  up  into  parcels  of  about  one 
and  a  half  pounds  each,— the  proportion  of  the 
constituent  materials,  one  to  another,  being  equal 
parts  by  weight,  of  sulphur,  nitre,  boiax  and 
alum,  to  one-half  part  of  soda  or  potash,    Tb« 


Digitized  by  VjOOQ  IC 


♦78 

miztoxe  If  ineofporated  with  the  melted  irom 

One  panel  iB  oooelderBd  to  bea  luffieteat  **  doie* 

foreTerylonrewt  of  iron  In  the  puddlhigftiniaee. 

Dm|p  WaUs.--"  Eiehard  Moore.%p^:.  Moizay  n* 
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conmendB,  when  d«mp  waHl  mcM  from  dcU- 
queacenee,  that  they  thimM  Be  waahed  wtth  « 
itrang  aolutkni  of  alum,  whfeh  eoiiTerta  fha  idt 
fueacevt  aalt  into  an  eOoreeeent  obal 


WUKLT  LIST  OP  NBW  SNOLISB  PATSNT8. 


Lewia  I>unbBi  Brodle  Gordon,  of  Ahlngdon- 
•treet,  Wcatmintter,  dvil  engineer,  for  an  improve- 
nent  or  improvementt  in  raiiwaya.  May  9 ;  six 
months. 

William  M'Laidy,  of  Salford,  Manager,  and 
Jeaeph  Lewis,  of  the  same  place,  machine-maker, 
for  eertain  improTements  an  machinery  ox  ap- 
paratus applicable  to  the  preparation  and  apin- 
nlng  of  cotton,  wool,  silk,  flax,  and  other  flbroua 
subataaees.    May  9;  six  months. 

Richard  Laming,  of  Clichy  la  Garonne,  France, 
for  an  improvement  or  improvements  in  the  mana* 
flicture  or  oxalic  acid.    May  9 ;  six  months. 

Edward  Haigh,  of  Wahetield,  plumber  and  man- 
ager of  the  Wakefield  Waterworks  Company,  for 
an  iATeQtion  for  measuring  water  or  any  other 
fluid.    May  9;  six  months. 

Charles  Haacpck.  of  Brompton,  Middlesex,  for 
certain  improved  preparations  and  compounds  of 


gutta  percha,  and  certain  improvementa  ia  Um 
5- — **_* «  ...M.i^  ..4  Ibbrica  compoaed  er 


manufiscturB  of  articles  and  ^-'-•^ ik"''^'' 

gutta  percha,  alone  and  in  combiwannn  wttb  ooHr 
substances.    May  Hi  six  mouths. 

Thomas  Wressdl,  of  Tooting,  Stmey,  watch- 
maker, and  Richard  Clark,  of  the  Strand.  West- 
minster, lamp  manufikctitiKr,  for  impiwcoiBsias  la 
cfaronomaten,  dooks,  watches,  or  othor  tip*- 
keepers.    May  11 ;  |ix  months. 

Vincent  Price,  of  Wardour- street,  Boho,  BOdile- 
■ex,  machinist,  liar  oertaia  new  or  hapnaved  cm- 
ohanioal  arrangementa  tor  pbtalniag  tod  anilyivi 
motive  power.    May  Hs  aij:  monflia. 

George  Armstrong,  of  Ncwcastle-npoi^-Tync,  d- 
glnecr,  for  aa  improved  watar-praaaiira  MgfiM. 
May  11;  six  months- 

Mark  Smith,  of  Heywood,  Lancashlrcu  power- 
loom  maker,  for  certain  improvementa  m  )oobs 
for  weaving.    May  11 ;  aU  months. 
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Data  of  No.  in 
Raciftra^the  Re- 

tlon. '    gister. 
May  8       1448 
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Proprietors*  Names.  Addresses.  Sabjeeta  of  Deaigiii. 

Thomas  Parker ,M ......  Peterborough, ......m Portable  box  ovm. 

/Autonatic  water* 

,.  Glasgow,  machinist — ^m.   i    saHga,  «ad 

1    Steam  bouera. 

George  Simpson Glasgow jDuplexatralght-edgep. 

Barrett    £xaU,     and   /Katesgrove  Iron-works,  Read-\   ir.vmBkliiff  n^hfaa. 

Andrews  \    ing,  Berks ^....../   "^        ^ 

John  Pinchbeck Alheratone.^ ......«•      Bee-hive. 

^''cSII.J^Atki'ntSa}  Birmlagham The  globular coal-Taae. 


1443     JdinCrichtoa.. 

1444 
1415 

1336 
1447 


To  Bngiaeers  and  Boiler-Makers. 

LAP-WELDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOnVE  STBAM-BOILRRS,  Tabes 
for  Steam,  Gas,  and  other  purposes ;— all  sorts  of  Gas  Fittings.  The  BinaiaghMa  P^tealt  fxfn 
Tube  Company,  43,  Cambridge-street,  Birmingham,  and  Smethwick,  Staffordshire,  manofoeture  BoQiga 
and  Gas  Tubes,  under  an  exoloaive  License  from  Mr.  Richard  Proeser,  the  Patentee. 

These  Tubes  are  extensively]  used  in  the  Boilers  of  Marine  and  Locomotive  Staem  Eaglnci  in 
England  and  on  the  Continent;— are  Stronger,  Lighter,  Cheaper,  and  more  Durable  than  Bfasa  or 
Copper  Tubes,  and  are  warranted  not  to  open  in  the  wdd. 

4S,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works— Smethwick,  Staffordshire. 

LONDON   WAREHOUSE— No.  68,  UPPER  THAME34TRXST, 


What  to  Eat,  Drink,  and  Avoid. 


SouHD  DiGxsTiox  I  What  a  boon  I  but  what  a 
rarity !  All  the  wealth  in  the  world  cannot  buy  it, 
and  yet  how  simple  it  Is  to  secure  it.  Dreamless 
Bights  I— How  refreshing  is  a  good  night's  rest,  and 
how  few  obtain  It !  How  fearful  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves  ?  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  on  more 
Are  than  water  quenches.  Reader,  if  you  value  the 
desiderata  of  good  health  In  the  day,  and  trauquil 
repose  at  nights,  together  with  mental  serenity  at 
all  times,  or  should  lack  iirmness  of  nerve  or  pur- 
pose, or  suffer  from  the  sorrows  of  an  afflicted  body, 
aaek  how  to  obtain  the  former,  and  remove  the 
latter,  in  DR.  CULYER WELL'S  little  Memoirs, 
oi^ed  "HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DRINK,  and  AVOID;*'  and  its   Companioa— 


"  HOW  to  be  HAPPY**  (the  price  is  foot  la.  eae^; 
if  by  post,  Is.  6d.  in  stamps.)  They  reeommeod  sa 
nostrum,  pill,  or  balm,  but  render  erery  poaaasaac 
master  or  mistress  of  his  or  her  owa  case.  They 
tell  home-truths,  and  detail  fttets  that  may  aatouad, 
but  which  are  worthy  of  rec<^nition ;  and  th^y  tar- 
thermore  uxunystiiy  the  laws  of  life,  health,  and 
happiness ;  that  how  to  live  happily  and  conteat- 
edly,  is  rendered  clear  and  open  to  the  humUeat 
intelligence.  To  be  had  of  Sherwood,  SS,  Pater- 
noster-row; Carvalho,  147,  Fleet-stxeet ;  Moaa.S^ 
Cornhill;  Nelson,  457,  West  Strand,  and  all  )»ook- 
sellers;  or  direct  from  the  Author,  10,  Al87^ 
place.  Regent- street,  who  can  be  peraonally  eoa- 
forred  with  daUy  tiU  four,  aad  in  the  evwalag  HD 
nine. 
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OVTTA  PBRCHA  COBIPAinrS  WOBX8« 

A¥HARF  ROAD,  CITY  ROAD, 

, .  London,  Ut  April,  1848. 

rpHE  OUTTA  PERCH  A  COMPANY  have  gnat  pleafura  In  stating  Oat  the  steadily  inenaelng  denaftd 
*■-  for  the  Patxmt  GifnA  PsncBA  BairiNo  Bakds  JnstUles  the  utmost  eonfldenee  that  they  an  ftiUy 
•pwinred. 

Their  durability  and  strength— permanent  eontractility  and  unifonnity  of  substance— their  noa««iiicep« 
tiblllty  of  injury  from  contact  with  Oils,  Grease,  Adds.  Alkalies,  or  Watei^and  the  facility  with  which  the 
•iagle  joint  required  can  bd  made  in  Bands  of  any  length— render  them  supeiior  for  almost  all  working 
purposes,  and  decidedly  eeooomical. 

Oaxassbs,  Tvbivo  of  all  slxes»  Bougxxs,  CATHSTsms,  Stxthxscopbs,  and  other  Surgical  Instruments : 
MouLnivoe  ron  Picrxnu  FnAMXs  and  other  deeorative  purposes;  Whips,  Thokos;  Tsxiris,  Oolv,  and 
CaiCKXT  Baku,  be.,  in  great  variety. 

Patent  Outta  Percha  Shoe  Soles. 

The  applieabilUy  of  Gutta  Percha  Soles  ibr  Boots  snd  Shoes  having  been  extensively  and  satisflKtorily 
tested,  we  can  unjiesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
aeknowledced  by  all  who  have  tried  it.  Indeed,  esperienoe  has  proved  that  Gutta  Perdia  Soles  wear  twice 
as  long  asleather.  with  great  additional  personal  comfort;  and  they  remain  perfectly  Impervious  to  wet 
until  quite  worn  tnrough. 

Boot  and  Shoe  Soles  for  Suimner  Wear. 

The  liset  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  most  delieata,  by  tha  use  of 
them,  to  escape  the  suffering  which  theproverbial  uncertainty  of  our  climate,  xvnw  m  Sox  Msn,  so  often 
inflicts  upon  the  incautious,  and  this  eflect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunctfon  with  security  against  damp. 

Ai  Uu  sane  iivu,  the  rmmrkabU  non-eonducUng  propertiet  of  Gutta  Pereho  afford  a  most  vainabie  pro- 
tection to  those  who  are  subjected  to  suffering  or  inconvenience  hjf  walking  upon  heated  mtmente. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  Leather,  has  lonff  since  been 
decided  in  favour  of  the  former;  aad  no  Instance  of  failure  has  jet  come  to  the  know- 
ledge of  the  Company  which  may  not  be  ascribed  to  a  neglect  of  their  printed 
Dlrectlona.  

Testimonials  relattnf;  to  Shoe  So\es« 

"  Of  all  the  discoveries  and  faivent&ons  which  have  hitherto  been  brought  into  notice  for  the  purpose  of 
preserving  the  feet  from  damp,  nothing  is  comparable,  either  in  cheapness  or  dBclency,  to  Gntta  rerelia. 
Gardeners  especially,  whose  daily  occupations  occasion  them  to  be  much  in  the  open  air,  and  working  or 
standing  on  wet  ground,  will  find  this  pliable  and  simple  substance  of  Infinite  value.  The  natural  eauiUon 
which  one  usually  feels  with  respect  to  new  thingSi  especially  when  they  come  verff  hiahlg  recommend^, 
prevented  us  flrom  listening  with  much  attention  to  what  we  regarded  as  pretended  excellencies.  We  were, 
however,  Induoed  to  make  the  trial  of  a  pair  of  '  Gutta  Percha  Soles,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  daily  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  GuUa  Percha  Soles 
are,  for  dryness  and  warmnees  to  the  Deet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
WUty,  it  is  equal,  and,  we  think,  superior  to  leather." — Gardenert'  and  Farmers'  Journal,  February  12, 

1948.  : 

(Copf.)  Lowndes-street,  12th  November,  1847. 

Mt  nKAE  Sim,— I  have  for  some  time  worn  the  Gutta  Percha  Soles,  and  am  very  happy  to  bear  testi- 
mony to  the  admirable  qualities  of  this  substance  for  the  purpose  of  Shoe-making,  for  it  is  not  only  veiy 
durable,  but  perfectly  impervious  to  wet. 

The  Otti/a  Percha,  I  find,  possesses  properties  which  render  it  invaluable  for  winter  ahoes.    It  is,  eoan 

Ced  with  Leather,  a  slow  conductor  oj  heat ;  the  cfiiect  of  this  is,  that  the  warmth  of  the  feet  is  retained, 
rever  cold  the  surface  may  be  on  which  the  person  stands,  and  that  clammy  dampness,  so  obJectionaUt 
in  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  first  using  Gutta  Pereha  shoee,  the  wearer 
is  forcibly  struck  with  the  superior  warmth  and  comfort  which  is  produced  by  this  non-conducting  property, 
and  I  confidently  predict  that  all  those  who  try  Gutta  Percha  will  be  steady  customers.— I  am,  my  dear 
Sir,  very  truly  yours,  JAMES  C.  CUMMING,  M.P. 

To  C.  Hancock,  Esq.,  the  Gutta  Percha  Company. 

GsxTLSxaii,— I  have  given  the  Gutta  Percha  Boot  Soles  what  may  be  considered  a  Csir  trial;  namely, 
three  months*  constant  wear  on  a  rough  gravelly  road,  and  can  bear  testimony  to  its  usefulness;  taUkpropar 
care  in  puUing  them  on,  and  a  little  attention  afterwards,  I  am  persnaded  it  will  laat  longer  than  Leather, 
and,  being  impervious  to  wet,  will  be  found  invaluable  to  persons  subject  to  damp  or  cold  fleet.   W.  DlAfi, 

November  4th,  1847.  Principal  Officer  H.  M.  Custom^,  Whitstahie. 

[Copu.)  Manchester,  m  M«»h.  IM. 

8in,-^ln  the  month  of  August  last  I  began  to  wear  a  pair  of  Gutta  Percha  Sgles,  put  on  by  my  father, 

who  is  a  shoemaker,  No.  IS,  Port-street,  and  have  worn  them  every  day  since,  beinff  upwards  of  six 

months,  and  1  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  soks  would  wear  a  month 

longer.    They  have  out-worn  three  pairs  of  heels,  which  hsd  strong  iron  nails  beat  in.— Yours,  &c., 

(Signed)  ALFRED  LAMB, 

Porter  at  Flndlater  and  Mackle's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11,  Corporation- street. 

{Copu.)  Manchester,  8th  March,  184A. 

Bin,— It  is  with  pleaitire  that  1  bear  iesdmony  to  the  good  quaUUes  of  GutU  Percha  Soles.  You  an 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  in  all  wj^han j 
and  aiace  I  began  to  «  ear  Gutu  Percha  Soles,  I  have  not  had  to  complain  of  wet  or  cold  feet :  me  pair  I 
have  on  now  have  been  In  almost  dally  use  for  more  than  four  months,  and  my  fear  is  that  the  upper 
leathers  will  be  worn  out  first.  I  am  quite  sure  that  I  save  from  thirty  to  fifty  per  cent,  in  the  cost  of 
ahoes,  in  eonsequenee  of  my  family  wearing  Gutta  Percha  Soles,  and,  so  long  as  I  can  Ect  J^^  J  »*«^^*« 
waw  them  in  prefeienoe  to  anything  else  1  have  seen.-Yours  respectfully,    THOMAfl  WHITEHEAp, 

To  Mr.  Henry  Statham,  11,  Corporation- street.  Gas  Office,  Town  HaU,  Klng-street. 
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To  XnY«iitorft  and  Patentees. 

MESSRS.  ROBERTSON  &  CO.,    . 

rATEKT  lOLICXTOmS, 

(Of  which  flrm  Mr.  J.  C.  ROBERTSON,  the 
Sditor  of  the  Mbchakics'  Maoasxmx  tmm  its 
commencement  in  1823,  is  principal  partner,) 
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signs  for  Articles  of  Utility. 

UuiUr  the  Nev  Derigtu  Act,  6  and  7  Fie.  c.  65. 
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thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechaniet'  Mugazine, 
No.  1047,  price  Zd.;  and  for  Lists  of  Articles  re- 
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TO  ARCHITECTS,  BUILDERS,  &c. 
Copper-Wire  Cord. 

ES.  NEWALL  &  Co.'s  PATENT  IMPROVED 
•  COPPER-WIRECORDfor  WINDOW  SASH 
LINES*  Hot-houses,  Lightning  Conductors,  Hang- 
ing Pictures,  Clock  Cord,  and  various  other  purposes 
for  whieh  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  is  fkst  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  oth«r  parties  connected  with 


the  above.  Tlie  Wire  Corf  may  be  bad  whokak, 
and  specimens  seen  at  the  Office  of  the  Pateatm, 
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Birkbeck'sConrse  of  Praetieal 
Chemistry. 

UNIVERSITY  COLLEGE,  JbowDOK.— R^ 
Lessons,  of  Two  Hours  each,  at  a  reducei  ne, 
for  Persons  practically  engaged  in  ManufcrtKO. 
The  Course  will  include  the  most  important  ora- 
dinary  operation  of  the  Laboratory— Ch«aal 
Manipulation,  Preparations,  Quantitatire  sndOa- 
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by  Mr.  Campbell,  Demonstration  nnder  the jIbk- 
tion  of  Professor  Downes,  on  Mondays  and  Tbsn- 
days,  flrom  Seven  to  Nine,  p.m.,  commencng  « 
the  18th  of  May.  Fee,  includinff  the  cost  ofsu 
terials,2/.  pRj^NCIS  W.  NEWMAN. 
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pill's  nbw  btbtsm  of  railway  propulsion. 

[Pitent  dated  October  7, 1 847.    Patcntcea,  Richard  and  James  FcU,  of  Wiocheater-itwet,  Qty  of 
London.    Specification  enplled  April,  1848.] 
The  new  railway  aystem  propounded      respect  to  a  locK>motive  engiQe,  «cept  only 


by  the  Messrs.  Fell  consists  in  certain 
peculiar  methods  of  combining  stationary 
with  locomotive  engine  power — the  sta- 
tionary power  to  be  derived  from  steam, 
the  locomotive  from  compressed  or  rare- 
fied air.  It  exbibite  great  ingenuity,  and 
a  model  of  it,  which  we  have  seen,  works 
well.  The  patentees  show,  first,  how 
their  system  may  be  worked  with  com- 
pressed air,  and  next  with  rarefied  air. 
We  shall  give  both  plans: 

I.  Th€  Comprened  Air  Arranffement. 
Fig.  1  is  an  elevation,  and  fig.  2  a  plan 
(both  these  figures  being  partly  in  section,) 
and  fig.  3  a  cross  aection  of  a  portion  of  a 
line  of  railway,  fitted  with  the  apparatus  or 
machinery  suitable  for.  carrying    out  our 
invention  on  the  air-compretaing  principle. 
AA,  are  the  rails ;  B,  is  an  air  main  or  pipe, 
which  occupies  a  central  position  between 
the  rails,  AA,  and  is  securely  fixed  to  the 
permanent  way  upon  which  the  rails  are 
laid,  by  means  of  upright  standards,  aa; 
CC,  are  two  of  a  series  of  compressed  air 
reservoirs,  which  are  placed  alongside  the 
line  of  rails  at  equal  distances  from  one 
another,  and  commaoicate  with  the  central 
pipe,  B,  by  smaller  pipes,  DD ;  E  is  an  air- 
compressing  cylinder,  worked  by  a  stationary 
steam  engine  (not  shown   in  the  figures,) 
for  which  water  power  may  be  substituted 
where  convenient,  by  which  atmospheric  air 
is  forced  through  the  pipe,  B,  and  smaller 
ptpes,  DD,  into  the  vessels,   CC.      Any 
reflux  of  the  air  from  the  reservoirs,  CC,  is 
prevented  by  the  valves,  FF.     6G  are  a 
second  set  of  pipes,  which  pass  from  the 
vessels,  CC,  up  through,  but  without  com* 
municating  with  the  pipe,  B,  and  terminate 
« flush  with  the  outside  of  that  pipe ;  these 
pipes  being  open  at  bottom  to  the  com- 
pressed air  vessels,  C,  and  open  at  top  to 
the  external  atmosphere;   HH  are  stop- 
cocks on  the  pipes,  G6,  the  levers  for  open- 
ing which  are  weighted  so  as  to  keep  the 
cocIes  closed,  and  prevent  any  escape  of  air 
from  the  vessels,  CC,  till  they  (the  levers) 
are  acted  on  in  the  manner  to  be  presently 
explained ;  1 1  is  an  engine,  which  is  worked 
'  by  the  compressed  air  supplied  from  the 
reservoirs,  CC,  and  propels  the  carriages 
along  the  rails ;  KK  are  the  driving  cylin- 
ders ;  L  is  an  anteoliamber,  from  which  the 
cylinders,  KK,  are  immediately  supplied, 
and  1/  a  pipe  for  conveying  the  compressed 
air  from  the  vessels,  CC,  to  the  antechamber, 
L.    The  engine  is  nearly  similar  in  every 


that  compressed  air  is  employed  instead  of' 
steam  to  move  the  pistons  wi&in  the  cylin- 
ders. The  requisite  communication  between 
the  pipe,  V,  and  the  compressed  air  veasels, 
CC,  is  thus  effected : 

A  long  slide-valve  or  sUpper-bar,  M,  is 
horizontally  attached  to  the  carriage  of  the 
engine.    Into  one  chamber,  N,  of  this  valve, 
the  pipe,  L\  is  inserted  at  top,  while  the 
lower  side  of  the  same  chamber  is  perforated 
at  bottom  with  a  continuous  line  of  holes, 
over  which  there  are  fixed,  valves  bb,  by 
which  air  may  enter  from  beneath,  but  is 
prevented  from  again  escaping  in  any  other 
direction  than  the  pipe,  L.    OO  is  a  portion 
of  th«  sUpper-bar  or  valve,  which  embraces 
the  pipe,  B,  for  about  three-fourths  of  its 
whole  circumference,  leaving  a  continuous 
slot  on  the  lower  side  from  the  one  end  to 
the  other,  so  that  the  upright  ^andards,  m, 
may  present  no  impediment  to  the  valve  or 
slipper- bar  travelling  along  the  pipe,  B. 
The  lower  portion,  OO,  of  the  slipper-bar  is 
of  such  a  sise  as  just  to  allow  it  to  pass 
freely  over  certain  enlargements  on  the  pipe, 
B,  which  enlargements  take  place  at  those 
parts  where  the  pipes,  GG,  pass  up  through 
it,  so  that  at  those  parts  the  slipper-bar  or 
valve  fits  nearly  air-tight  upon  the  upper 
surface  of  the  pipe,  B,  and  thereby  admits  of 
compressed  air  passing  from  the  pipes,  GG, 
into  the  hollow  chamber,  N,  of  the  slipper-  bar 
through  the  valves,  bb^  with  but  little  waste 
from  leakage,  if  any.     From  the  chamber, 
N,  the  compressed  air  is  then  at  once  con- 
veyed to  the  antechamber,  L,  by  the  pipe, 
U.  T,  is  a  stop-cock,  by  which  the  driver 
has  the  power  thus  transmitted  completely 
under  his  command.     The  length  of  the 
slipper-bar  should  always  be  greater  than 
the  distance  between  the  pipes,  GO,  so  that 
at  whatever  part  of  the  line  the  engine  is 
stopped,  it  may  be  within  the  range  of  one 
or  other  of  the  compressed  sir  vessels,  CC. 
The  weighted  levers,  which  have  been  be- 
fore described  as  governing  the  stop-oocks, 
HH,  terminate  at  their  upper  end  in  rings  or 
projections,  PP ;  and  Q  is  a  bar  aifixed  to  the 
slipper-bar  which  comes  into  contact  with 
these  projecting  rings,  PP,  and  opens  the 
cocks,  HH,  successively,  as  the  slipper-bar 
comes  over  the  pipes,  GG ;  thus  allowing 
the  compressed   air  to   flow  through  the 
pipes,  GG,  from  the  compressed  air  vessels, 
during  the  time  the  engine  is  passing  orer 
that  portion  of  the  line,  while  at  all  other 
times  the  weighted  levers  keep  the  cocks 
shut  as  has  before  been  explained. 
In  fig.  4  we  have  shown  oertain  «dcGtions 
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which  may  be  made  to  the  preceding  ar- 
rangementSf  in  order  ibe  better  to  secure  the 
due  action  of  the  pipesi  GG,  in  oonTejing 
the  compreaied  air  from  the  Tetsels,  CC ; 
B,  is  the  central  air  main  upon  which  the 
plipper  bar  slides  ;  GO,  the  compressed  air 
pipes  as  before,  and  HH  the  baliuiced  lerer 
■top-cocks;  H*H',  are  other  stop-cocks 
upon  the  pipes,  GG,  wUoh  are  placed  in- 
side of  the  vessels,  CC,  and  opened  and 
closed  by  levers,  which  are  connected  at 
their  onter  ends  to  the  piston-rods,  I^I', 
whioh  move  in  the  cylinders,  K'K'  i  L*, 
18  a  pipe  connected  with  tiM  eylinder,  K'K', 
of  the  whole  Una.  When  the  air  in  the  pipe, 
Xi',  is  oompneaed  to  a  greater  extent  than 
that  of  the  dr  inside  the  vesselsi  CC, 
(which  may  be  effected  by  means  of  a  con- 
densing air-pump,  not  shown  in  the  draw- 
ing,) then  the  pistons  of  the  cylinders, 
K'K*,  are  forced  tip  and  open  the  cocks 
ii*H«.    When,  however,  it  is  desirable  that 
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the  cocks,  H^li^,  should  be  closed,  the 
compressed  air  in  the  pipe,  L',  is  allowed 
to  escape,  upon  which  the  compressed  air  in 
the  Tessels,  CC,  will  force  down  the  pistons 
of  the  cylinders,  K^K',  and  thereby  open 
the  stop  cocks. 

II.  The  Rar^ed  Air  Arrangement, 
The  modifications  requisite  for  adapting 
the  machinery  before  described  to  be  worked 
by  the  rarefaction  instead  of  compressed 
air,  are  represented  in  fig.  5.  The  only 
material  difference  consists  in  the  disposition 
of  the  valves,  which  are  all  arranged  to  act 
in  the  reverse  direction  to  those  employed 
for  compressed  air.  A,  is  the  tube  central 
to  the  line  of  rail ;  B,  the  slipper-bar  ;  C, 
an  intermediate  chamber  in  which  the  valves, 
DDD,  forming  the  communication  between 
the  engine  and  the  exhausted  receivers,  £E, 
are  placed.  The  last  of  these  valves  to 
the  extreme  right  is  represented  as  being 
immediately  over  the  pipe,  F,  wliich  opens 
into  the  exhausted  receiver,  and  therefore 
being  at  that  instant  of  time  in  action,  the 
valves  are  held  upon  their  seats  by  the 
iprings,  aaa.  GG,  are  the  pipes  through 
which  the  air  is  exhausted  from  the  receivers, 
EE. 


CAPTAIN  B&ICSSON'S  AND  MR.8AM.  HALL*8 
iTSTKMS  or  CONDENSATION. 

Sir, — In  the  last  number  of  your  work 
(No.  129] ,)  I  have  noticed  a  long  extract 
from  the  Franklin  Journal,  consisting 
of  a  report  upon  Captain  Ericsson's  ap-^ 
paratus  for  affording  a  continuous  sup- 
ply of  fresh  water  to  the  boilers  of  marine 
engines,  upon  which  I  beg  to  be  permitted 
to  offer  a  few  observations. 

After  some  remarks  on  the  importance 
of  the  object  sought  to  be  obtained,  the 
report  notices  Mr.  S.  Hairs  contrivance 
for  the  same  object,  which  it  declares  to 
be  a  failure,  and  then  proceeds  to  describe 
Captain  Ericsson's,  which  it  denominates 
••the  new  method."  After  an  attentive 
perusal  of  the  report^  I  can  discover 
nothing  in  which  this  ''new  method" 
differs  from  that  successfully  carried  out 
in  practice  by  Mr.  Hall,  more  than  ten 
years  ago,  the  novelties  consisting  merely 
of  deviations  from  the  arrangement  of 
the  parts  adopted  by  Mr.  Hall,  which 
deviations  cannot  possibly  have  the  effect 
of  obviating  the  disadvantages  imputed 
to  Mr.  Hall's  arrangement,  and  which 
only  become  important,  inasmuch  as  they 
are  changes  for  the  worse.  In  Mr. 
Hall's,  as  in  the  new  method,  I  need 


scarcely  tell  your  readers,  that  the  steam 
from  the  cylinders  is  condensed  by  con- 
tact with  meuUic  pipes  exposed  "to  a 
current  of  cold  wa':er,  and  that  the  waste 
from  leakage  at  joints,  stuffing-boxes, 
&c.,  is  replaced  by  distillation  from  sea- 
water  in  vacuo;  but  whereas  Mr.  Hall 
employs  pipes  of  }- inches  diameter,  in 
the  *'nje\v  method**  the  pipes  are  of 
'Uwo  inches  bore;'*  and  whilst  Mr. 
Hall  (not  invariably,  but  where  circum- 
stances permit)  prefers  to  place  his  pipes 
uprigkC,  in  the  ''new  method"  fA«f 
incline  slightli/  from  the  horizontal. 
With  respect  to  the  distillation  in  vacvo, 
it  might  be  inferred  from  the  report, 
that  it  was  peculiar  to  the  **  new  method," 
instead  of  having  originated  with  Mr. 
Hall  (as  far  as  regards  this  particular 
application  of  it)  many  years  ago,  aBd 
forming  one  of  the  subjects  of  one  of  his 
earliest  patents  for  improvements  in 
steam  engines.  The  difference  between 
the  two  plans  is,  that,  whereas  Mr. 
Hall's  still  is  inserted  in  or  connected 
with  the  boiler,  in  the  new  method  the 
still  is  in  connection  with  the  two  ends 
of  the  cylinder.  These  alterations,  which, 
from  being  printed  in  italics  in  the 
report,  constitute,  I  suppose,  the  im- 
provements and  inventions  composing 
the  new  method,  I  will  now  exanune 
seriatim : 

1 .  By  increasing  the  diameter  of  the 
pipes  from  f  to  2  inches,  it  is  evident 
that,  to  obtain  the  same  amount  of  radi- 
ating surface,  the  size  of  the  condenser 
must  be  increased  in  the  ratio  of  nearly 
3  to  1,  which,  of  itself,  is  no  small  evil 
in  a  steam  vessel  j  but  further,  from  the 
increased  area  of  the  pipes,  they  must  be 
made  of  thicker  metal,  whereby  their 
conducting  power  is  diminishedi  and 
their  cost  augmented. 

2.  It  is  objected  to  Mr.  Hall's  ar- 
rangement of  vertical  pipes,  that  the 
condensed  steam  running  down  the 
inner  surface  of  the  tubes  presents  a 
non-conducting  lining  to  them,  and  that 
its  collection  at  bottom  presents  an  ob- 
stacle to  the  current  of  steam,  and  causes 
a  diminution  of  the  effective  radiating 
surface.  I  would  reply  that  as  the  steam 
must  come  in  contact  with,  and  be  con- 
densed upon  the  whole  surface  of  the 
pipes,  the  surface  must  be  coated  with  a 
film  of  water  whatever  be  the  position  of 
the  pipes ;  and  that  if  there  is  any  dif- 
ference in  this  respect,  it  would  rather 
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be  in  favour  of  tbe  vertical  pipes,  as  the 
water  might  naturally  be  expected  to  fall 
from  them  more  rapidly  than  from  the 
horizontal  pipes.  But  apart  from  this 
point,  there  is  this  objection  to  placing 
the  pipes  horizontally,  that  the  water  in 
the  upper  part  of  the  condenser  being 
hotter  than  in  the  lower  part,  the  upper 
ranses  of  pipes  become  comparatively 
ineffective.  This  fact  was  noticed  in  the 
experiment,  although  it  was  not  attri- 
buted to  the  right  cause.  As  to  the  throt- 
tling of  the  steam  by  the  immersion  of 
the  lower  ends  of  the  tubes  in  the  con- 
densed water ;  this  objection  would  im- 
ply that  the  reporters  have  never  per- 
sonally examined  Mr.  HalPs  apparatus, 
otherwise  they  would  have  known  that 
the  pipes  are  constantly  open  at  top  and 
bottom,  and  that  the  chamber  beneath 
the  lower  ends  of  the  pipes  is  at  least 
equal  in  capacity  to  the  air-pumn,  and  is 
exhausted  at  each  stroke  of  the  latter. 

3.  With  respect  to  the  distilling  appa- 
r^ns — ^in  the  new  method  this  is  heated 
by  a  portion  of  the  steam  from  the  cv- 
linder,  which  is  admitted  to  it  shortly 
before  the  close  of  the  stroke  by  a  valve 
worked  by  the  engine.  Independently 
of  the  additional  space  required  by  this 
arrangement  and  its  complexity,  there  is 
this  objection  to  it,  that  it  requires  that 
the  steam  should  leave  the  cylinder  at  a 
high  temperature,  and  of  course  at  a 
corresponding  pressure,  so  that  instead 
of  a  vacuum  of  28  ins.,  the  highest  ob- 
tained during  the  trial  was  only  205. 

'it  is  further  objected  to  Mr.  Hall's 
apparatus,  that  from  the  use  of  tallow  or 
oil  in  the  cylinder  and  on  the  valve- 
faces,  the  tubes  become  coated  with 
oleaginous  matter,  which,  acting  as  a 
non-conductor,  materially  obstructs  the 
condensation  of  the  steam;  and  it  is 
stated  that  in  the  new  method  this  is  ob- 
viated by  the  high  temperature  of  the 
feed* water,  which  is  eouivalent  to  **  im- 
per/ect  condensation.  Mr.  Hall  has 
provided  an  efficacious  and  less  costly 
remedy  for  this  evil  whenever  it  actually 
ocoirs;  but  in  any  case  he  has  only 
to  employ  a  smaller  extent  of  cooling 
surface ;  in  other  words,  a  cheaper  but 
less  efficient  condenser  to  realise  the  ad- 
vantages of  the  *'new  method.*' 

From  the  report  it  appears  that  with  a 
vacuum  never  exceeding  20*5  ins.,  in  an 
experiment  of  twenty  hours'  duration, 
tbe  saline  matter   in  solution   in   the 


boiler  is  increased  from  ^g.  ^^  .30* 

The  above  observations  will,  I  think, 
suffice  to  show  that  the  '*  new  method  *' 
is  in  reality  nothing  but  Mr.  Hall's  plan 
disguised  by  prejudicial  alterations  to 
make  it  pass  for  original. 

I  remain,  Sir,  yours,  &c., 

London,  May  9, 1848.  W.  X.  Y. 


ON  THE  DEVIATION  OF  FALLING  BODIES 
TO  THE  SOUTH  OF  THE  PBEFBNDIOULAB. 
BY  W.  W.  RUNDELL,  ESQ.,  SECRETARY  TO 
THE  ROYAL  CORNWALL  FOLYTECHNIC 
INSTITUTION. 

The  remarks  of  Professor  Oersted  at  the 
Southampton  Meeting  of  the  British  Asso- 
ciation on  the  deflection  to  the  south  of  fall- 
ing bodies,  and  tbe  variety  of  opinions  en- 
tertained upon  this  subject  by  the  most 
eminent  men,  not  only  in  regard  to  its  cause, 
but  also  as  to  its  real  existence,  having  at- 
tracted my  attention,  it  occurred  to  me  that 
the  deep  mines  of  Cornwall  would  afford 
facilities  for  repeating  experiments  on  this 
subject  which  had  never  before  been  ob- 
tained to  the  same  extent.  Tbe  height  from 
which  the  bodies  fell  in  the  experiments  of 
Professor  Gaglielmani  in  1793  was  231  feet 
(French)  only,  in  those  of  Dr.  Benzenbnrg, 
240  feet,  and  in  those  of  Professor  Reich, 
which  are  accounted  the  best,  tbe  depth  did 
not  exceeded  540  feet,  while  the  deep  shafts 
of  some  of  the  Cornish  mines  would  allow  a 
fall  of  two  and  three  times  the  amount  of  the 
greatest  of  these  distances.* 

*  Extract  from  "A  letter,  on  (be  deviation  of 
foiling  bodies  from  tbe  perpendicular,  to  Sir 
Jobn  Heracbel.  Bart.,  from  Professor  Oersted," 
printed  in  the  Report  of  the  British  Association 
for  the  advancement  of  Science,  for  )S46 : 
"Tbe  first  experiments  of  merit  upon  this  sub- 
ject urer'e  made  m  the  last  century,  I  think  in  \793, 
by  Professor  GugliclmaDl.  He  found  in  a  great 
church,  an  opportunity  to  make  bodies  fill  fmm  a 
height  of  231  feet.  As  the  earth  rotates  from  west 
to  east,  each  point  in  or  upon  her  describes  an  arc 
proportional  to  its  distance  Arom  the  axis,  and 
therefore  the  falling  body  has  from  the  beginning 
of  the  fall  a  greater  tendency  toward  east,  than  the 
point  of  the  surface,  vrhich  is  perpendicularly  below 
It;  thus  it  must  strike  a  point,  lying  somewhat 
easterly  from  the  perpendicular.  Still  the  difference 
is  so  small,  that  great  heights  are  necesvary  for 
giving  only  a  deviation  of  some  tenth  part  of  an 
inch.  The  experiments  of  Guglfelmani  gave  indeed 
such  a  deviation  ;  but  at  the  same  time  they  gave  a 
deviation  to  the  south,  which  was  not  in  accordance 
with  the  mathematical  calculations.  De  la  Place 
objected  to  tliese  experiments,  that  tbe  author 
had  not  Immediately  veriHed  his  perpendicular,  but 
only  some  months  afterwards.  In  the  beginning 
of  this  century,  Dr.  Benzenberg  undertook  new 
experiments  at  Hamburg,  from  a  height  of  about 
two  hundred  and  forty  feet.  The  book  in  which 
he  describes  his  experiments,  contains  in  an  appen- 
dix, researches,  and  illustrations  on  the  subject, 
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By  the  courtesy  of  the  Agents  at  the 
United  Mines  I  wm  ellowed  to  use  their 
man-engine  shaft  in  some  experiments  which 
were  tried  in  the  eaily  part  of  this  year.  It 
18  perpeodicalar  and  one  quarter  of  a  mile 
deep,  and  this  great  depth  appeared  to  me, 
in  this  case,  to  be  of  some  importance,  as 
the  deflection  was  likely  to  increase  in  a 
greater  ratio  than  the  errors  arising  firom 
imperfection  in  the  manner  of  dropping  the 
booiet  which  are  allowed  to  fall. 

The  Taloe  of  experiments  of  this  kind  de- 
pending in  a  great  measnre  on  the  goodness 
of  the  meth<d  employ^  for  dropping  the 
biUleta  or  other  heavy  bedies  that  may  be 
wed,  and  not  haWng  the  means  of  ascer- 
taining that  employed  in  the  continental 
experiments,  some  tronUe  was  taken  to  find 
one  that  should  be  as  free  |is  possible  from 
ol^eotions,  and  after  manyprelindnary  trials 
the  following  was  adopted  :^A  strong  rec- 
tangular frame  was  constructed,  ha^ng  a 
shelf  or  stage  inside  it,  capable  of  turning 
freely  upon  an  axis,  supported  by  pointed 
oentres,  fixed  in  the  sides  of  the  frame.  This 
frame  was  placed  in  a  horizontal  position 
orer  the  shaft;  and  when  the  moment 
arriTcd  for  dropping  the  bullet,  its  support 
was  suddenly  removed  by  turning  the  stage 
round  its  axis. 

This  plan,  it  is  conceived,  ensures  the  drop* 
ping  of  the  bullet,  without  an  appreciable 
tendeucy  to  any  particular  direction  arising 
inm  the  method  employed.  It  may,  perhaps, 
be  objected  that  the  cohesion  between  the 
shelf  and  the  bullet  would  impart  to  the  latter 
a  motion  in  the  direction  in  which  the  shelf 
moved.  This  is  the  case  when  the  shelf  ia 
made  to  move  very  slowly,  but  when  it  is 

frtim  OauM  and  Olben,  to  which  teveral  abitncta 
«f  older  roMatehea  are  added.  The  paper  of  Gauss 
is  Ul  jpriated,  sad  therefore  difficult  to  read;  but  the 
zeauUbthat  the  experiments  of  Bensenberg  should 
give  a  deviation  of  3*95  French  lines.  The  mean 
•Fhii  experiments  gave  S*99;  but  they  gave  a  still 
greater  deyiation  to  the  south.  Though  the  expe- 
riments here  quoted  seem  to  be  satisfactory  in  point 
of  the  eastern  deviation,  I  cannot  consider  them  to 
be  80  in  truth;  for  it  is  but  right  to  state,  that  these 
experiments  haveoonsiderable  discrepancies  among 
Uiemselves,  aod  that  their  mean  therefore  cannot 
be  of  great  value.  In  some  other  experiments 
ksade  afterwards  In  a  deep  pit,  Dr.  Benzenberg  ob- 
tained only  the  eastern  deviation;  but  they  seem 
not  to  deserve  more  confidence.  Greater  faith  is  to 
be  placed  In  the  experiments  of  Professor  Reich, 
in  a  pit  of  540  feet  at  Freiberg.  Here  the  easterly 
deviation  was  also  found  in  good  agreement  with 
the  calculated  result;  but  a  considerable  southern 
deviation  was  observed.  I  am  not  sure  that  I  re- 
member the  numbers  obtained;  but  I  must  state 
that  they  ^frere  means  of  experiments^  which  dif- 
Ibred  much  among  themselves,  though  not  in  the 
same  degree  as  those  of  Dr.  Benaenberg.  Profes- 
sor Reieh  has  published  his  researches,  an  abstract 
of  which  is  to  be  found  in  Poggendorff's  *  Annalen 
der  Physlk.'  After  all  thU  there  can  be  no  doubt 
that  pur  knowledge  on  this  subject  is  imperfect, 
aa4  that  new  experiments  aro  to  be  desired.^ 


tuned  suddenly  on  its  axis,  even  if  it  be 
some  degrees  from  the  truly  horizontal  po- 
sition, no  deviation  arises  from  this  source, 
as  was  clearly  proved  by  preceding  and  sob- 
sequent  experiments. 

Besides  the  bullets,  iron  and  steel  plm- 
mets  were  used,  the  latter  being  magnettsed. 
In  form  these  were  truncated  conea,  the 
lower  and  larger  ends  being  rounded.  TImm 
were  suspended  by  short  threads  inildn  a 
cylinder,  to  prevent  draughts  of  air  affeeliBg 
them,  and  when  they  appeared  free  from 
osdllatioB,  the  threads  were  let  go.  Hie 
number  of  bullets  used  was  forty-eight  and 
there  were  some  of  each  of  the  flowing 
metals,  iron,  copper,  lead^  tin,  zinc,  anti- 
mony, and  bismuth. 

A  plumb  line  was  suspended  at  each  end 
of  the  frame  and  east  and  west  of  each 
other ;  to  these  were  attached  heavy  plum- 
mets, the  lower  ends  pointed.  After  they 
had  been  hanging  for  some  hours  fai  the  shaft, 
a  line  joining  their  points  was  taken  as  a 
datum  line  from  whtdi  to  ueasvre  the 
deflection. 

The  whole  of  the  bullets  and  plummets 
dropped  south  of  tiiis  datmn  line,  and  ao 
mneh  (o  the  south  that  oidy  iamr  of  tiie 
bullets  fill  upon  the  platform  placed  to 
receive  them,  the  othep,  with  tbeptusaBiets, 
frUing  on  the  steps  of  the  man-madiine,  on 
the  south  side  of  the  shaft,  in  sitaatiooa 
which  precluded  exact  measurement!  of  the 
distances  being  taken.  The  bullets  which 
fell  on  the  platform  were  from  10  to  20  int. 
south  of  the  plumb  line. 

The  deflection  being  much  greater  than  I 
had  anticipated  could  arise  from  any  cavae 
which  appeared  Ukely  to  produce  a  devia- 
tion, I  feared  the  whole  experiment  wps  a 
ftiilure,  but  more  recent  considerations  have 
Induced  me  to  again  test  the  metliod  em- 
ployed, I  feel  confident  that  the  deflection 
is  not  due  to  errors  arising  from  the  method 
of  dropping  the  bullets,  and  that  it  is  not 
at  all  likely  that  draughts  of  air  in  the  abaft 
had  any  important  influence  on  the  rendt, 
but  that  there  is  a  real  deflection  to  the_ 
$<nUh  qf  the  plumb  /sue,  and  that  in  a  fsll  of  ~ 
one  quarter  of  a  mile  it  is  of  no  small 
amount. 

I  now  beg  to  offer  for  the  consideratlmi 
of  the  society,  the  following,  as  an  explan- 
ation of  the  cause  of  thb  phenomenon. 
Seeing  that  the  subject  has  already  betn  ex- 
amined by  many  eminent  men,  who  aMm 
inclined  to  doubt  the  accuracy  of  the  expe- 
riments rather  than  admit  tiie  fact  of  an 
observed  southern  deflection,  and  tiaat  iome 
amoag  those  who  are  the  beet  qualified  to 
form  an  opinion  on  the  aubject,  have  atnted 
that  the  deviation  arising  from  the  causa  I 
propose  would  be  inappreciable,  thii  axpton- 
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ation  ii  sabmitted  with  ^eat  diffidence,  fear- 
'!n^  that  poisibly  aome  essential  part  of  the 
subject  has  been  OTcrlooked. 

If  fisdling  bodies  be  acted  apon  only  by 
the  gravitating  and  tangential  forces,  the 
plane  in  which  any  falling  body  moTes  will 
be  indicated  by  two  lines,  one  line  joining 
the  point  from  which  the  body  falls  and  the 
centre  of  gravity,  and  the  other  a  line.at 
right  angles  to  this  line  forming  a  taneent 
to  tiiat  part  of  tte  drole  of  latitude,  whieh ' 
Is  situated  in  the  iWUing  body  at  the  imiani 
it  biffins  to  movi.  Taking  the  earth  as  a  per- 
fect sphere,  and  the  centre  of  gravity  oom- 
eidiag  with  the  geometrical  centre,  this  plane 
will  cut  the  earth  in  a  great  drele,  and  is  of 
course  stationary,  that  is,  it  does  not  rotate 
with  the  earth.  Now,  whUe  a  faUing  body 
It  moving  forward  and  downward  in  this 
plana,  the  point  from  which  It  fell  is  moving 
round  in  the  circle  of  latitude ;  and  the  line 
joining  that  point  and  the  centre  of  gravity 
lies  no  longer  in  this  plane,  but  has  de- 
■eribed  part  of  Uie  surface  of  a  cone  round 
the  axis  of  the  earth ;  consequently  the  fall- 
ing body  must  be  some  distance  ootside  this 
cone  and  to  the  south  of  the  vertical  line 
passing  through  the  point  from  which  it 
feU. 


Let  A  in  the  above  figure  represent  a 
point  in  the  circle  of  latitude,  WAB,  from 
which  a  body  is  about  to  fall ;  P£,  part  of 
the  axis  of  rotation  of  the  earth,  and  E  its 
centre :  let  B  be  the  position  of  the  point 
A,  after  the  lapse  of  9''  the  time  which, 
theoretically,  a  body  takes  to  fall  a  quarter 
of  a  mile.  Through  B,  draw  the  line  OC, 
in  the  plane  of  the  circle  of  latitude,  make 
AC  a  tangent  to  this  circle  at  A,  and  join 
OA,  AB,  BE,  and  CE ;  then  ABB  will  be 


part  of  the  surface  of  the  cone  spoken  of, 
and  ACE  will  be  part  of  the  plane,  lying 
outside  the  cone,  in  which  the  falling  body 
will  md^e.  Let  PD  be  a  meridian  passing 
through  B,  and  bd  parallel  to  BD,  and  a 
quarter  of  a  mile  deep,  make  be  parallel  to 
BC,  and  let  the  dotted  line.  Ad,  represent 
the  path  of  the  falling  body ;  then  hd  in  the 
example  here  given  will  not  differ  to  any 
appreciable  extent  from  the  deflection  to  the 
south,  of  a  body  falling  from  A  in  the 
time  measured  by  the  anxle  AOB. 

A  quarter  of  a  mile  bemg  a  small  distance 
compared  with  the  earth's  radius,  and  the 
angle  BEC  being  exceedingly  minute,  bd  may 
be  considered  equal  to  BD,  and  BD  is  equal 
to  BC  multiplied  by  sine  of  latitude  of  B, 
for  the  angle  BCD  equals  latitude,  and  CBD 
is  a  right  angle.  In  this  example,  the  angle 
AOB  is  equal  to  ^'  of  time,  and  BC  the 
excess  of  secant  over  radius  of  this  angle, 
in  latitude  ^0  is  equal  to  2*877  feet,  which 
multiplied  into  nat.  sine  of  latitude  equals 
2*2  feet,  the  deflection  from  the  prime  ««r- 
tiical  of  a  body  falling  a  quarter  of  a  mile 
in  9'' in  latitude  50. 

As,  however,  the  deflection  to  be  ac- 
counted for  is  one  south  of  the  plumb  line 
in  north  latitude,  it  is  necessary  to  inquire 
how  much  the  plumb  line  itself  is  deflected 
from  the  vertical  by  the  tangential  force. 
Now  taking  the  ratio  of  the  centrifugal 
force  at  the  equator  to  be  that  of  gravity  at 
that  place  as  1  to  295,  which  is  about  a 
mean  between  the  values  given  by  the  Eng- 
lish and  French  astronomers,  we  have 


180**  X  60x1 
.  3-14159x295 


cos  /  sin  /» 


the  angle  of  deflection,  which  will  give  for 
the  deviation  of  a  plummet  hanging  by  a 
line  a  quarter  of  a  mile  long  in  50®  north 
lat.  a  distance  of  2'2  feet,  or  exactly  the 
same  amount  as  the  deflection  to  the  south 
of  a  body  falling  the  same  distance  in  9^. 
But,  as  9'^  is  the  theoretical  time,  or  the 
time  a  body  would  take  to  fall  a  quarter  of 
a  mile  in  vacuo,  and  as  the  air  offers  con- 
siderable resistance  to  bodies  moving  with 
great  velocities,  it  follows  that  a  body  fall- 
ing throngh  a  quarter  of  a  mile  in  air,  will 
take  longer  than  9'\  the  angle  AOB  will  be 
increased  to  the  same  extent,  and  the  falling 
body  wiU  therefore  be  to  the  south  of  the 
plumb  line.  I  am  not  acquainted  with  any 
satisfactory  data  for  calculating  the  retarda- 
tion that  would  be  due  to  the  resistance  of 
the  air,  but  assuming  the  whole  time  the 
body  is  falling  to  be  10'^  the  deflection  to 
the  south  of  the  plumb  line  will  be  *5  feet, 
if  11",  1-09  feet,  and  if  3",  1'6  feet. 

Besides  the  deflection  of  the  plumb  line 
from  the  line  passing  through  its  point  of 
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ratpenrion  and  the  centre  of  gniTity,  ariiiiiE 
from  the  rotation  of  the  earth  on  iti  aziif  It 
if  farther  deflected  south  when  coftridered 
«§  normal  to  the  terrestrial  tpheroid.  This 
deviation  is  caused  by  the  attraction  of  the 
equatorial  protuberance ;  and  as  the  angle 
of  tlie  Tertical  it  equal  to 

1800x60x1  ,,, 
3-14159x296 
or  double  the  angle  of  deviation  due  to  the 
earth's  rotation,  it  follows  that  these  deria- 
tions  are  equal  to  each  other.  Falling 
bodies  will  also  be  deflected  south  by  the 
same  causCf  but  it  will  be  seen  on  enmina- 
tioo,  that  the  deflection  arising  from  this 
cause  will  bear  no  relation  to  the  time  of  the 
£dl,  but  be  directly  proportional  to  its  dis- 
tance, consequently,  no  dcTiation  to  the 
south  of  the  plumb  line  wUl  be  occasioned 
by  it.  It  seems  probable,  therefore,  that  in 
experiments  on  falling  bodies  in  lat.  50^  N. 
with  a  fall  of  a  quarter  of  a  mile,  the  dcTia- 
tion  to  the  south  of  the  quiescent  plumb 
line  will  be  that  which  has  been  given  above, 
as  the  amount  that  would  be  due,  under  the 
given  circumstances,  to  the  tangential  force 
acting  through  a  longer  time  than  the  theo- 
retical one,  the  increased  time  being  occa- 
sioned by  the  resistance  offered  by  the  air. 

I  hope  to  have  the  pleasure  of  laying 
before  the  Society,  at  the  next  annual  exhi- 
bition, *an  account  of  further  experiments 
on  this  subject,  which  will  include  the  times 
bodies  take  falling  through  given  distances, 
with  the  deflection  south  at  the  same  depths. 
In  these  experiments  I  hope  to  be  able  to 
avail  myself  of  some  very  valuable  sugges- 
tions, which  have  been  kindly  made  to  me 
by  Sir  John  Herschel  and  Mr.  R.  W.  Fox. 

The  Rev.  Professor  Cowie,  M.A.,  Prin- 
cipal of  the  Engineering  College,  Putney, 
has  kindly  permitted  me  to  insert  the  follow- 
ing extract  from  a  letter  I  have  recently 
received  from  him,  in  which  the  question  of 
the  southern  deflection  of  fitUing  bodies  is 
very  clearly  stated.  I  have  mudi  pleasure 
in  being  allowed  to  do  this,  as  the  quotation 
will  be  found  to  support  the  view  of  the 
subject  which  has  been  taken  in  the  preced- 
ing paper.  W.  W.  R. 

f  *  _  *£^^  question  of  the  stone  drop- 
ping is  a  dynamical  one,  which  cannot  be 
solved  with  nicety,  on  account  of  our  very 
imperfect  knowledge  of  the  laws  of  fluid 
resistance ;  but  I  think  we  might  conclude 
that  the  following  method,  which  avoids  all 
discussion  of  the  laws  of  aerial  resistance, 
might  help  us  to  arrive  at  something  like  a 
practical  mode  of  computing  the  southern 
deviation  of  the  stone :  for  that  there  is  a 
southern  deviation  I  liave  no  doubt." 


"  Let  ABC  be  the  parallel  of  latitude  in 


which  the  stone  is  dropped ;  B,  the  oentre 
-of  the  earth,  or  the  point  where  the  vertical 
at  B  meeU  the  earth's  axis.  BE  la  the 
direction  of  the  plumb  line  at  B.  Hm  stone 
is  acted  upon  by  two  forces,  the  tangential 
in  direction  BD,  the  attraction  in  dtrectaon 
BE ;  the  plane  through  these  two  directioos 
is  the  tangent  plane  of  the  cone  DBS ;  this 

Slane  toudies  the  cone  only  along  the  Una 
IB,  and,  therefore,  if  there  la  eaateni 
deviation,  there  miut  also  be  eouthem  de- 
viation ;  the  eastern  will  be  much  the  greater, 
and  therefore  the  best  way  is  to  ezprees  the 
southern  deviation  in  terms  of  tlie  eastern  t 
the  same  errors  will  equally  affect  both,  and 
may  possibly  be  eliminated.  To  aaeertein 
whether  this  really  is  so,  would  requite 
considerable  discussion  of  the  actual  i 
of  experimenting  and  measuring." 


' '  Borrowing  your  figure,  and  ezaggflnting^ 
as  much  as  possible  the  effects  in  &e  draw- 
ing, in  order  to  see  clearly  what  takes  place, 
let  EBD  be  the  tangent  plane,  BP  the  path 
of  the  foiling  body,  so  that  P  is  its  place  at 
the  end  of  the  experiment,  A  the  bob  of  the 
plumb  line.  AP  is  the  whole  deviatioa.. 
AQ  the  eastern  deviation,*  and  QP  the 
deviation  in  a  plane  perpendicular  to  the 
earth's  axis— 

So  that  AQ«se  the  eastern  deviation. 

#»QP  sin  /a the  southern  deviation. 

e^arc  AQ  or  chord  AQ»(a  cos  I)  angle 
ANQ  (NE  being  the  earth's  axis.) 

*  To  preTent  any  error  which  may  arise  ttopx 
fiiving  a  false  value  to  the  angle  ANQ,  the  following 
quotation  from  a  subsequent  note  from  Professor 
Cowie  is  made,— **  Of  course  the  eastern  deflection 
ftom  the  plumb  line  Is  (the  quantity  {*)  minus  the 
space  described  in  the  same  time  by  the  plumb  line.") 
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responding  to  an  eastern  deviation  (e) — 
this  latter  is  susceptible  of  measurement, 
and  it  mtLf  then  be  calculated  whether  («)  is 
sensible  or  not." — TYans.  Roy,  ComwaU 
PolyUchnic  Itutitution, 


BTD&08TATIC-P&BSSURS   BNOINS. 


Sir, — The  above  sketch  explains  the 
prineiple  of  an  engine  which  Ihave  con- 
trired,  for  employing  hydrostatic  pres- 
sure 88  a  motive  power. 

B  G  is  a  side  valve  with  diagonal 
ports.  When  it  is  placed  in  the  position 
represented  in  the  sketch,  a  column  of 
water  descendingfrom  a  reservoir  is  ad- 
mitted through  D  and  A,  to  the  cylin- 
der, and  raises  the  piston. 

When  the  position  of  the  valve  is 
reversed,  so  that  G  is  opposite  A,  a  pas- 
sage to  the  exhausting- pipe  £,  is  opened, 
of  which  the  continuation  F  is  prolonged 
downwards,  to  such  a  depth  (not  exceed- 
ing 33  feet,)  as  may  be  attainable,  so 


that  the  whole  weight  of  the  lower 
column  of  descending  water,  as  it  leaves 
the  cylinder  which  is  open  at  the  top, 
acts  through  the  medium  of  atmospheric 
pressure,  m  drawing  down  the  piston. 

I  am  informed,  that  in  some  of  our 
large  towns,  the  use  of  water  at  consider- 
able pressures  is  procurable  for  mechani- 
cal purposes :  ana  it  may  be  probable,  in 
cases  where  an  engine  of  small  power 
only  is  required,  that  it  may  be  applied 
as  a  motive  power — safe,  convenient,  and 
economical;  especially  when  the  situa- 
tion of  a  worluhop  admits  of  the  full 
effect  of  the  descending*pipe  F. 

It  is  obviously  desirable  that  soma  sort 
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of  air  vessel  should  be  connected  eitber 
with  the  cylinder,  or  the  adjoining  in- 
duction pipe  to  give  an  elasticity  to  the 
stroke  of  the  upper  column  of  water ; 
which,  without  such  an  addition,  would 
probably  act  injuriously  on  the  parts  in 
connection  with  the  piston. 

I  remain,  Sir,  your  obedient  servant, 
J.  H. 

stone  Easton,  Bath,  April  28,  1848. 
♦ 
ON  THB  VINKOARS  OF  COMMERCE  AND 
THEIR  ANALYSIS.  BY  ANDREW  URB, 
M.D.,  F.R.S.,  ETC 
[From  the  Pharmaceutical  Journal  for  May,  1848.] 
There  is  probably  no  article  of  extensive 
consamption  in  this  country  ao  subject  to 
Tsriation  in  its  strength  and  purity  as  yiae- 
gar.  The  sour  liquor  manufactured  from 
malt  contains  generally  so  much  gluten  as  to 
be  very  prone  to  putrefy,  were  not  this 
offensive  change  counteracted  by  the  addi- 
tion of  oil  of  vitriol — an  adulteration, sanc- 
tioned by  law.  This  is  a  miserable  shift, 
or  pretended  necessity,  in  the  present  ad- 
vanced state  of  organic  chemistry.  It  offers  ' 
besides  an  easy  source  of  fraud,  since  neither 
the  retailers  nor  consumers  of  the  article 
are  competent  to  distinguish  how  much  of 
the  sourness  is  derived  from  the  mild  fer- 
mented, and  how  much  from  the  corrosive 
mineral  acid.  All  the  pickles  in  which  our 
bourgeoine  so  much  delight,  are  polluted  by 
the  same  sophistication.  Not  long  since,  a 
sample  of  vinegar  was  submitted  to  me  for 
examination,  said  to  be  that  supplied  by 
contract  to  the  British  navy.  I  found  it  to 
contain  little  more  than  half  the  fair  amount 
of  proqf  vinegar,  with  much  gluten,  and  a 
copious  supplement  of  oil  of  vitriol.  Our 
Admiralty  might  buy  such  stuff  at  a  low 
price ;  but  it  was  dear  at  nothing,  since  it 
would  derange  all  ordinary  stomachs. 

The  strength  of  vinegar,  as  of  acids  in 
general,  may  be  determined  by  the  propor- 
tion of  slkali  which  a  given  weight  of  it  will 
saturate.  For  this  purpose  I  give  the  pre- 
ference to  water  of  pure  ammonia,  of  speci- 
fic gravity  0*91)2,  because  1000  water- grain 
measures  of  it  neutralize  60  grains  of  real 
acetitt  acid  hydrate,  which  contains  1  atom 
of  water  »>  9,  and  1  atom  dry  acid  8  51.  Our 
excise  proof  vinegar  contains  5  per  cent,  of 
this  latter  acid,  and  therefore  nearly  6  of 
the  bydrated  acid.  Uence,  1000  water- 
grain  measures  of  proof  vinegar  will  neu- 
tralize 1000  water-grain  measures  of  the 
test- water  of  ammonia.  If  1000  water- 
grain  measures  of  another  vinegar  neutralize 
only  600  grain  measures,  that  vinegar  is  40 
per  cent*  under  proof.  But  a  further  deduo- 
tion  must  be  made  on  account  of  the 
mineral  acidity  by  the  folloidng  method  :•— 


Evaporate  1000  water-grain  measures  of 
the  vinegar,  in  a  porcelain  or  glau  basin, 
by  the  heat  of  a  brine-bath  (225**  Fahr.)  ; 
weigh  the  residuum,  then  wash  it  with  alco- 
hol of  0-840,  and  filter.  The  sulphuric  add 
will  pass  through  in  the  spirit,  and  may  be 
estimated  either  by  the  test  ammonia,  by 
evaporating  the  spirit  and  weighing  what 
remains,  or  by  precipitation  with  any  aolu- 
blc  barytic  salt,  and  determining  the  amount 
of  sulphate  of  barytes.  The  gluten  may  be 
ascertained  by  ignition  of  the  filter,  previ- 
ously weighed  dry ;  the  saline  or  alkalhie 
impurities  will  remain  for  examination.  The 
fixed  alkali  will  be  probably  soda,  firom 
acetate  of  soda,  occasionally  present  in  wood 
vinegar ,  which  is  sometimes  used  to  strengthen 
decayed  or  ill-fermented  malt  vinegar. 

The  treatment  of  the  residuum  with 
alcohol  above  prescribed,  is  etsaential  to  dis- 
tinguish between  sulphuric  acid  and  sulphate 
of  lime,  which  latter  substance  is  unavoid- 
ably present  in  the  vinegars  of  such  facto- 
ries  as  are  supplied  with  gypseous  well 
waters.  Sulphate  of  lime  is  insoluble  in 
spirits  of  the  above  strength. 

Weak  vinegars  have  been  occasionally 
fortified  with  nitric  or  muriatic  acid.  Tlie 
former  is  detected  by  letting  fall  a  drop  or 
two  of  sulphate  of  indigo  into  the  vinegar, 
and  applying  heat ;  when  the  blue  tint  will 
change  to  yellow-brown.  To  detect  muriatic 
acid,  distil  a  portion  of  the  vinegar,  and 
introduce  into  the  receiver  a  few  drops  of 
nitrate  of  silver.  A  white  curdy  preciintate 
will  betray  the  muriatic  acid. 

The  tendency  to  putrefaction  in  malt 
vinegars,  may  be  obviated  by  oxidizing  the 
gluten,  and  thus  rendering  it  insoluble.  It 
is  to  this  plan  of  discharging  the  gluten  in 
the  Bavarian  beer  process,  that  the  limpidity 
and  keeping  quality  of  this  wholsome  bever- 
age are  justly  ascribed  by  Liebig,  and  other 
great  German  chemists.  A  like  oxidizement 
of  malt  vinegar  is  accomplished  in  the 
modem  improvements  of  Ham's  patent 
method  of  acetification,  as  described  in  my 
paper  on  Acetic  Acid  in  the  December 
number  of  this  journal  (voL  vii.,  p.  286). 
I  have  recently  had  an  qpportunity  of  veri- 
fying the  truth  of  this  proposition»  in  the 
minute  mialysis  of  malt  vinegara  ni»de  in 
that  way  on  the  great  scale,  at  the  works  of 
Messrs.  HLU,  Evans,  and  Williama,  of  Wor- 
cester, which  vinegars  are  well-llavoure^i 
and  keep  well,  without  one  drop  of  sulphuric 
acid.  A  malt  liquor  thus  perfectly  acetified, 
must  be  far  more  wholesome  than  our  ordi- 
nary half-fermented  vitriol-holding  vinegars, 
and  preferable  even  to  much  of  the  pretended 
wine-vinegar  of  France?  fortified  too^  often 
by  the  more  or  less  acrimonious  acid  ^ttiUed 
from  wood. 

24,  Bloonuhuiy-squaie,, April  18, 1848. 
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MR.   J.   D.   HAILIS'S   UNITBRSAL  OR&BRT   GLOBB. 

[Registered  under  the  Act  for  the  Protection  of  Articles  of  Utility.] 


The  readers  of  newspapers  must  have 
noticed  frequently  in  tne  course  of  the 
last  two  or  three  years  sundry  curious 
advertisements  signed  "John  Davey 
Hailes,*'  ojffering  to  solve  problems  in 
science  which  have  hitherto  baffled  the 
skill  of  the  most  profound  men  of  all 
ages.*  The  earliest  in  date  is  in  Uiese 
terms  : 

"  UNIVERSAL 
SCIENTIFIC  CHALLENGE. 

TO    ALI.     PHIL0S0PHBR8,     ASTRONQHSRa, 

OBOGRAFHBRSi   AND   MATBBMATICIANSi 

IN  THE   WORLP. 

"Jtt/y  I7M,  1845,  A.D. 

"  The  PHILOSOPHERS— I  chaUenge  tq 
substantiate  the  true  principle  o(  the  Mag- 
net, which  shall  prove  what  th^  variations  at 
London  have  been  at  each  one  hundred 
years  in  the  past  five  thousand,  an^  ^rbat 
will  be  the  variation  each  hundred  for  4^9 
next  coming  thousand  years. 

**  N.B.->The  above  I  can  accomplish. 

"  The  ASTRONOMERS—I  challenge  to 
establish  by  the  Solar  System  the  Moot^e 
acceleration  qf  Timtf,  wldeh  principle  the 
Solar  Sages  admit,  although  unable  to  dis- 
eover  the  causes. 

"  N.B.— This  Time  I  can  eetahlieh  in  My 
System. 

'*  The  GEOGRAPHERS— I  challenge  to 
prove  that  Gibeon  at  this  period,  1845,  is 
no/ 32-30  north  latitode;  I  believe  it  near 
33  north  latitude.  If  not,  the  Valley  of 
Ajalon  is  less  than  half  a  degree  north  of 
Gibeon. 

"  N.B. — ^My  object  is  to  prove  Joshua's 
(Sun  and  Moon)  Miracle  by  Time,  Lati- 
tude, and  Magnetic  principle. 

"The  MATHEMATICIANS— I  chal- 
lenge to  calculate  the  true  period  of  An- 
cient Eclipse  of  Moon,  recorded — Circa 
tempus  occisi  Cflesaris^Pliny-Meminit,  1. 2. 
c.  30,  Jul.  Obseq.  Virg.  1  Georg. 

**  N.B.— Which  I  say  happened  about 
midnight  at  Rome.  Now  discover  the  Month 
and  Year  Time, 

"JOHN  DAVEY  HAILES, 
"  lAntonf  Cambridgeshire,  Sngland. 

"  P.S.^I  find  mathematically  the  Forta- 
tions  qf  the  MagneLat  Gibeon-^the  period, 
1847 — ^is  near  15  degrees  west  of  the  Me- 
ridian.'* 


•  Published  in  a  collected  shape,  hy  Kettle,  256, 
HighHolbom. 


A  later— though  not  the  latest— was  as 
follows : 

"A  CHALLBNGE  TO  ALL  THE  WORLD." 
*'  To  produce  a  System  of  the  Sciences^ 
upon  a  principle  that  shall  Measure  the  Time 
v4ien  the  Sun  was  Vertical  to  GKbeon,  as 
recorded  by  Joshua,  and  afterwards  to  Syeney 
sa  recorded  by  9trabo,  Pliny,  &c. 

"  In  a  Letter,  dated  November  21st,  1846, 
I  made  an  offer  to  the  Thr«9  Royal  Societiea 
of  London,  that  I  would  produce  such  a 
system,  and  after  I  had  established  the  prin- 
ciple, to  receive  the  reward  which  might  be 
agreed  upon.  Having  to  t!dt  date  recdved 
np  reply,  I  suppose  they  are  dther  ashamed 
or  afraid  to  meet  me.  I  now  make  the  same 
ofl^r  to  t^e  ^orld,  the  Meeting  to  take 

Slace  at  London,  and  the  Question  to  be 
ecided  by  a  majority  of  any  number  of 
persons— chosen  from  th^  most  learned  in 
the  Societies  throughout  Europe— and  if  I 
U!d  in  establishing  the  principle,  I  forfeit 

pN9   ThOUSAKO   PoUXiDS. 

<<  JOHN  DAVEY  HAILES, 

**  Linton,  Cambridgeshire. 
"■  At  Wittford  Boute,  Kingtbridge,  Deifqn. 
Feb.  16M,  1847." 

The  "  Philosophers,"  the  "Astrono- 
mers,'* the  **  Geographers,**  the  *<  Ma- 
thematicians**—the  **  three  Royal  Socie- 
ties of  London,**  and  "the  world"  at 
large,  having  all  equity  shrunk  from 
accepting  these  brave  challenges,  and 
ample  time  having  been  allowed  to  aU 
and  sundry  to  carry  off,  if  they  could,  the 
golden  prize  (*'  one  thousand  pounds  V* 
— «nougn  to  tempt  the  proudest  from 
their  perches)— Mr.  Hailes  has  reason^ 
ably  enough  come  to  the  conclusion, 
that  it  is  of  no  use  waiting  any  longer, 
and  that  it  is  now  high  time  he  should 
speak  out.  By  way  of  a  first  step  In 
this  sensible  direction,  he  has  registered 
this  week  an  astronomical  apparatus,  by 
which  he  ofiers  to  demonstrate  to  the 
eye  the  truth  of  everything  he  asserts. 
The  accompanying  en^avings  have  been 
made  from  the  origmals  in  the  office; 
and  the  following  is  the  description 
annexed : 

Ihseripiion. 

**  Fig.  1  is  an  external  elevation  of  this  ap» 

paratns ;  and  fig.  2  a  plan  of  the  same.     It 

consists  of  two  globes,  H  and  E,  one  (H) 

representing  the  heavens  and  the  other  (B) 
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the  earthy  which  are  provided  with  certain 
appendagee,  whereby  the  following,  among 
other  astronomical  facta,  may  be  demon- 
strated. 

**  First.  The  movement  of  the  snn  over 
Gibeon,  as  recorded  by  Joshua,  and  after  a 
time  at  Syene,  as  recorded  by  Pliny,  &c. 

"  Second.  The  retrocession  of  the  equi- 
noxes. 

*  *  Third.  The  sign  of  the  ecliptic,  m  which 
every  eclipse  has  happened  and  i^  happeo 
to  the  end  of  time. 

**  Fourth,  True  mean  time,  for  all  time. 

"  F{fth.  The  change  of  the  meridian. 

"  Sixth,  Increase  and  decrease  of  latitude, 
with  change  of  variation  of  the  magnet. 

"  Seventh.  That  the  poles  of  the  earth 
move  exactly  between  the  poles  of  the  world, 
and  the  centre  or  pole  of  the  sun ;  th^t  is, 
on  globe  H,  for  on  globe  £  the  poles  of  earUi 
are  magnetic  points. 

'*  7M  Qlfihe  H. 

'*  PE  represents  the  position  of  the  pole  of 
the  earth  at  the  creation,  and  PH  the  rela- 
tive  position  of  the  pole  of  the  heavens  at 
the  same  time ;  S,  the  centre  of  ^^  sun  or 
ecliptic;  PF,  represents  a  quarter  of  the 
globe,  for  the  pui^ose  of  showing  the  move- 
ment of  poles  which  causes  the  retroces- 
sion of  the  equinoxes.  MM,  two  brass  me- 
ridians which  are  moveable  upon  the  pole 
of  the  sun.  N  is  the  equator  of  the  hea- 
vens, and  O  the  equator  of  the  earth ;  both 
of  which  equators  are  affixed  to  the  brass 
meridians,  and  serve  to  show  two  nioveable 
equinoxes  and  solstices.  WS  is  a  wheel, 
the  circumference  of  which  ia  difided  into 
34  equal  spaces,  and  moves  in  correspon- 
dence with  the  poles  of  the  earth  and  hea- 
vens. W*,  is  an  inner  wheel  of  10  degrees 
diameter,  which  is  centred  on  the  same 
axis  as  W^  and  is  divided  into  18  equal 
spaces.  From  the  space  one  of  each  wheel, 
there  projects  towards  the  poles  an  index- 
hand,  t  i.  K,  is  a  moveable  indicator  which 
is  fixed  on  the  top  of  the  axis  of  the  wheels, 
Vf^yf^f  and  has  a  ribbon  or  string  appended 
to  it,  by  which  the  latitude  of  the  moon  can 
be  at  any  time  found,  and  also  (with  the  aid 
of  a  little  calculation)  in  what  sign  of  the 
ecUptie  every  eclipse  has  and  will  take 
place. 

''TheOlobeE. 

**  On  this  globe  the  equator  of  the  heavens 
and  the  ecliptic  to  the  earth  are  attached  to 
the  two  brass  magnetic  meridians,  MM, 
whieh  are  moved  on  the  poles  of  the  earthy 
and  give  the  equinoxes  and  solstices,  to 
whieh  should  be  fixed  moveable  wire  meri- 
dians, Z,  from  the  poles,  Q,  correspond^ 
with  the  heavens,  on  a  different  prindple  to 


the  globe  H,  showing  the  increase  and  de- 
crease of  latitude  to  different  parU  of  the 
earth  at  different  times.  At  the  two  brass 
magnetic  meridians  there  is  no  variation  of 
the  magnet ;  and  from  brass  to  brass  meri- 
dian, on  one  side  of  globe,  there  is  a  west 
variation,  acoording  to  latitude  of  place; 
and  from  brass  to  brass  meridian  on  the 
other  side  of  the  globe  there  is  an  esst 
variation,  according  to  latitude  of  pl^oe; 
and  the  movement  of  magnetic  meridiaBB 
over  the  figure  B  causes  change  of  Tariatiao. 
T  is  a  mofveable  summer  solstice  aronnd  the 
globe  £." 

We  cannot  pretend  to  say  that  we 
quite  comprehend  all  this;  and  we 
infer  from  an  announcement  by  Mr. 
Hailes  that  the  registration  of  his  *^  Or- 
rery" is  intended  to  be  followed  by  a 
separate  treatise  explanatory  of  its  oaes, 
that  he  does  not  expect  of  any  one,  that 
he  should  be  able  to  make  himself  master 
of  it,  from  the  description  alone.  A  person 
uninitiated  in  the  mysteries  of  regtstra- 
tion  may  ask,  why  Mr.  Hailes  did  not 
make  the  description  so  plain  as  that 
every  one  might  at  once  understand  it? 
The  Registration  Aet  furnishes  the  an- 
swer. But  a  certain  sp^e  superficial 
(24  ins.  by  15  ins.)  is  allowed  for  both 
the  drawings  and  description  of  eveiy 
invention — be  it  great  or  small— -simpk 
or  complex.  You  are  expected  to  bo 
able  to  describe  an  apparatus  illustrative 
of  the  movements  of  the  universe,  in  the 
same  number  of  words  as  the  commoneBt 
clock  movement — to  take  up  no  more 
^pace  with  the  description  of  an  entire 
machine,  than  with  the  description  of 
any  pin  or  bolt  in  it !  It  is  but  a  natural 
consequence  of  this  absurd  regulatim 
that  the  office  descriptions  of  registered 
inventions  must  be  often  imperfeet  and 
unsatisfactory.  Mr.  Hailes^  case  is  but 
one  of  many — the  fault  not  his,  but  theirs 
who  made  the  law  to  which  he  has  been 
obliged  to  conform. 


STLVA  STI. VARUM  NOVA. 

Sir, — ^Those  of  your  readers  who  vrefK 
sufficiently  interested  in  my  former  com- 
munication under  this  title  to  induce 
them  to  accompany  me  through  the 
present  one,  will  be  prepared  to  resume 
our  train  of  thought  by  the  mentioD  of 
two  great  causes  of  the  vicious  state  of 
things  I  have  been  endeavouring  to  de- 
picu 

A  certain  accidental  conditioii»  or  a 
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predisposing  influence,  appears  to  he 
the  first ;  and  it  may  lie  described  as  the 
general  ignorance  which,  whether  wilful 
or  not,  of  course  includes  that  particular 
ignorance  by  which  a  man  knows  not 
how  best  to  employ  his  hands  or  brains, 
either  to  reap  fruit  for  himself  er  to  rear 
it  up  for  others.  Upon  this  head  I  have 
nothing  to  obserye,  and  I  mention  it 
merely  to  aclcnowledge  its  existence,  and 
to  remark,  that  all  our  exertions  for  the 
promotion  of  general  knowledge  will 
tend  to  remove  it.  But  while  every 
reeeption  of  sound  education  will  be 
attended  by  an  increase  in  the  prudence 
of  those  who  desire  to  lay  out  their 
capital  of  manual  skill  or  mental  inge- 
nuity, and  will,  therefore,  deserve  en- 
couragement (if  only  for  these  reasons) 
at  our  hands ;  yet  it  is  the  second  cause 
of  the  disease  which  I  intend  to  dilate 
upon,  aiid  I  do  so  because  I  think  it  acts 
as  an  immediate  one,  and  that  it  may, 
and  ought  to  be  removed.  It  is  also  a 
wantf  but  not  included  even  under  the 
comprehensive  head  of  education. 

It  is  not  so  much  a  general  as  a  par- 
tieular  want— one  which  appears  to  me 
not  to  demand  ages  for  the  growth  of  its 
supply,  and  the  patriotism  of  philosophy 
should  be  ashamed  any  longer  to  suffer 
its  existence. 

I  conceive,  Sir,  that  we  are  in  need 
of  trusty  guides  in  knowledge — of  tho- 
roughly ascertained  land- marks  of  infor- 
maUon — of  a  distinct  line  of  separation 
in  every  department  of  philosophy  be- 
tween what  is  already  known,  discovered, 
and  attained  to,  allowed  to  be  true  by  all 
— capable  of  verification  every  day,  as 
fruit  gathered  from  the  tree  of  know- 
ledge ;  and,  on  the  other  hand,  what  is 
eonjectured,  or  suggestive,  or  probable, 
or  possible — fruit,  but  not  ripe,  and 
whose  nature,  when  mature,  we  cannot 
predict. 

We  must  have  more  definite  charts  of 
the  precise  boundaries  in  each  direction 
of  tne  territory  already  enclosed  by  hu- 
man learning.  It  may  be  tempting  to 
the  sanguine  enthusiast  to  mark,  as 
ascertained,  whole  continents  seen  by 
one  traveller  alone,  where  none  can  fol- 
low to  support  or  contradict  him,  and 
thus  gradually  to  shade  off  our  map  into 
tiie  centre  of  unexplored  regions ;  but, 
surely,  the  more  sober  explorer  will 
prefer  to  see  a  clear  mark  drawn  round 
those  points,  which  all  can  verify,  those 


towns,  and  rivers,  aqd  mouQtai9s«  tl^e 
position  of  which  each  for  himself  can 
corrobon^te  by  a  visit  to-morrow.  Or, 
again,  we  require  still  (to  recur  to  the 
metaphor  I  have  employed  before)  to 
have  distinctly  shown  to  us  who  are  our 
enemies,  which  of  them  are  already  sub- 
.  dued,  what  is  their  next  assailable  pointy 
how  it  is  recommended  (by  able  tacti- 
cians) to  attack  it,  and,  finally,  what  wUl 
the  booty  60,  should  the  victory  he  for 
us.  Those  fiery  volunteers  who.m  we 
have  seen  ambitious  of  a  battle  for  the 
demolition  of  ignorance,  and  readj  to 
skirmish  with  any  phantom  whfch  may 
arise,  will  then  nave  it  on  their  own 
heads,  if  they  do  not  fight  with  unooq- 
quered  foes  at  the  best  time,  in  the  best 
mode,  and  for  the  most  substantial  pri^e. 
This  line  of  demarcation  between  the 
ascertained  and  the  debateahle,  distio- 
guishinff  facts  and  principles  incontesta- 
bly  estaolished,  from  those  only  gaining 
ground*  and  which,  though  surely,  y«t 
are  merely  yielding  to  inyestigatioii, 
would  benefit  not  only  those  who  delight 
to  study  what  is  known  as  '*  truth,"  hut 
those  Also  whose  energy  urges  them  to 
add  to  the  stock  which  is  already  the 
property  of  mankind.  From  the  tea<«r 
of  the  above  remarks,  it  may  he  gathered 
that  the  advantage  of  this  latter  portion, 
and  iu  more  complete  fulfilment,  is  the 
subject  of  my  present  coqsideratioq,  and 
I  may,  therefore,  enunciate  the  matter 
in  hand  in  the  following  proposition : 

*<  That  the  ingenuity  ana  genius,  as 
well  as  much  of  the  manual  skill  now 
misdirected  in  attempts  to  invent  imnos- 
sibilities,  or  to  rediscover  what  has  long 
been  well  known,  might  be  usefully  em- 
ployed, were  those  who  employ  such 
Acuities  to  be  furnished  with  accurate 
descriptions  of  what  is  already  ascer- 
tained, what  is  yet  to  be  discovered,  what 
efforts  have  been  made  for  such  advance, 
and  in  what  direction  it  is  considered  by 
competent  judges,  inventive  talent  would 
seem  to  command  success,  together  with 
the  probable  value  of  the  success  when 
atuined." 

To  illustrate  this  more  in  detail,  I 
shall  select  an  individual  practical  case ; 
for  instance,  the  nascent  science  of  elec- 
tricity, and  here  we  should  find  laid 
down — 

I.  The  known,  including, 

1.  Results  of  experimenU  (without 
the  theories  to  be  built  upon  thcpi,)  e.g.9 
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friction  between  glass  tnd  silk  produces 
electricitT. 

2.  Orders  and  arrangements  of  the 
Tsrious  bodies  in  nature,  tabulated  in 
respect  of  tbeir  electrical  properties ;  e.  g,^ 
elassification  of  electrics,  conductors,  &e., 
together  with  accessory  analyses  and  for- 
muls. 

8.  Well  ascertained  facts  supposed  to 
be  connected  with  electrical  action  be- 
tween bodies,  but,  however  produced, 
at  least,  immediately  reappearing  under 
the  same  Tisible  conjunction  of  circum- 
stances; e.  g.f  the  repulsion  of  conti- 
guous particles  of  fluid. 

4.  Authenticated  results,  requiring 
costly  apparatus  or  lengthened  process 
for  their  exhibition ;  «.  ^r.,  Faraday's  late 
rescArehes  connected  with  polarised  li^ht. 

With  all  these  may  be  intermixed  hy- 
potheses ad  libitum,  but  clearly  indicated 
as  distinct. 

II.  A  sketch  of  the  efforts  at  discovery, 
and  the  important  failures  made  in  each 
department  of  the  science  by  the  various 
eminent  electricians,  detailing  only  such 
of  their  notions  and  observations  as  have 
not  yet  become  undeniably  established, 

III.  Plain  suggestions  as  to  the  most 
advisable  points  for  further  immediate 
investigation. 

1.  For  the  purpose  of  establishing  or 
extending  theory ;  e,  g,,  specified  experi- 
ments on  the  connection  between  mag- 
netic and  common  electricity. 

2.  For  the  attainment  of  practical  ends 
in  manufactures,  commerce,  or  conve- 
nience and  civilization ;  «.^.,  particular 
desiderata  in  electric  telegraphs,  defects 
in  magnets,  improvements  in  batteries, 
the  application  of  electricity  to  agricul- 
ture, &c. 

If  it  be  objected  that  Section  I.  would 
monopolize  a  whole  volume,  I  shall 
haxard  the  assertion  that  if  this  plan  of 
division  be  carried  out  (for  the  sake  of 
trial)  by  marking  the  paragraphs  in  our 

J^resent  standard  text  books,  it  will  be 
bund  that  not  only  in  electricity,  but  in 
almost  every  other  science,  except  geo- 
graphy and  history,  the  amount  of  what 
can  be  unhesitatingly  set  down  as 
'*  known"  is  but  a  small  portion  of  what 
occupies  the  bulk  of  treatises  on  the 
subject. 
^  Section  II.  would  be  of  immense  ser- 
vice in  the  prevention  of  numerous 
$eeond  diicoveriee.  As  in  the  patent 
register,  so  in  this  many  a  wiseacre  might 


read,  formally  announced,  some  fifty 
years  ago,  the  darling  project  which  he 
was  about  to  commit  himself  to  for  life. 
Here,  too,  might  be  emblazoned  in  soit- 
able  characters  the  precise  amount  of  the 
several  "  Government  rewards  "  for  per- 
petual motion,  philosophers*  atones*  and 
the  elixir  vitse ! 

But  both  these  sections,  as  I  suppose, 
are  subordinate  in  importance  to  the  third 
head.  I  can  imagine  itas  a  distinet  work 
in  which  each  art  and  science  would 
have  a  place — a  sort  of  *'  Handbook  for 
the  Empirist  and  Inventor."  Bot  it  is 
needless  to  remind  your  readers  that  I 
cannot  hope  to  master  such  a  project.  I 
shall  be  content  if  I  grapple  with  it  long 
enough  to  attract  the  attention  of  those 
who  are  more  competent  to^deal  with  a 
work  so  engaging.  The  depth  of  a  mind, 
the  largest  £at  ever  thought  philoss- 

Shy,  has  been  already  filled  with  the 
lea  I  am  inviting  them  to  consider,  for 
this  was  the  favourite  scheme  of  Bseon, 
and,  doubtless,  had  it  been  malnred  by 
him,  it  would  now  stand  a  monament 
worthv  of  its  author.  His  oonoeption  of 
the  plan,  however,  was  too  grand  for 
even  his  ability  to  accomplish. 

The  groundwork  of  the  mighty  fabric 
was  laid  out  with  ample  magnifieenee, 
but  the  architect  could  hardly  eomflete 
a  comer  of  the  vestibule.  Still  we  may 
judge  from  this  specimen  what  might  yet 
be  the  splendour  of  the  edifice  when 
finished,  and  I  am  not  without  hopes  that 
this  work  may  be  recommenced.  It  is 
not  beyond  the  abilities  of  man,  were  bat 
the  principle  of  the  division  of  laboor 
skilfully  applied  in  attempting  il,  for  die 
study  of  Bacon's  works  has  bera  prose- 
cutedwith  more  and  more  ardour  during 
the  last  twenty  years.  Men  of  acitese 
would  now  blush  to  be  considered  igno- 
rant of  his  writings,  and  manv  tyros  in 
philosophy  are  familiar  with  the  "  Tea 
Centuries,"  that  earnest  of  a  l^acv  yet 
unpaid,  which  under  its  second  title  of 
"  Sylva  Sylvarum,"  it  has  been  my  en- 
deavour to  point  to,  in  these  remsrks. 

The  sagacious  chancellor  marched  so 
far  in  advance  of  his  age,  that  we  are 
only  now  overtaking  his  footsteps— in- 
creased admiration  of  his  system  ever 
accompanying  a  more  intimate  aoqnaint- 
anoe  with  his  works ;  and  we  may  antiei- 
pate  that  at  least  ami^  justiee  will  be 
done  to  this  enlargea  demand  for  his 
writings  by  that  eminent 
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who  IB  now  engaged  in  preparing  the 
•upply.* 

And  now,  Sir,  this  long  preamble  may 
require  apology.  But  when  once  I  have 
introduced  Bacon,  I  eltim  attention  to 
him  from  your  readers  as  a  right.  Let 
us  do  more  than  admire  the  great  advo- 
cate of  the  Instantia  Crueis  !  Surely  his 
noble  conceptions  are  as  worthy  to  be 
developed  in  our  age  as  in  his !  We 
observe  the  profoundest  philosopher  of 
the  world,  after  the  most  matare  con- 
sideration of  the  subject,  deliberately 
propound  a  system  which  he  affirms  to  be 
the  most  suitable  in  his  estimation  for 
the  advancement  of  learning.  There 
must  be  weight  in  what  comes  from 
Bacon.  If  applicable  to  our  times. 
Bacon's  advice  must  be  amongst  the 
best ;  and  who  is  there,  who  will  not 
allow  that  the  more  science  extends  its 
boundaries,  so  much  the  more  need  is 
there,  for  union  amon::st  its  votaries,  and 
economy  and  centralization  of  their 
efforts? 

liCt  us,  then,  take  the  *<  Ten  Centu- 
ries'^ for  a  model.  We  need  not  fear  to 
copy  what  has  come  from  the  studio  of 
such  a  master.  Let  us  have  on  record 
the  prophetic  speculations  of  the  Gausses, 
and  Faradays,  and  Humboldts,  as  the 
pioneers  of  our  journey,  and  then,  may- 
hap, we  *shall  make  use  of  their  talents 
as  leaders,  and  not  mefely  attempt  to 
come  up  with  them  by  travelling  at  our 
slow  pace  through  all  tne  difficulties  they 
have  encountered. 

How  can  men  be  aware  of  what  is 
doing  by  those  of  congenial  philosophic 
bias  with  themselves,  when  such  inform- 
ation is  dispersed  through  innumerable 
books,  and  pamphlets,  and  serials, 
crowded  with  other  (useful)  matter? 
Thousands  are  eager  to  engage  in  patient 
research,  and  to  prosecute  discovery; 
but,  like  Columbus,  they  have  no  guide 
but  their  own  sagacity  to  indicate  where 
the  new  land  is  likely  to  be  found,  and 
they  would  hail  with  joy  the  appearance 
of  a  monitor  which  might  condense  the 
suggestions  of  the  more  keen  witted,  and 
tell  them  where  their  exertions  might  be 
expected  to  be  rewarded  with  a  prize. 

I  long  to  see  the  pages  of  such  a 
work,  and  with  your  permission,  I  shall 
give  the  outline  which  is  now  present  to 
my  conception  of  it.    I  am.  Sir,  &c., 

*    John  MacGrbqob. 

*  Mr.  EUice,  of  Trinity  College,  Cambridge,  now  en- 
({aged  upon  a  new  edition  of  the  worki  of  LoidBacon. 


TXraXISH  HOOKAH  YINTILATOK. 

Sir, — In  a  recent  clever  contribution 
to  your  excellent  Journal,  by  my  inge- 
nious friend,  Mr.  Dredge,  he  illustrates 
his  meaning  by  referring  to  the  Turkish 
pipe.  I  had  a  model  constructed,  and 
while  looking  at  it  in  action,  it  occurred 
to  me  that  the  principle  was  susceptible 
of  application  to  purposes  of  ventilation. 
Let  us  suppose  a  reservoir  of  water, 
sufficiently  often  renewed :  in  winter  it 
might  be  warm,  in  summer  cold.  A 
simple  air-pump — the  few  tubes  neces- 
sary, of  sufficient  diameter — ^having  been 
properly  arranged,  might  be  set  in 
motion,  yielding  an  ample  supply  of 
moist,  fresh  air,  devoid  or  all  impurity. 
Moist  air  is  beneficial  in  certain  diseases. 
I  would  recommend  a  ventilating  appa- 
ratus, on  the  principle  here  laid  down,  to 
the  consideration  of  the  managers  and  di- 
rectors of  the  Hospital  for  Consumption.- 
For  the  treatment  of  consumption  in 
private  houses  it  would  likewise  he  appli- 
cable, also  to  that  of  pulmonary  inflam- 
mation. There  would  be  no  difficult v  in 
fixing  the  apparatus.  It  might  be  worked 
by  hand,  by  a  smoke-jack,  by  the  wind, 
or  even  by  a  turnspit- dog.  The  water, 
if 'desired,  could  be  impregnated  with 
perfumes  or  with  medicinal  substances, 
the  genial,  and,  it  might  be,  healing 
influence  of  which  would  flow  in  with 
the  air  current. 

The  foregoing  suggestion  is  calca- 
lated  to  find  favour  in  warm  climates — 
Egvpt,  the  Indies,  Australia,  Africa, 
ana  even  the  south  of  Europe.  There, 
would  be  coolness  and  pure  moist  air, 
free  from  dust  and  insects.  Any  one 
who  has  sat  ill  at  ease — perhaps  sick — 
consumed  by  a  glow  that  seems  to  inflame 
his  very  blood,  could  appreciate  the 
relief  accruing  from  a  pure,  moist,  tem- 
perate atmosphere,  free  from  winged 
plagues,  sand,  dust,  and  every  impuritv. 
Air,  were  it  from  impurest  sources,  conld 
hardly  escape  the  deterging  influence  of 
a  chlorine  or  vinegar  wash.  The  appa- 
ratus I  recommend  would  answer  better 
than  the  punkah,  which  merely  drives 
the  same  foul  atmosphere  backwards  and 
forwards ;  or  the  reed. screens,  drenched 
with  moisture — lattices,  by  means  of 
which  suffering  Europeans  try  to  miti- 
gate the  sultry  torment. 

I  am,  Sir,  yours,  &c., 

H.  M*CoBMAC,  M.B. 

Belfast.  May  13, 1848. 
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Btrew  at  B»  wl^n  the  btr,  C  D«  will 
turn  round  until  it  strikes  the  ohedL-pw 
a,  which  will  arrest  its  further  progress ; 
it  will  then  arrest  the  screw  until  it  ac- 
quires the  position  seen  in  figi  1.  Under 
the  thumb-screw,  is  a  small  metal  batttNi 
and  washer  of  vulcanized  India  rubber, 
which  effectually  seals  any  aperture  at 
the  screw. 

The  vessels  to  which  this  contriTaMe 
is  applied  may  be  of  meul,  earthenware, 
or  glass ;  it  is  only  requisite  to  have  the 
lids  accurately  turned,  if  of  metai--« 
well  ground,  if  of  any  other  raaterial; 
but  in  all  cases,  the  bar  C»  must  be  made 
of  metal.  A  metalic  case,  even  with  sa 
aperture  of  6  or  more  inches  diametec, 
when  thus  secured,  b  both  air  and  r**— 
tight. 

I  am,  your  obedient  servant, 
HamiT  1 

London,  Uvf,  IMS. 


Fig.  2. 


Sir,— Having  some  time  ago  occasion 
for  an  air-tight  case,  or  jar,  I  designed 
the  one  of  which  I  now  forward  you  a 
description .  The  value  of  air-  tight  oases 
for  shipping  certain  articles  is  well  known. 
My  object  was  not  to  obtain  a  perma- 
nently hermetically  sealed  case,  but  a 
useful  article  capable  of  various  appli- 
cations, having  a  pretty  large  aperture 
when  open,  and  therefore,  very  sniuble 
as  a  package  for  keeping  biscuits,  or  any- 
thing perishable,  from  the  attacks  of  in- 
sects or  the  influence  of  the  atmosphere, 
or  even  of  water,  if  submerged. 

The  above  figures  represent  tin  canis- 
ters, the  first  closed,  the  second  in  the 
act  of  being  opened. 

The  references  to  both  are  alike;  A 
is  the  tin  canister ;  B,  a  cast  metal  cir- 
cular lid,  having  a  screw  6,  in  the  cen- 
tre, passing  through  a  metal  bar  C, 
and  marked  by  a  thumb-screw  on  the 
outside;  the  whole  is  inserted  in  a  cast 
metal  rim  D,  soldered  to  the  canister. 
Fig.  2,  may  represent  the  removing,  or 
inserting  of  the  lid  B,  into  the  metal 
rim  D.  Supposing  it  replaced ;  then  to 
fasten  it,  we  have  only  to  turn  the  thumb- 


ON  THB  PREBiaVATION  OF  WOOD  IS 

TO  BB  SICPLOTSD  VOR  BOILDTirG  PI7»- 
P0SB8,  AND  MOEB  PABTIOULAnJLT  VOB 
&AILWAT  SI.BBPBma.  BT  MBSBBS.  B. 
HITTIK  AND  BOVTIONT. 
[Tnuiilftted  from  the  ManUtur  Zm^tukm  fcr  Oe 
U*chanie/  Mainiut.} 
It  is  the  ooDitant  action  of  the  nunstnrs 
and  the  oxygen  of  the  atmospheric  air, 
which,  penetrating  into  the  very  heart  of  tiie 
wood  by  absorption  and  infiltration,  prodaoe 
on  the  elementary  fibres  a  slow  oombostioa, 
which  destroys  the  wood,  and  to  vModk 
Liebig  has  given  the  Qsme  of  eremaeaum. 
These  elements  of  destraction  enter  by  ^ 
ends  of  the  wood  only,  and  according  to  Ihs 
grsin ;  hence  it  results  that,  if  they  ars  act 
allowed  to  operate  upon  the  wood,  it  may  be 
preserved  for  sn  almost  indefinite  peiM. 
Observation  and  ezperieBoe,  as  well  es 
sdentifio  data,  mdicate  that  the  most  nabaial 
way  of  efiecting  this,  is  by  hermetieaUy 
closing  the  absorbing  extremities  of  tbe 
wood.  The  methods  which  have  been  ess- 
ployed,  or  proposed  to  be  employed  for  this 
object,  have  been  deemed  inefficient  by  the 
authors,  and  they  have  therefore  suggested 
a  new  one,  which  is  as  follows : — ^They  pro- 
pose to  dry  the  ends  of  the  wood,  to  neu- 
tralize their  hygrometric  properties  by  a 
slight  combustion,  and  to  hermetically  doss 
them  by  means  of  a  mastic,  which  penetrates 
between  the  fibres,  incorporates  itself  with 
them,  and  prevents  their  being  deterlwatsd 
by  the  destructive  elements  referred  ts« 
This  process,  which  is  stated  to  be  simple, 
dieap,  capable  of  being  carried  o«€  by  aay 
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workman  anywhere,  and  not  to  require 
either  machiDerj  or  workahopiy  is  performed 
in  the  following  manner : 

1.  The  ends  of  the  wood  are  immersed  in 
a  carburet  of  hydrogen,  such  as  Schist  oil, 
which  penetrates  yery  far  and  very  rapidly 
into  the  wood.  *^    ^ 

2.  The  enda  are  fired,  and  the  moment 
the  flame  goes  out,  are  then  plunged,  to  the 
height  of  a  few  inchesi  in  a  hot  mixture  of 
pitch,  tar,  and  gum-lac,  which  is  slightly 
socked  up  between  the  fibres,  so  aa  to  form 
at  each  end  a  sort  of  hermetic  aeal. 

3.  The  wood  ia  then  tarred  all  oyer  by 
the  ordinary  methods. 


MKSaas.  DA  KIN  AND  CO.'g  COFFBB- 
mOABTINO  MACRINB. 

London,  May  13,  1848. 
No.  1,  St.  PauPo  Churchyard. 
Sir,«We  obserye  an  advertisement  in 
to-day's  2Vm«,  headed  "Fatal  Explosion 
of  Dakin's  Coffee-Roasting  Machine."    We 
bog  to  inform  you  that  our  patent  is  in  no 
way  connected  with  anything  exploeipe,  but 
that  the  accident  alluded  to  was  caused  by 
the  bloiAng  up  of  one  of  Brown  and  Com- 
pany's patent  cellular  ovens,  which  wo  were 
trying,  as  a  means  for  obtaining  the  heat  we 
required  to  roast  coflfee.   With  regard  to  the 
speotfioataon  given  in  your  Magazine  as  ours, 
we  know  nothing  whatever  of  it;  it  refers, 
we  believe,  to  the  patent  above  named,  and 
known  as  '*  Brown's  Patent  Cellular  Steam 
Plate."  We  have,  therefore,  to  request  that 
you  will  cause  the  error  in  the  advertisement 
toberectified,andthatinthe  neztissueof  your 
Magaaioe,  the   errors  there  set  forth  may 
likewise  be  correctly  explained  to  the  public. 
As  the  evidence  before  the  inquest  will  be 
published  by  that  time,  you  will  have  full 
opportunity  of  doing  so. 

We  remain,  yours  respectfully, 

Dakin  &  Company. 
7b  tk$  Editor  qf  the  Mechanics' 
Magaxine. 

We  do  not  see  that  we  have  anything  to 
eorreot  or  explain.  We  stated,  in  expnss 
terms,  {ante  p.  460,)  that  the  unfortunate 
Mr.  Dakin  had  left  his  invention  unspecijied, 
but  that  it  appeared  to  us,  from  the  accounts 
in  the  newspapers,  to  consist  in  the  appli. 
cation  to  coffee-roasting  of  the  hot-water 
plates  .of  Messrs..  Brown  and  Co.,  whoee 
ipoei/UoHan  we  gave  at  length— not  as  show- 
ing the  part  of  the  apparatus  invented  by 
Mr.  Dakin,  bat  the  part  of  it  which  ex- 
,pk>ded.    Messrs.  Dakin  and  Co.  now  tell 
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ns,  to  be  sure,  that  their  patent  ia  "  in  no 
way  connected  with  anything  oxploiive  /*'«— 
(the  italics  are  their  own.)  Happy  would 
it  have  been  for  their  late  partner  jiad  this 
only  been  true.  The  connection  was  simply 
this:— There  was  a  silver  cylinder,  or  a 
cylinder  lined  with  sUver,  the  invention 
of  Mr.  Dakin,  which  contained  the  ooifee, 
and  revolved  within  a  cellular  steam  cylin- 
der, the  invention  of  Mifssn.  Brown  and 
Co.  Both  were,  unqiiestionaUy,  part  and 
parcel  of  one  apparatus.  Prom  the  pro- 
ceedmgs  at  the  second  meeting  of  the  coro- 
ner's inquest,  which  we  subjoin,  it  appiirB 
that  the  proximate  oanse  of  the  aeddent  was 
the  defective  quaUty  of  the  iron  of  which  the 
cellular  cylinder  was  composed : 

A4fo«med  IngueeL-^MondAj,  May  15. 

(rrom  the  Daily  News.) 
^^J-J?^^  Fm«^,  consnltlng  engineer,  having  de- 
scribed the  ojUndrical  power,  proceeded  to  give  his 
opinion  as  to  how  the  acddent.  arose.  It  ohTiously 
iras  caused  by  the  water  in  the  o?en  having  a 
greater  presiure  than  the  metal  could  reslet,  the 
metal  twingat  that  part  exceedingly  poroui  and 
nnaound  ^honeycombed  ia  the  technieaJ  phrase  — 
A  Juror :  Do  you  beUeTc,  sir,  that  the  iron  used  in 
coating  the  cylindrical  oven  was  the  best  pig  iron? 
—Mr.  Farey :  Oh  dear  no-rery  bad.  In  that  por- 
tion where  the  fracture  has  taken  place  I  donok 

£^2f-lL'*#^f^^*°,l^°'*l**  *'  •houldhave  been. 
ForHoDs  of  It  are  altogether  defectlre.  and  eontaln 
small  graiiM  almost  like  shot.  Thrw»  plugs  were 
forced  out  by  the  explosion ;  one  of  the  passages 
Was  a  little  stripped,  but  not  so  much  as  to  lead 
to  the  impression  that  it  had  been  forced  out  befbra 
the  explosion  of  the  oven  Itself. 

Mr.  Renton,  foreman  to  Mesars.  Robinson  and 
Co.,  was  called,  and  corroborated  Mr.  Farcy's  evi- 
dence as  to  the  cause  of  the  accident  in  evSry 
partieular.  ' 

The  proceedings  were  then  adjourned  until 
Tuesday  next.  Before  the  Jury  broke  up,  Mr. 
James  said,  Messrs.  Brown  had  now  in  work  ma- 
chinery of  the  same  description  on  their  own  pre- 
mises, and  if  any  of  the  Jury  would  fhvour  them 
with  a  visit  the  members  of  the  firm  would  be  very 
happy  to  explain  its  mode  of  operation. 


BLKCT&IC  CLOCKS. 

Sir,— I  b^  leave  to  acknowledge  the 
politeness  of  your  correspondent,  **E.  L." 
in  your  last  Number.  I  find,  however,  on 
referring  to  the  volume  of  your  Journal 
which  he  indicates,  that  the  notice  of  BIr. 
Wadham's  electrical  clock  is  merely  copied 
from  a  Bath  newspaper,  and  is  by  no  means 
clear  as  to  the  detail.  Perhaps  "  £.  L." 
can  Inform  me  where  I  can  see  a  more 
minute  deseription. 

So  far  as  I  can  judge  from  the  article  in 
question,  Mr.  Wadham's  contrivance  does 
not  seem  to  possess  that  peculiar  featura  of 
the  B^ontoir  eseapement  in  whioh  tlie 
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exeellence  of  the  arrangement,  as  applied  to 
electric  clooks,  would  consist,  that  is*  a 
rigidly  untform  xnoTiog  force  as  applied  to 
the  pendulum  or  balance.  We  are  told  that 
the  electro -magnet  sets  in  motion  a  ratchet- 
wheely  the  rerolation  of  which  **  imparts 
power  to  a  spring,  which  not  only  sustains 
the  original  impulse  given  to  the  machine, 
but  accumulates  it."  If  I  understand  this 
rightlj,  the  magnetic  force  is  allowed  to  bend 
the  spring  to  a  greater  extent  when  in  ener- 
getic action  than  when  in  a  wealc  condition. 
Now  we  know  that  the  more  a  spring  is 
bentr  the  greater  the  force  which  it  will  ex- 
ercise in  unbending.  The  defect  of  this 
arrangement  therefore  is,  that  the  source  of 
irregularity  is  only  remoTed  a  little  further ; 
the  spring  being  irregularly  bent  up  as  the 
moving  power  varies,  exerts  a  variable  in- 
fluence on  the  escapement  of  the  clock. 

I  had  foreseen  this  difficulty,  and  there- 
fore preferred  using  a  weight  instead  of  a 
spring  ;  hut,  upon  consideration,  I  thought 
that  a  little  contrivance  would  enable  me  to 
apply  a  compensating  arrangement,  and 
thus  render  practicable  the  application  of 
the  principle  to  marine  chronometers. 
I  am,  Sir,  yours,  &g., 

W.  HiSLOP. 

City  of  London  Literaiy  and  Scientific 
Institation.— May  16, 1848. 


BI&KMTBK'B  IUPROVKMBNTB  tK  SMELTING 
COPPBR  AMD  OTHBU  ORBS. 

rPatent  dated  November  16,  1847.  Patentee, 
'William  Blrkniyre,  Southdown,  Cornwall.  Bpeoi- 
flcation  enrolled  May  J  6, 1848.] 

The  improvements  which  form  the  sub- 
ject of  this  patent  relate  generally  to  the 
smelting  of  copper,  silver,  lead,  tin,  and 
antimony,  but  are  stated  to  be  more  espe- 
cially applicable  to  the  sulphurets  and  arse- 
nurets  of  copper,  known  as  copper  pyrites, 
copper  glance,  variegated  copper  ore,  and  fahl 
ore,  and  (but  in  a  minor  degree)  to  peroxide 
of  tin,  and  the  carbonates  and  oxides  of 
these  ores,  when  contaminated  with  the 
sulphurets  or  arsenurets  of  copper. 

The  object  of  the  first  improvement  de- 
scribed, is  to  abate  the  nuisance  of  the  volati- 
liiation  of  sulphur  in  the  state  of  sulphurous 
and  sulphuric  acid,  arseneous  acid,  &c.  This 
is  effected  by  roasting  the  finely  pulverised 
ore  on  trays,  in  an  iron  pyrites*  kiln,  by  the 
heat  evolved  from  the  combustion  of  the 
iron  pyrites ;  afterwards  lixiviating ;  and  finally 
^  subjecting  the  ore  to  the  well-known  process 
of  cementation,  or  electro-metallurgy.  Full 
one-quarter  per  cent,  more  of  pure  copper 
is  stated  to  be  thus  obtained  from  *'  seven 
and  a  half  per  cent."  ore ;  while  nearly 
the  whole  of  the  sulphur  is  saved  by  con- 
verting two-thirds  of  it  into  sulphuric  acid, 


and  the  greater  portion  of  the  remunder 
into  salts,  by  combining  the  sulphuric  add 
with  the  oxides  of  iron  or  zinc. 

Secondly.  Instead  of  employing  a  ni- 
trate and  sulphuric  acid  alone  in  a  nitre* 
-  pan,  the  patentee  mixes  a  nitrate,  in  the 
same  proportion  to  the  sulphur,  aa  before, 
with  the  ore  upon  the  tray,  and  calcines  tlis 
mixture,  so  that  the  nitrate  of  potash  or  of 
soda  may,  at  the  same  time,  supply  the 
vitriol  chamber  with  the  deutoxide  or  other 
oxide  of  nitrogen,  which  is  indispensable  to 
the  manufacture  of  vitriol  upon  a  large 
scale,  and  oxidate  a  considerable  porticRi  of 
the  sulphur  and  arsenic,  by  oonvertiDg  tiiem 
into  sulphates  und  arseniates  of  loda  or 
potash. 

In  carrying  out  his  Invention,  the  patentee 
employs  a  pair  of  ordinary  mnndic  kilns,  of 
an  octagon  shape,  which  are  on  the  outside 
1.3  feet  long,  7i  feet  broad,  9  feet  high,  and 
5  feet  diame>er  inside,  and  lined  with  fire- 
brick.   An  iron  or  leaden  cistern,  filled  with 
water,  is  placed  under  the  grate,  to  obiiats 
the  temporary  nuisance  of  the  sulphuric  and 
sulphurous  acid  on  drawing  the  mundie  ash, 
the  cistern  being  provided  with  a  sliding  top, 
to  prevent  the  too  rapid  vaporization  of  the 
water.     Strong  iron  bars  are  fixed  inside, 
above  the  charging,  door,  on  which  rests  liie 
tray  containing  the  nitrate  and  copper  ore. 
An  opening  is  cut  in  the  side  of  the  kiln,  to 
adroit  of  the  tray  sliding  freely  in  and  out 
with  the  superimposed  mixture.    The  tivf 
is  made  of  copper  or  iron,  or  of  iron  coated 
on  the  top  surface  with  earthenware  or  porce- 
lain.    It  is  four  feet  and  a  half  long,  and 
three  feet  and  a  half  broad,  vrith  a  rim  three 
or  four  inches  high   all   round,  so  that  a 
free  passage  may  be  given  to  the  vapoars 
from  the  mundie  through  an  opening  in  the 
top  of  the  kiln  into  the  vitriol  chamber. 
The  charging  door  is  furnished  with  an  air- 
hole and  sliding-damper  for  regulating  the 
admission  of  air  above  the  mundie,  wkiek 
is  most  essential  to  the  sucoessfhl  manufae- 
tore  of  vitriol.    The  air  which  is  neoeaniy 
for  the  combustion  of  the  iron  pyrites  is 
admitted  through  the  fire-bars  of  the  gnte. 
The  vitriol  chamber,  which  is   \b^\  feet 
long,  \\\  feet  wide,  and  8  feet  high,  is 
divided  into  three  compartments  or  *'  bot- 
toms," and  each  furnished  with  an  appara- 
tus for  ascertaining  the  hourly  production 
and  strength  of  vitriol.     This  apparatus 
consists  of  a  stout  glass  tube,  22  ins.  longt 
which  is  bent  at  a  right  angle  at  6  ins.  from 
the  end.    The  short  leg  is  fixed  In  a  half 
inch  lead  pipe,  prerionsly  soldered  to  an 
opening  in  the  bottom  of  the  up-tumed  load, 
and  the  space  between  the  tube  and  pipa 
made  tight  by  luting,  while  the  longer  oae 
is  graduated  into  inches  and  tenthf.     Aboat 
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a  foot  diBtant  from  each  tube  is  fitted  to  the 
bottom  of  the  compartment,  a  double  curved 
leaden  syphon,  which  is  furnished  with  a 
month* piece  and  air-hole  in  the  top  bend. 
When  it  is  desired  to  take  an  observation, 
the  glass  tube  is  blown  down  to  expel  the 
acid  into  the  chamber,  and  the  depth  of 
Titriol  therein  contained  easily  discovered. 
The  air-hole  and  outlet  end  of  the  leaden 
syphon  are  closed,  and  the  air  exhausted  by 
the  mouth-piece ;  the  vitriol  then  flows  and  is 
tested  by  the  ]:}-drom6ter. 

The  pateatee  states  that  with  an  appara- 
tus of  the  dimensions  given  above,,  two  tons 
of  ore  may  be  calchied,  and  three  tons  of 
vitriol,  of  the  specific  gravity  of  1847,  may 
be  produced  daily. 
^  Ten  owt.  of  iron  pyrites  reduced  to  the 
tiie  of  walnuts,  is  shovelled  into  one  of  the 
f  kilns,  which  is  previously  lighted,  and  nearly 
charged.  At  the  expiration  of  six  boors, 
the  other  kiln  is  similarly  charged,  and  so 
on  alternately.  Eight  cwt.  of  mundic  ash 
is  withdrawn  for  every  charge  of,  ten  cwt. 
of  mundio,  of  40  per  cent,  sulphur,  as  for 
every  32  per  cent,  of  sulphur  which  it  loses 
it  gains  12  per  cent,  of  oxygen.  The  tray 
is  filled  with  li  cwt.  of  ore,  which  is 
spread  evenly  over  it,  and  occasionally 
raked,  in  order  that  the  whole  may  be 
equally  exposed  to  the  action  of  the  heat. 
When  (t  is  sufficiently  roasted,  the  tray  is 
slid  out,  and  the  ore  dropped  into  a  leaden 
cistern,  about  three  feet  below  the  opening, 
which  is  supplied  with  hot  water  from  the 
cooling  cistern,  and  is  slightly  acidulated 
with  sulphorie  acid  to  prevent  the  formation 
of  a  sub-salt  when  precipitating  the  copper 
from  the  sulphate  of  copper  by  the  Use  of 
iron  or  ziac.  The  solution  is  then  run  into 
suitable  vessels,  and  the  copper  precipitated. 
After  which  the  ore  is  roasted  a  second 
time,  and  the  pure  copper  obtained. 

IRISH  REGISTRATION  CASE. 
Queen's  Bcnch,  Mat  6. 
Be/ire  Chi^  JtuUee  Blaekburne;  Ju$tices  Cramp- 
ton,  Perrin,  andjioore, 

WILLIAM  l6w)IDS8  AMD  OTIIBRS  V,  JOHN  aftOWKS 
AND  0THXR8. 

Mr.  Whlteiide,  Q.C.,  and  Mr.  Holmes  for  the 
pUlntifls,  showed  cau»e  against  a  conditional  order 
to  set  aside  the  verdict  which  had  heen  obtained  for 
the  plaintiflii  at  the  last  assizes  for  the  county  of 
Antrim. 

Ma.  Whxtbsior  said,  the  action  was  brought 
under  the  5  and  6  Vict.,  c.  100  (the  Designs  and 
Copyright  Act),  and  the  plaintiffs  recovered  the  full 
penally  of  £30  for  a  breach  of  their  copyright. 
The  plaintiffs  had  intended  to  proceed  for  several 
other  penalties  for  other  breaches;  but  at  the  sug. 
gestion  of  the  Judge,  intimating  that  the  object  was 
not  the  recoveiy  of  money,  but  merely  to  assart  the 
plaintiffs'  title,  they  waived  the  others.  There  was  . 
one  objection  made  at  the  trial,  viz.,  that  the  design 
was  not  registered  in  the  names  of  the  plaintiffs  as 
proprietors,  it  being  registered  in  the  nsmss  of 


William  and  James  Lowndes  and  Company;  and 
it  was  contended  that  there  was  no  evidence  of  the 
parties  coDstituting  the  firm . 

Mr.  Tomb,  a.C.,  fur  the  defendants,  observed, 
tbey  did  not  rely  on  this  objection. 

Mr.  Whitesidx:  Then  we  proceed  at  once  to 
the  question,  and  it  arises  under  the  third  section 
of  the  5th  and  6th  Vict.,  c.  100.  Wo  registered  under 
the  tenth  clasA  enumerated  in  that  section.  The 
defendants  say  we  should  have  registered  under 
the  twelfth  cla^s.  Our  design  is  printed  by  litho- 
graphic ink,  and  our  witnesses  swore  it  was  called 
printing  in  the  trade.  The  fourth  section  provides 
for  the  conditions  of  copyright  and  for  the  registra- 
tion. 

Chief  Justice  Blackburkb:  The  textile  fabric 
exists  p^  se,  then  the  pattern  Is  impressed,  and  the 
ulterior  process  is  sewing  or  working. 

Mr.  Whitesidb  :  We  contend  that  the  objections 
to  the  registry  cannot  be  made  after  the  article  Is 
registered.  The  registrar  is  appointed  to  register 
the  design  according  to  the  Act  of  Parliament,  and 
if  he  registers  wrong,  how  can  the  designer  bo 
affected?  How  can  a  wrong  registry  vitiate  the 
right  of  the  plaintiffs?  These  articles  are  printed 
goods,  and  we  fkll  clearly  within  the  words  of  sec* 
tlon  10. 

■  Judge  MooBE :  The  registrar  is  to  take  his  in- 
structions Orom  the  pattern. 

Chief  Justice  Blackbubkx:  The  certificate 
concludes  you. 

Mr.  WiiiTKsiDE :  The  certificate  is  evidence  of  a 
novelty  of  design  as  well  as  of  oiher  matteis,  and 
the  analogous  case  of  a  patent,  Neiisoo  v.  Harford. 
8  Mees.  and  Wils.  806,  is  conclusive.  Here  is  a 
design,  and  our  specification  Is  under  class  10  of  the 
act,  and  we  prove  it  aa  an  article  to  which  printing 
is  applied. 

Mr.  Tomb,  Q.C,  and  Mr.  Avdrbws,  for  the  de- 
fendants, said,  that  previous  to  the  passing  of  this 
Act  there  had  been  oiher  statutes  paased  to  protect 
designs,  but  without  dwelling  on  them  we  may  at 
once  come  to  the  present  Act ;  and  the  third  sec- 
tion is  the  important  one,  "whether  such  design 
be  applicable  to  the  ornamenting  of  any  article  of 
manufacture."  These  are  the  material  words.  The 
question  is  on  the  word  "applicable."  We  contend 
it  means  by  printing,  or  by  embroidery,  or  by 
sewing. 

Judge  Pbrbib  :  Suppose  the  pattern  registered 
under  a  wrong  class,  if  any  other  person  use  that 
design,  is  it  not  an  injury  to  the  deslguer? 

Mr.  Tomb:  Jf  the  owner  of  the  pattern  have 
registered  wrong,  he  has  no  right  to  maintain  hia 
action.  He  mubt  state  the  number  of  the  elass, 
and  the  word  "application"  shows  this— that  if  the 
pattern  or  design  to  be  aflixed  to  the  textile  flsbrlc 
be  done  by  printing  it  comes  under  one  class;  if 
not  done  by  printing,  it  oomes  under  another  class. 

Judge  Crampton  :  The  design  is  applied  to  mus- 
lin fabrics ;  the  designer  may  ornament  it  either  by 
embroidery  or  sewii^.  Is  that  not  witliin  the  lOth 
class? 

Mr.  Tomb  :  We  contend  that  the  Act  of  Parlia- 
ment means  the  ultimate  application  of  the  design. 
Here  tlte  work  was  done  by  the  needle  and  by  em- 
broidery. Printing  means,  not  the  tracing  of  the 
patterns,  but  the  permanently  affixing  that  design 
for  the  ornamenting  the  article  for  sale. 

Judge  Pe&bik  :  if  a  roan  registers  his  pattern 
under  any  class,  how  can  another  person  use  it  for 
anolbcr  purpose. 

Judge  MooRE :  It  would  be  a  strong  construction 
to  say,  that  if  the  plaintiff  registered  wrong,  you 
would  have  a  right  to  use  his  design. 

Judge  Pebrik  :  The  Act  of  Parliament  is  to  pro- 
tect the  design,  no  matter  under  what  clais  regis- 
tered. We  say  the  words  in  the  act.  "  to  be  applied," 
refer  to  the  appearance  of  the  article  when  presented 
to  the  public.  There  la  no  intermediate  operation. 
The  Srd  section  says,  "  be  applicable  to  the  orna- 
menting of  any  article  of  manufacture."  That 
means  the  ultimate  result. 
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Chief  Juitioe  Blackbvkxs:  Any  ^pUcaUoa  of 
the  design  will  not  eid  the  defendant. 

Jttdfe  PxKUv :  You  should  show  us  that  eren 
if  tiie  design  be  wronglj  legistered,  you  have  a 
right  to  use  it. 

Judge  Ckamptok:  Suppose  the  defendant,  in- 
stead of  applying  the  design  to  the  ultimate  ornsr 
menting,  nad  taken  the  design  by  lithographic 
press,  on  his  woven  fabric,  and  embroidered  it,  and 
sold  it  in  that  state,  would  it  come  within  the  sec* 
tionf  or  if  by  the  7th  section  there  is  contemplated 
an  intermediate  appllcstion,  why  not  an  interme- 
diate one  in  class  10  of  the  Srd  section !  The  7  th 
seetion  says,  "  during  the  existence  of  any  such 
right ;"  that  lefers  to  the  right  given  by  the  statute, 
and  on  the  words  in  the  Srd  section  the  applioation 
is  for  the  respective  tarms  therein  specified  the 
proprietor  should  have  the  right;  the  common  law 
right  is  not  further  interfered  with,  except  as  this 
statute  authorizes. 

Judge  CaAXPTOV :  You  are  bound  to  show  us 
that  this  is  a  wrong  registration.  Does  the  word 
*'  applied*'  refer  to  some  intermediate  step,  or  to  an 
ultbnate  result  f  We  say  to  the  latter ;  this  tracery 
work  hss  nothing  to  do  with  the  ornamenting. 

Judge  Mooax :  The  7th  section  prevento  you 
nsiog  the  copyright. 

Judge  CxAMPTOv :  Do  not  the  words  "or  by  any 
other  prooess  by  which  colours  are  or  may  hereafter 
be  produced,"  throw  a  difficulty  in  your  way? 
Those  words  mean  as  to  the  production  and  im- 
prassing  of  colours,  colouring  per  m,  either  by 
stamping  or  some  chemical  process.  The  words  in 
the  8d  section,  "  shall  have  the  sole  right  to  apply 
the  same."  mean  the  mode  in  which  the  work  is 
presented  to  the  pablic.  The  pattern  Is  stamped, 
and  is  solely  for  a  guide  to  the  workman.  A  cdour 
is  not  produced  by  sewing,  but  by  stamping.  Be- 
tween each  of  the  classes  there  is  a  distinct  char 


racteristlc;  but  it  is  the  accident  not  to  beehamc 
teristic  the  phdntliPs  counsel  wish  to  subotitat*. 

CSiief  Justice  Blackivub  :  The  eouxt  are  of 
opinion  that  the  view  of  this  case  taken  bj  thio 
Judge  at  the  trial  was  correct.  The  intention  of  the 
Act  of  Parliament  was  to  prevent  piracy  of  invwtt- 
tions  and  to  protect  the  property  of  the  deoigacc; 
It  is  plain  that  the  design  in  the  present  caae  waa 
well  registeied  as  Calling  under  class  10,  which  class 
is  sufficiently  extensive,  and  comprehends  patterns 
either  of  needlework  or  embroidery.  But,  whather 
or  not,  here  is  a  proper  rBglstir,  and  the  omiitiiHi 
of  that  design  is  protected  by  the  Act. 

Judge  CRAxrroK :  Have  the  defendante  piraled 
a  design  from  the  plaintifi  or -not?  That  quaatin 
is  to  be  decided  by  another,  whether  the  xoaUtratJon 
be  good  or  not  ?  The  article  is  admitted  to  be  a 
woven  fabric  composed  of  cotton,  and  the  deaign 
applied  by  printing,  which  I  admit  ia  not  a  noeoa- 
aary  procesa,  but  an  Intecmedlato  onej  but  the 
section  says  "  by  any  other  procas,"  and  surely  the 
question  is,  whether  the  defendante  hare  not  applied 
the  deaign  by  a  prooesa  Iqr  vhieh  ooloora  are  poo* 
dueed  on  textile  liahrtea,  oc  may  hereaAcc  he  pio. 
duced.  My  improssion  ia,  that  the  da^gn  was 
intended  to  be  applied  by  a  proeess  which  might 
.  produce  eolours  on  the  febrio. 

Judges  Ppxaiv  and  Mooxx  eonourred. 

Cause  allowed  with  costa. 


WSSKLT  LUT  OV  KBW  BNOUflH  PATBXTS. 
iShM  onlu  SmUd  tki*  Wmk,) 
WiUlam  Taylor,  of  Birasingfaaas,  XMcbanial,  fat 
an  improved  mode  of  tumixig  up  or  bending  flat 
platea  of  malleable  metals,  or  mixture  of  metala,  &j 
aid  of  maehineryi  into  the  fonn  of  tohea.  May  1 8  ; 
six  months. 


WBBKLT  LIST  OF  DBSIONi  VOB  ABTI0LB8  OF  UTILITY   BBGTSTBRBD, 
Date  of  No.  in 


Regtstra-the  Re- 
tion.  gister. 
May  15     1448 


16      1448 


17 


1450 
1451 


1453 


Proprietors*  Names.  Addrecsea.  Sol^eota  of  Dotlgu. 

Alflred  Homy  Still  .^.«  Oaa  Light  and  Coke  CompaaVfe 

Worka,  8hoiediteh...„ Gai  pnrifler. 


Robert  Linton  and  John 

Whitfield ^.^  Liverpool  .......... 


John  Davey  Hailea. Linton,  Cambridgeahire  

Robert  Henry  William 

Bartlett  . — Rpaom  .^ 

Henry  Bolt Birmingham „... 


Improvemente  In  the  art  of 
enttteg  and  poXtbagtog^ 
thw  aU  manoer  of  aaOs 
whioh  are  set  or  used  on 
sailing  vessels  and  steam- 
ers (Jibe  excepted.) 

Universal  orrery  globe. 

Eye  for  atair-roda. 
Portable  lettes  ateel-yard. 


^tiertifitementfite 


To  Zbtgineert  and  Boiler-Makers. 

J^AP-WELOBD  IRON  TUBES.  FOR  MARIJfE  AND  LOCOMOTIVE  STE.\BI-B OILERS.  Tnhetf 
Tuh«*r.l'**'"'  ?yV*"^K**.'?*'  purposes  j-all  s^rte  of  Gas  Fittings.  The  Birmingham  Pa^tlnm 
^^^n^^'Vu^*  4l  Carnhndgo-sireel,  Birmingham,  and  Smeihwich.  Staffjrlshlre.  3an ^t ui? BoUara 
and  Oa«  Tubes,  under  an  exclusive  License  from  Mr.  Ricliard  Pro^r,  Uie  Patentee, 
Ttl^  T"J*'  are  erteniively  u^ed  In  the  Boilers  of  Marine  and  Loeomot.ve  Steam  Engines  in 
?S£!rV?ii  "*"  x^"  Cotmnent:-Are  Stronger,  Lighter,  Cheaper,  aud  more  Durable  than  BraM  7r 
Copper  Tubes,  and  are  warranted  not  to  open  In  the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRIflNOHAM. 

Worka^Smethwfok,  Stafibcdahire. 
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GUTTA  PERCHA  OOBKPAinrS  WORKS. 

WHARF  ROAD,  CITY  ROAD, 

London,  Ut  April,  1848. 

rPHB  GUTTA  PERCHA  COMPANY  have  greftt  pleasure  Instating  that  the  at««dily  increasing  demand 
■■'  for  the  Fatzmt  Gutta  Psbcba  Dbitiho  Baxds  Justifies  the  utmost  confidence  that  thej  are  ftilly 
Improved. 

Their  durability  and  strength— permanent  contractility  and  uniformity  of  substance— (heir  non*suscep- 
tibility  of  injury  from  contact  with  Oils,  Oreasci  Acids,  Alkalies,  or  Water^and  the  facility  vith  which  the 
tingle  Joint  required  can  be  made  in  Bands  of  any  length— render  them  supeiior  for  almoel  allwwking 
purposes,  and  decidedly  economical. 

Galoshxs,  TvBiiro  of  all  sizes,  Bouoixs,  Cathetebs,  Stethsscofzs,  and  other  Surgical  Instruments : 
IfoviDivos  FOB  PicTumB  Fbambs  Bud  other  decorative  purposes;  Whips,  Thokgs;  Texkzs,  Golf,  and 
Cbickbt  Balls,  ftc,  in  great  variety. 

Patent  Outta  PercHa  Shoe  Soles. 

The  applicability  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensiyely  and  satisfRCtorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Guita  Percha  Soles  wear  twice 
as  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  pexfeetly  impervious  to  wet 
until  quite  worn  through. 

Boot  aad  Shoe  Soles- for  Summer  Wear. 

The  fact  of  the  total  impervionsness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escape  the  suffering  which  theproverbial  uncertainty  of  our  climate,  even  in  Summeb,  so  often 
inflicts  upon  the  incautious,  and  this  eflect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

At  the  Msif  timtt  the  remarkable  non-conducting  propertiee  qf  Outtit  Pereka  agord  m  moU  vaittaUa  pro- 
teetion  to  those  who  are  subjected  to  suffering  or  inconvenience  by  walking  upon  heated  pavement*. 

The  question  of  the  durability  of  Gutia  Ftrcha  Soles,  as  compared  with  Leather,  has  long  since  been 
decided  in  favour  of  the  lormer;  aad  no  Instance  of  failure  liaa  yet  eome  to  use  kaow- 
le4ff e  of  the  Companj  which  may  not  he  ascrihed  to  a  nefflect  of  their  printed 
IHreetiona.  

Testimonials  relatinfi;  to  Shoe  Soles* 

"  Of  all  the  discoveries  and  inventions  which  have  hitherto  been  brought  into  notice  for  the  purpose  of 
presenring  the  feet  from  damp,  nothing  is  comparable,  either  in  cheapness  or  efficiency,  to  Gutta  Percha. 
Gardeners  especially,  whose  daily  occupations  occasion  them  to  be  much  in  the  open  air,  and  working  or 
standing  on  wet  ground,  will  find  thia  pliable  and  simple  substance  of  infinite  value.  The  natural  caution 
which  one  usually  feels  with  respect  to  new  things,  especially  when  they  eome  verp  highly  recommended, 
proTented  us  from  listening  with  much  attention  to  what  we  regarded  as  pretended  excelleDcies.  We  were, 
however,  induced  to  make  the  trial  of  a  pair  of  '  Gutta  Percha  Soles,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  daily  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Gutta  Percha  Soles 
are,  for  dryness  and  waimness  to  the  feet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
bility, it  ia  equal,  and,  we  think,  superior  to  leather.''>-Gard«iisrf'  and  Parmeri^  JourtuU,  February  IS, 
1848. 

(Copy.)  Iiowndes-etreet,  ]2tb  November,  1847.       ' 

If  T  BBAB  Sib, — I  have  for  some  time  worn  the  Outia  Percha  Soles,  and  am  verx  happy  to  bear  testi- 
mony to  the  admirable  qualities  of  this  substance  for  the  purpose  of  Shoe-making,  for  it  is  not  only  very 
durable,  but  perfectly  impervious  to  wet. 

The  Outta  Percha,  I  find,  possesses  properties  which  render  it  Invaluable  for  winter  shoes.  It  is,  com- 
pmred  with  Leather,  a  slow  conductor  ot  heat;  the  effect  of  this  is,  that  the  warmth  of  the  feet  Is  retained, 
however  cold  the  surf)sc«  may  be  on  which  the  person  stands,  and  that  clammy  dampness,  so  objectionable 
in  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  first  using  Gutta  Percha  shoes,  the  wearer 
ia  forcibly  struck  with  the  superior  warmth  and  comfort  which  Is  produced  by  this  non-condoctlug  property, 
and  I  confidently  predict  that  all  those  who  try  Gutta  Pexcha  will  be  steady  rustomers.— I  am,  my  dear 
Sir,  very  truly  yours,  JAMES  C.  CUMIIING,  M.D. 

To  C.  Hancock,  Esq.,  the  Gutta  Percha  Company. 

GxMTLSVSN, — 1  have  given  the  Otttta  Percha  Boot  Soles  what  may  be  considered  a  fair  trial ;  namely, 
three  months'  constant  wear  on  a  rough  gravelly  road,  and  can  bear  testimony  to  its  usefulness :  with  proper 
0are  inputting  them  on,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  Leather, 
and,  being  impervious  to  wet,  will  be  found  invaluable  to  persons  subject  to  damp  or  cold  feet.    W.  DIAR^ 

November  4th,  1847.  Principal  Officer  H.  M.  Customs,  WhitsUble. 

{Copy.)  Manchester,  Ist  March,  1848. 

8ia,^ln  the  month  of  August  last  I  began  to  wear  a  pair  of  Gutta  Percha  Soles,  put  on  by  my  father, 
who  is  a  shoemaker.  No.  13,  Port-street,  and  have  worn  them  every  day  siyce,  being  upwards  of  six 
months,  and  I  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  tne  soUs  would  wear  a  month 
lonxer.    They  have  out- worn  three  pairs  of  heels,  which  had  strong  Iron  nails  beat  in.— Yours,  &c., 
(Signed)  ALFRED  LAMB, 

Porter  at  Findlater  and  Mackie's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11>  Corporation- street. 

{Copy.)  Manchester,  8ih  March,  1848. 

8i«,— It  is  with  pleasure  that  I  bear  testimony  to  the  good  qualities  of  Guita  Percha  Soles.  You  are 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  in  all  weathers; 
and  since  I  began  to  tiear  Gutta  Percha  Soles,  I  have  not  bad  to  complain  of  wet  or  cold  feet:  the  pair  I 
have  on  now  have  been  in  almost  dsily  use  for  more  than  four  months,  and  ivf  fear  is  that  the  upper 
leathers  will  be  worn  out  first.  1  am  quite  sure  that  I  save  from  thirty  to  fifty  per  cent,  in  the  cost  of 
akoes,  in  consequence  of  ipy  family  wearing  Gutta  Percha  Soles,  and,  so  long  as  I  can  get  them,  I  intend  to 
wear  them  in  preference  to  anything  ehe  I  have  seen.— Yours  respectfully,     THOMAS  WHITEHEAD, 

To  Mr.  Heory  Statham^  11,  Corporation- street.  Gas  Office,  Town  Hall,  King-street. 
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Tki  gcDend  principle  on  which  these 
improved  gateways,  doon,  ihntten,  &c., 
if  constructed,  is  that  of  suspending  or 
pivoting  them  in  snch  manner,  that  ac- 
cording as  they  are  inclined  to  one  side 
or  the  other,  they  may,  by  the  mere 
force  of  gravity  close  or  fly  open,  and  in 
the  act  of  closing  or  opening  simulta- 
neouslr  lock  and  unlock  themselves. 
Tlie  iaea  is  a  good  one,  and  very  cleverly 
carried  out.  For  carriage-ways  in  par- 
ticular,  gates  on  this  plan  must  be  supe- 
rior to  all  others.  We  can  imagine  few 
better  appendages  to  a  country  mansion, 
than  a  gateway  which  at  the  touch  of  a 
lever,  (which  any  child  or  feeble  old  man 
or  woman  can  give,)  shall  fly  open  before 
yon  and  shut  of  itself  as  soon  as  you  have 
passed  through.  We  subjoin  the  inge- 
nious inventor's  specification. 

Speci/tcation, 
Fig.  1  is  an  elevation,  partly  in  section,  of 
tgaite  and  gateway,  constructed  according 
to  my  said  improvements ;  fig.  2  is  an  end 
clevatian,  and  fig.  3  a  plan  of  the  same ; 
A',  A^  are  the  two  leaves  of  the  gate,  which. 
Instead  of  taming  on  hinges,  as  vsnal,  are 
withdrawn  into  two  recesses,  BS  B*.  formed 
in  the  side-walls  of  the  gateway,  when  it 
is  desired  that  the  roadway  should  be  left 
clear ;  C  C  is  a  hollow  framework  of  wood, 
■or  metal,  which  is  supported  after  the  man- 
ner of  an  entablature  by  the  two  side- walls,' 
and  encloses  the  machinery  by  which  the 
gates  nre  acted  upon.  Within  this  frame- 
work there  are  two  platforms,  D^,  D',  which 
are  attached  to  it  by  means  of  pins,  E  E, 
<apon  which,  as  centres,  they  are  free  to 
move  up  and  down  to  a  certain  extent, 
limited  by  stops,  F  F,  which  form  part  of 
the  framework  C,  so  as  to  assume,  when  re- 
quired for  the  purpose  of  my  invention,  the 
position  of  inclined  planes.  Each  platform 
carries  a  set  of  parallel  rails,  r,  r,  r,  r,  run- 
ning in  a  direction  at  right  angles  to  the  line 
of  road;  6S  6S  G>,  G'  are  four  vertical 
rods*  two  of  which  are  attached  to  each 
leaf  of  the  gate,  which  terminate  at  their 
upper  ends  in  cross  bars,  U  H,  which  ser^e 
as  axles  to  two  wheels,  I  I,  which  rest  and 
move  freely  upon  the  rails.  These  rods, 
with  the  aid  of  the  framework  wheels  and 
rsiU  connected  with  them,  support  the  whole 
weight  of  the  gate,  keeping  the  same  bus* 
pended  at  a  short  distance  clear  of  the  ground. 
KK  are  two  uprights  which  support  the  ends 
of  a  cross  spindle,  or  shaft,  L,  to  which  are 
attached  two  levers,  M  and  N.    The  outer 


end  of  the  lever  M  is  attached  to  the  fpds 
of  the  two  platforms,  D^,  D',  by  means  of 
two  links,  or  connecting  rods,  d*-,  d^,  and 
from  tht  outer  end  of  the  lever  N,  tbere 
are  two  cords,  or  chains,  O^,^  O',  car- 
ried, which  pass  over  a  series  of  pulleys, 
P  P,  so  arranged  that  the  one  chain  ahall 
draw  down  the  end  of  the  lever  N,  and  the 
other,  when  similarly  acted  upon,  shall 
draw  It  up.  From  inspectiim  of  the  figures 
it  will  be  readily  understood,  that  sapposlog 
the  chain,  O',  to  be  puUed  downward,  the 
lever  N  must  be  drawn  downwards  from  the 
position  it  is  there  represented  aa  occupying, 
and  that  this  action,  by  means  of  the  linlui, 
d^,  d^f  must  lift  up  the  two  ends  of  the 
platforms,  D^  D',  which  are  over  the  mid- 
dle of  the  roadway,  and  lift  at  the  same 
time  the  leaves  of  the  gate  along  with  them ; 
but  as  the  platforms,  D^,  D*,  become  thns 
inclined  from  the  level  In  an  opposite  direc- 
tion to  that  which  they  previously  occupied, 
that  is,  towards  the  recesses  in  the  walls  of 
the  gateway,  it  follows  necessarily  thai  the 
two  leaves  of  the  gate,  A^,  A>,  will,  by  the 
action  of  grarity  run  down  the  nils,  r,  r. 
Into  the  recesses,  B  SB' .  A  reverse  action 
will  of  course  protrude  or  shut  the  leaves, 
that  Is  to  say,  by  puUing  the  chain,  O',  it 
will  raise  the  platforms,  D^,  D',  into  Ukdr 
original  position,  when  the  leaves,  A^,  A*, 
will  also  assume  their  original  positicm. 

The  engravings  which  I  have  just  de- 
scribed  include  also  a  representation  of  my 
Improvements  In  fastenings  as  applied  to  a 
double-leaved  gate:  a^,  d^,  are  two  catches 
attached  to  the  bars,  6s  G' ;  6  is  a  strong 
spring  fixed  to  one  side  of  the  frame  C,  to 
the  free  end  of  which  spring  there  is  attached 
a  catch  c,  which  is  so  adjusted,  that  when 
the  gate,  or  door,  or  shutter,  comes  into  Its 
proper  closed  position,  it  embraces  both  the 
catches,  aS  a?.  The  spring  allows  the  catdi 
e,  to  yield  to  the  pressure  of  the  catches, 
a^,efi  ;  but  the  moment  that  they  have  ad- 
vanced sufficiently  close,  it  oomes  up  into 
its  place,  and  holds  them  fast  until  relieved 
by  the  next  time  the  gate- opening  appara- 
tus is  put  into  action,  when  thei  gate  and 
catches,  aS  a*,  are  lifted  up  clear  of  the 
catch  e ;  ^  is  a  small  lever  attached  to,  and 
centred  upon,  one  of  the  uprights,  K,  oat 
end  of  which  lever  is  raised  and  depressed  by 
the  shaft  L,  and  the  other  end  is  connected 
by  a  rod  to  the  spring  b.  The  action  of  this 
lever  makes  surer  the  liberation  of  the  catch 
c,  from  the  grip  of  a> ,  a',  when  the  gate  is 
raised  up,  but  it  is  not  absolutely  necessary, 
and  may  be  dispensed  with. 

When  the  gates,  or  doors,  or  sfantteiSy  to 
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be  v^OTed  are  of  great  weight,  then,  instead 

of  applying  the  power  directly  to  the  chaini, 

or  oorde,  O^,  O*,  the  latter  may  be  at- 

Fig.  2. 


tached  to  the  barrel  of  a  email  winch  or 
crane,  or  the  power  may  be  applied  directly 


to  the  lerer  N,  which  in  that  eaie  wonld 
require  to  be  brought  to  the  entdde  of  the 
entablature  of  the  gateway. 

The  power  to  open  the  gate  may  be  alio 
applied  by  means  of  a  platform  placed  wider, 
or  near  to  the  gate,  and  so  conaeoted  ^  a 
chain,  or  other  means,  to  the  lever  or  handle 
N,  that  the  weight  of  the  horses  orcarriag* 
upon  the  platform  shall  bear  it  down,  aikA 
move  the  handle.  Or  it  may  be  applied  by 
means  of  a  rail  or  bar,  laid  across  the  .car- 
riage way  at  a  short  distance  from  the  gate, 
so  that  the  weight  of  the  carriage  in  passa^ 
the  rail,  or  bar,  shall  move  the  handle  N* 

I  have  hitherto  described  my  improve- 
ments in  locking  and  unlocking,  shutting 
and  opening,  aa  applied  to  a  gate  of  two 
leaves  only,  but  the  same  principle  of  action 
may  be  made  equally  applicable  to  gates, 
doors  and  shutters,  consisting  of  one  single 
leaf,  by  using  only  one  moveable  inclined 
plane,  instead  of  two.  And,  so  also,  my 
improvements  in  fastenings  may  be  applied* 
with  such  slight  and  obvious  modiiicatioQi 
as  will  readily  occur  to  any  intelUgent  wofk* 
man,  to  single  doors,  slmtters*  and  otiier 
articles  of  like  conatruction* 
ir  And  though,  in  the  aocompanyiog  figliNi» 
and  the  preceding  description  thereel',  I 
have  represented  the  leaves  of  the  gate  aa 
being  suspended  from  a  framework  raised 
across  the  roadway,  or  overhead,  and 
sliding  back  into  masonry  raised  above 
the  ground,  I  wish  it  to  be  understood, 
that  I  do  not  confine  myself  to  these  partl- 
enlar  positions ;  for  that  the  gases  may  be 
equally  well  supported,  dear  of  the  ground, 
by  bearinge  nosed  from  a  fraraeworic  sunk 
in  the  ground,  and  caused  to  aoove  baelt* 
wards  and  forwards  in  sunken  i 
for  the  purpose. 


ON  NAVAL  CONaTRUCnON.  VBOM  ms  VN^ 
PUBLIBHSD  PAPBRS  OF  TBI  LATB  MWflU 
OBN.,  8IB  BAMimL  BBNTHAM. 

Introductory  Note, 
The  immezue  expense  incurred  by 
building  ships  of  new  forme  for  the  pur- 
pose  of  experiment,  together  with  the 
practice  induced  thereby  of  attempting 
many  improvements  at  the  same  time, 
instead  of  confining  experiment  in  each 
case  to  one  single  circumstance,  led  the 
late  Sir  Samuel  Bentham  to  deviae 
means  by  which  useful  results  might,  at 
small  cost,  be  obtained  as  to  the  fitteal 
form  and  equipment  for  navigable  ves- 
sels. In  the  year  1828,  he  drew  up  a 
statement  of  his  ideas  on  the  sobjed, 
which  paper  he  communicated  to  mem- 
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bers  of  the  Admiraliv  Board,  to  tbe 
Comptroller,  to  the  Surveyor  of  the 
Navy,  and  to  other  branches  of  adminis- 
tration. In  1830,  having  made  an  offer 
to  superintend  gratuitously  a  course  of 
experiments  proposed,  he  was  authorised 
to  commence  them  :  tbe  sum  of  60/.  was 
appropriated  to  making  the  requisite 
models.  At  the  same  time,  the  eminent 
Mr.  Maudslay  of  that  day,  without 
thought  of  pecuniary  compensation, 
caused  some  preparatory  steps  to  be 
taken  at  ^  his  manufactory.  Sir  Samuel 
then  requested  the  Navy  Board,  to  point 
out  some  suitable  person  belonjg;ing  to  the 
dockyard  service,  to  carry  on  the  expe- 
riments, but  was  informed  that  no  one 
could  be  spared  for  this  purpose.  Mr. 
Maudslay  oecame  ill  and  died ;  Sir 
Samuel  was  also  soon  laid  up  with  his 
last  illness,  and  the  experiments,  though 
considered  throughout  the  department  of 
80  much  importance,  were  altogether 
abandoned. 

Since  that  time  it  appears  that  the  se- 
veral naval  administrations  have  succes- 
sively, with  a  view  to  the  improvement 
of  ships,  caused  a  great  number  to  be 
built  according  to  the  plans  of  various  in- 
dividuals who  have  been  thought  com- 
petent to  devise  improvements,  and,  in 
consequence,  various  ameliorations  are 
believed  to  have  been  obtained ;  yet  it 
does  not  seem  that,  even  to  this  moment, 
any  fixed  principle  has  been  elicited  ac» 
cording  to  which  navigable  vessels  might 
henceforward  be  constructed;  at  the 
same  time,  complaints  have  been  frequent 
and  great  as  to  the  heavy  expense  which 
has  fa«en  incurred  by  the  attempts  at  im- 
provement. These'  reflections  have  led 
to  a  selection  being  made  from  Sir 
Samuel's  papers  of  the  following  state- 
ments of  the  course  of  experiments  he 
proposed,  in  the  hope  that  at  the  present 
day  some  such  measures  may  be  adopted 
for  obtaining  the  important  information 
in  view,  which  could  thus  be  done  with- 
out incurring  any  great  amount  of 
expense. 

in  the  papers  now  selected  several 
items  of  experiment  are  omitted ;  that 
upon  coals  for  steam-engines,  for  in- 
stance, in  consequence  of  the  late  suc- 
cessful experiments  of  Sir  H.  de  la 
Beche  and  Professor  Playfair.  So  also 
in  the  **  Mode  of  Proceeding"  it  has  not 
been  thought  essential  to  give  a  variety 
of  details  Sir  Samuel  had  entered  into. 


The  general  principle  on  which  he  pro« 
posed  proceeaing  should,  however,  be 
kept  in  view — ^the  saving  of  useless  ex- 
petue  and  the  confining  each  experiment 
to  one  object  only. 

May  11,  1848. 

Prelimnary  Observations, 

September,  1S28. 

On  reference  to  late  publications  rela- 
tive to  the  improvement  of  naval  archi- 
tecture, it  will  be  found  to  be  very 
generally  admitted,  that  the  attempt 
which  have  hitherto  been  made  for  the 
improvement  of  vessels  for  navigatioo, 
have  not  been  attended  with  the  fioped- 
for  success.  Experience,  far  from  hav- 
ing cleared  away  the  doubts  that  have 
arisen,  or  reconciled  the  various  opinions 
that  have  been  entertained  as  to  the 
superiority  of  one  or  other  of  the  many 
different  and  even  opposite  forms  and 
equipments  that  have  been  given  to  ves- 
sels for  navigation,  will  be  found  to  have 
produced  on  many  points  perplexity, 
rather  than  perspicuity.  Nor  has  the 
application  of  the  nigher  branches  of  ma- 
thematics, as  yet,  materially  contributed 
to  the  general  improvement  of  vessels, 
for  want,  principally,  of  various  data, 
obtainable  only  by  analytical  experi- 
ments. 

Analytical  experiments,  although  not 
pursued  to  the  obtainment  of  any  satis- 
factory result,  have  indeed  been  com- 
menced in  other  countries  as  well  as  in 
this;  but,  besides  that  they  have  in 
general,  been  limited  to  the  purpose  of 
ascertaining  the  form  of  a  body  whieh 
should  meet  with  the  least  resistance 
in  being  drawn  through  still  water,  it 
has  happened,  unfortunately,  according 
to  the  mode  of  proceeding  in  these  expe- 
riments, that  for  want  of  due  regard  to 
many  influencing  circumstances,  difierent 
results  have  been  obtained  from  experi- 
ments directed  by  different  persons  to  tbe 
same  object,  without  notice  of  the  cause 
of  such  difference,  so  that  little  improve- 
ment has  be^  derived  from  this  source. 

In  regard  to  experiments  made  at  sea 
on  vessels  of  difi^erent  forms  and  eqnip- 
ments,  the  many  objects  of  improvement 
aimed  at  in  planning  vessels,  whether 
for  war  or  for  commerce,  has  induced 
arrangements  with  a  view  to  the  attain- 
ment simultaneously  of  each  and  of  all 
these  objects ;  thus  combination  is  found 
in  each  experiment  of  so  many  influ* 
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«Doin^  modifioations,  that  whatever  su- 
periority any  one  vessel  may  be  found  to 
possess  while  navigating  with  other 
▼eisels,  it  can  never  be  certainly  known 
to  what  particular,  either  as  to  form, 
to  equipment,  or  to  management,  that 
snperiority  is  owing;  consequently,  no 
practical  inference  can  be  drawn  from 
any  such  complicated  experiments.  This 
view  of  the  suoject  hss  led  to  the  drawing 
up  of  the  following  plan  for  a  course  of 
experiments,  in  which  one  particular 
only  should  be  the  subject  of  each  expe- 
riment 

(Signed)    Samubl  Bbnthah. 

Short  Statement  of  the  Objects  of,  and 
the  Mode  of  Proceeding  in^  a  Course 
of  JSscperiments,  with  a  view  to  the 
Improvement  of  Vessels  for  Naviga- 
tion. 

It  seems  proper  to  premise,  that  the 
term  ''  vessel  for  navigation"  is  employed 
as  including  every  variety  of  size  and 
shape,  from  the  boat  to  the  largest  ship, 
whatever  be  the  service  to  which  it  may 
be  destined,  and  whatever  be  the  means 
by  which  it  may  be  navigated ;  that  it  is 
considered  that  every  vessel  for  naviga« 
iion  is,  according  to  its  size  and  destina- 
tion, required  to  afford  sufficient  stowage 
room  and  accommodation,  above  water, 
or  under  water,  for  the  things  and  the 
persons  it  is  designed  to  convey ;  while 
it  affords  buoyancy  equal  to  the  total 
weight  of  the  vessel  itself,  with  all  its 
;Contents. 

The  proposed  course  of  experiments 
is  directed, 

1st.  To  the  ascertaining  the  most  ad- 
.  vantageous  form  to  be  given  to  the  hull 
of  a  vessel  of  any  required  size. 

2ndly.  To  the .  ascertaining  the  most 
advantageous  mode  of  applying  each  of 
the  several  forces  in  use  for  giving  pro- 
gressive motion  to  vessels ;  namely,  the 
.  Forces  of  wind,  of  steam,  and  of  manual 
labour. 

The  experiments  on  form,  relate  not 
only  to  that  part  of  a  vessel  which  is 
immersed  while  floating^  in  still  water, 
but  also  to  all  those  parts  which  are 
liable  to  dilFerent  degrees  of  immersion 
or  emersion,  more  or  less,  according  to 
the  inclination  of  the  vessel,  or  by  the 
.  undulation  of  the  water  in  which  it  floats. 

The  principal  objects  to  which  the 

experiments  in  the  proposed  course  are 

^directed,  in  regard  to  the  form  of  the 


vessel,  are,  to  ascertain  which  of  the 
several  forms  which  are  or  might  be 
given  to  a  vessel  of  a  certain  size,  will 
meet  with  the  least  resistance  to  its 
progressive  motion  through  water  and 
through  air,  and  the  greatest  resistance 
to  lateral  motion,  or  lee  way,  and  this  in 
an  agitated  sea,  and  in  an  suiverse  wind, 
as  well  as  in  smooth  water.  Also  to 
measure  and  note  the  degree  in  which 
different  forms,  actusl  or  new,  meet  with 
these  resistances  respectively. 

3rdly.  To  ascertain  what  are  the  most 
suitable  appendages  to  a  vessel,  as  means 
of  preventing  her  from  being  driven  to 
leeward,  without  incurring  the  inconve- 
nience of  giving  a  great  draught  of 
water  for  this  purpose. 

4thly.  To  ascertain  which  of  any  of  the 
different  forms,  being  of  the  same  bulk, 
possesses  the  greatest  stability ;  that  is, 
which  of  them  affords  the  greatest  resis- 
tance to  any  force  tending  to  incline  a 
vessel,  such  as  the  unavoidable  action  of 
a  side  wind ;  also  to  measure  and  note 
the  degree  in  which  each  vessel  pos- 
sesses this  quality  of  stability. 

As  to  the  size  of  the  vessels  on  which 
these  experiments  are  proposed  to  be 
made,  it  seems*  expedient,  with  a  view  to 
facility  and  economy,  to  begin  the  course 
with  experiments  on  small  models,  per- 
haps not  more  than  three  or  four  feet 
long;  by  which,  with  due  attention  to 
the  proportionate  effects  of  the  different 
influencing  circumstances,  great  light  may 
be  thrown  on  the  subject  at  a  very  trifling 
expense;  then  to  proceed  to  ascertain 
the  different  resistance  and  stability  of 
real  vessels  of  different  forms,  progres- 
sively from  boats  to  sailing  vessels,  and 
ships  of  the  largest  dimensions;  in  all 
cases,  of  such  forms  as  previous  ex- 
periments may  have  indicated  as  most 
promising. 

In  all  experiments  relative  to  the  in- 
fluence of  form  on  the  resistance  of 
vessels,  it  is  essential  that  the  weight 
and  the  bulk  of  the  subjects  brought 
into  comparison,  whether  models  or  ac- 
tual vessels,  should  be  previously  ascer- 
tained and  accurately  equalised,  so  that 
there  should  be  no  other  difference  in 
them  to  influence  resistance,  but  that  of 
the  form  of  the  parts  exposed  to  the 
action  of  the  water  or  of  the  air. 

By  weight  is  meant  the  totol  weight 
of  the  vessel,  together  with  its  contents 
and  appendages. 
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By  bulk  is  metnt  the  eahM  eontento 
^  tM  TCMel  and  its  exterior  appendages, 
ImmIi  above  water  and  below. 

To  ascertain  the  equality  of  weight  of 
ihe  modeb  or  vessels  intended  to  b^ome 
the  sttbjecta  of  experiments,  those  not 
isxoeeding  ten  or  twelve  tons  may  be 
weighed  by  means  of  various  weighing 
Ipia&ines  in  use ;  and  their  weight  may 
W  equalised  by  adding  balhist  to  the 
lighter  vessels  till  they  beeome  equal  in 
weight  to  the  heaviest.  In  regard  to 
vessels  of  a  Urge  size,  instead  of  pro- 
viding any  costly  apparatus  for  weighing 
these,  or  of  attempting  to  asoertain  their 
weight  by  the  difficult  operation  of  mea- 
Buring  the  solid  contents  of  the  parts 
immersed,  the  mode  proposed  by  Mr. 
Walker  may  he  adopted ;  namely,  that 
of  ascertaining  the  difference  of  immer- 
sion of  a  vessel  when  afloat  in  waters  o£ 
different  specific  gravities.  Mr.  Walker^ 
haa  not  specified  the  means  of  ascertain- 
ing the  difference  of  such  immersion; 
but  it  might  be  accurately  measured  by 
means  of  small  perpendicular  tubes 
placed  against  or  through  different  parta 
of  the  vessel,  particularly  one  on  each 
aide  near  each  end  of  it;  the  water  would 
necessarily  rise  in  these  tubea  more  or 
less,  according  to  the  depth  of  immer* 
sion,  which  rise  in  them  might  be  aeca- 
ratelv  measured  by  means  of  a  scale 
fittea  with  a  nonius. 

The  bulk  of  the  immersed  parts  of 
the  several  vessels  the  subjects  of  expe- 
riment, may  be  easily  ascertained  and 
equalised,  by  equalising  their  total  weight, 
including  their  contents,  supposing  al- 
ways the  specific  gravity  of  the  water 
in  whieh  they  are  immersed  to  be  the 


The  equality  of  bulk  of  the  parts 
above  water  of  different  vessels,  can 
scarcely,  in  the  instance  of  large  vessels, 
be  aseertained  otherwise  than  by  mea- 
suring the  cubic  contents  of  those  parts ; 
hut  in  the  instance  of  models  their  equa- 
lity in  this  respect  may  be  perfectly  as- 
esrlained  by  noting  the  weight  requisite 
to  immerse  them  entirely  in  water  of 
a  certain  specific  gravity. 

£xperiment8  on  resistance  in  water 
and  air  may  evidently  be  made  with 
equsl  aeouracy,  either  by  holding  models 
or  actual  vessels  still  against  a  current 
of  water  or  air,  moving  with  a  certain 
velocity,  or  by  drawing  them  through 

*  Sm  Pftpen  on  NaviU  Arelilt«eture,  No.  6,  p.  77» 


Still  water  or  air;  nseasurkg  mfkitmm 
ease  the  resistance  by  the  amount  of  tht 
weights  required  to  hold  the  vessel  atitt^ 
in  the  other  by  that  required  to  dnnrtfao 
vessel  on.  In  some  cases,  howwes^ 
especially  for  measuring  the  oompar** 
tive  resistance  which  different  Mras 
meet  with  in  agitated  water*  the  dniw« 
log  the  models  or  vessels  throuigh  the 
water  and  air  by  means  of  another  V4 
sel  will  be  more  snitable,  on  aceount 
the  facility  thus  afforded,  of  giving  di& 
ferent  degrees  of  velocity  to  the  flsetie»* 
giving  vessel  by  means  of  steam,  or  by 
man^  labour. 

When  the  object  of  the  experiment 
is  merely  to  ascertain  which  of  two 
forms  meets  with  the  least  resistance  in 
water,  let  the  models — one  of  each  of  the 
two  forms  to  be  compared — be  ptit  to 
float  side  by  side,  in  or  near  the  mtMle 
of  a  stream  of  running  water,  both 
models  being  attached  by  lines,  one  to 
each  end  of  a  bar  of  wood,  say  ten  feet 
long ;  let  this  bar  of  wood  be  fixed  by 
a  pin  in  its  middle  to  a  post,  pier,  or 
platform,  erected  in  the  middle  of  the 
eurrent,  in  such  manner  ss  that  the 
bar  shall  move  freely  in  a  horiaoB- 
tal  plane,  at  a  certain  height,  a  little 
above  that  of  the  sur&ce  of  the  curreBt. 
Then  of  the  two  models  thus  attached^ 
it  is  evident  that  the  one  of  the  fofoi 
which  meets  with  the  lesser  resistanee 
will  overpower  that  of  the  form  whidt 
meets  with  the  greater  resistance,  and 
will  consequently  be  driven  lower  dowA 
in  the  current,  as  will  be  shown  by  the 
oblique  direction  which  the  bar  of  woed 
is  thereby  made  to  assume. 

When  the  object  is  to  ascertain,  hn 
regard  to  any  given  form,  the  spedio 
dc^ee  of  resistance  which  that  particular 
form  of  vessel  meets  with,  this  can  only 
be  specified  by  the  amount  of  the  wei^t 
requisite  to  counteract  the  resbunee. 
Let  the  model,  therefore,  be  atlaobed  So 
one  end  of  the  bar,  as  above,  and  to  the 
oUier  end  a  spring  steelyard  be  applied, 
or  any  other  such  instrument  capable  of 
measuring  weight  in  whatever  direelMi 
it  be  placed.  But  perhaps  this  foree 
of  resistance  may  be  measured,  most 
satisfactorily,  and  with  the  greatest  aeea- 
racy,  by  a  common  scale-beaai  and 
weights,  provided  a  pulley  be  fixed 
under  one  end  of  the  scale-beam,  so  that 
the  tow-line  attached  to  the  head  of  the 
vessel  may  be  psssed  under  this  poUsj, 
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and  (hen  be  flx«d  to  one  end  of  the  8o«le- 
hea«i;  while  the  weights  requisite  to 
keef  the  beam  in  a  horiaontdi  poaitioni 
are  applied  at  the  other  end.  The 
amoant  of  these  weighte  woald  then 
indicate  exactly  the  degree  of  the  relist-: 


As  to  ascertaining  the  degree  of  resist- 
anee  which  any  venel  oppoeee  to  leeward 
iliotion»  either  without  or  with  Uie  Tarious 
appendages  introduced,  ench  as  lea* 
boards,  sliding- keelsi  fte.,  the  same  ap- 
paratus may  be  used  as  in  regard  to 
pregressive  motion,  and  the  eaperimeats 
may  be  made  in  the  same  maqner,  ex- 
cepting that,  to  ascertain  lateral  resist- 
ance, the  vessel  must  be  exposed  trans* 
Tersely,  instead  of  longitudinally,  to  the 
current,  or  to  the  course  of  the  motion- 
giving  Tessel. 

To  ascertain  the  degree  of  stability  of 
vessels,  absolute  or  comparative,  let 
weights  be  suspended  to  the  vessel  at 
certain  distances  from  its  middle  line  by 
a  yard,  or  other  outrigger ;  then  the  dif- 
ference in  the  weights  requisite  to  incline 
different  vessels  to  the  same  angle,  will 
indicate  very  eorrectly  the  different  de- 
grees of  stability. 

(To  be  concluded  in  our  next,) 


HOtBS  OK  THB  THXOaV  0#  ALOBSaAIC 
a^VATIOMS.  BT  MLliaS  COCKLa,  Bsa., 
M.A.,  BAaaiSTBE-AT-LAW. 

[Cantinued  Qrom  pag«  MS.] 

Second  Series,  Note  B. 
Should  any  anology  be  deemed  neces- 
sary from  me  for  introducing  in  this 
plate  the  consideration  of  eauations  of 
the  higher  orders,*  I  should  advert  to  the 
fact  that  the  theory  of  such  equations  is 
so  blended  with  that  of  equations  of  the 
first  order  as  to  render  it  impossible  to 
discuss  the  latter  class  with  completeness 
without  reference  to  the  former  one. 
This  is  at  least  the  case  so  far  as  the  in* 
determinate  methods  are  concerned. f 
But  the  intrinsic  interest  of  the  subject 
fequires  no  apology  for  its  introduction 
here — further  than  what  may  be  due  tot 
any  defect  of  systematic  arrangement  in 
these  Notes. 


*  The  0r4ir  of  an  equttion  it  tuppoied  to  be 
ftttd  by  tlM  Bumbm  of  nnknowna  wMek  h 
oMitaiot. 

t  a«o  pp.  M4,  965,  and  nf  et  the  ourmt 
(xxxtt.)  Tolumo  of  the  Philo$opMcml  Mogawtmt, 


It  is  well  known*  that,  when  two 
quadratics  of  the  second  order  contain 
only  constant  terms  and  terms  involve 
ing  the  squares  and  the  product  of  the 
unknowns,  then  such  quadratics  may  be 
simultaneously  satisfied  without  our  hav- 
ing to  solve  any  equation  higher  than  a 
quadratic.  Let/"  («,  y»  >»,  p, . , . )  denote 
homogemeoui  function  of  the  second 
degree  and  of  the  quantities  included 
between  the  brackets.  Then  two  such 
quadratics  as  diose  just  alluded  to  may  be 
represented  as  follows : 

/!(#.y)-«x (1.) 

/S(*.y) -««...-  (2.) 

With  a  slight  deviation  from  the  nrooesa 
given  in  the  books  referred  to  in  the  note 
(t)  the  eauations  (1.)  and  (2.}  may  be 
solved  witnottt  transforming  them.  Fori 
by  cross  multiplication,  we  have 

««/;(*,y)-«x/;('»y)-o....(3.) 

and  the  left  hand  side  of  (3.)  is  a  homo- 

feneous  quadratic  function  of  a  and  y, 
divide  this  function  by  v^,  and  (S.^  will 
become  a  quadratic  of  the  first  order  in 

-— ;  and  --  being  determined  from  it, 

%f  if 

the  quantities  m  and  y  may  be  easily  ob- 
tained, for,  their  ratio  being  known,  (I.) 
and  (2.)  may  be  written  thus 

where  A  is  a  known  quantity,  and  conse- 
quent! v  y  may  be  determined,  and  x  by 
a  similar  process,  or  by  means  of  the 
equation 

or-  — xy. 

And  similarly  ihe  solution  of  the  equa- 
tions, 

/;(*.y)-«x» 

where /*<*  denotes  a  homogeneous  func- 
tion of  the  nth  degree  of  the  quantities 
between  the  brackets,  may  be  made  to 
depend  on  that  of  the  "  simple  *'t  equa- 
tion of  the  nth  degree. 

Unless  two  given  quadratics  are  of  the 
forms  of  (1.)  and  (2.)  they  cannot  in 
general  be  simultaneously  satisfied  with- 
out resolving  an  equation  of  a  higher 

"^•^YoungTa  Algebra,-  (IS44,)  pp.  165,  166; 
"  Bridge's  A1gebra,*^(8lxth  edition,)  pp.  105,  106; 
<•  Kelland't  Algebra,"  (1899,)  ex.  2  of  pp.  160,  151. 
t  By  a  aimpQ  equation  1  mean  an  equation  of  the 
first  orier. 
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degree  than  a  qoidntie.  Let  i 
the  effect  of  the  indetennioate  principle 
in  enahling  ns  to  escape  the  aotntion  of 
anch  higher  eqnation,  and,  for  this  par- 
pose,  aappose  that  we  have  giTen  two 
qna^h^cs  of  the /ovrf  A  order— >that  ia  to 
aaj,  inTolTing  yb«r  nnknown  qnantitiea. 
Dj  app] jing  the  Method  of  Vanishing 
Groups  to  the  two  last  mentioned  equa- 
tions we  might  at  once  effect  their  solu- 
tion without  elevation  of  degree,  but  I 
ahall  proceed  to  do  the  same  thing  by 
giving  an  extension  to  the  process  em* 
plojra  in  the  solution  of  (1.)  and  (2.) 
To  this  end  represent,  as  we  are  at 
liberty  to  do,  the  two  general  quadiaties 
between  four  unknowns  by 

f'  («f  Pf  '*  f)  +  *i*  +  «iy  +  d,s + f^y =a, , 
//  (*»  ¥f  '» /)  +  *a*  +  Cay  +  d^  +  e^-«a. 
Assume  that 

M+^iy  +  ^'i'+^i^-O, 
b^-i^e^f  +  d^  +  e^^O, 
and  by  means  of  these  last  two  equations 
eliminate  z  and  p  from  the  two  imme- 
iliately  preceding  them:  we  shall  then 
have  twojesulting  equations  of  the  form 

/,"(x,y)-«„ 

which,  as  we  have  seen,  admit  of  solu- 
tion bv  means  of  quadratics  only.  UmA 
we  adopted  the  Method  of  Vanishing 
Groups,  one  of  the  above  four  quantities 
would  have  been  superfluous  and  might 
have  been  assumed  at  pleasure,  and  we 
should  still  have  to  encounter  no  diffi- 
culty more  formidable  than  the  solution 
of  a  quadratic.  So,  in  the  discussion 
upon  which  we  are  now  about  to  enter, 
the  Method  of  Vanishing  Groups  would 
enjoy  a  similar  advantage. 

Before  proceeding  further  I  shall  show 
that  three  quadratics  between  three  un- 
known quantities  admit  of  complete  so- 
lution whenever  the  right-hand  side  is  a 
number  and  the  left  a  homogeneous 
function  of  the  unknowns ; — that  is  to 
say,  when  the  three  quadratics  can  be 
jcpresented  thus — 

/'(*»y>  «)=•«!....  (4.) 

/.*{*.y.  *)««•-...  (6.) 
By  cross  multiplication  we  have 

«a/i'(*»  y, ')-«!//('» y,  *)-o, 
«.//(*»  Vf  *)-«a/.*(j?,  y»  *)-o. 


The   last  two    _, 

geneous  with  reqieet  to  x,  jr,  and  sl 
Divide  each  of  th«D  by  z*  and  ire  shall 

have  two  quadratics  involving  -f-  and  JL, 

z  z 

whence  -^  and  1^-  may  be  detemnied 

X  z 

by  meana  of  biquadratic  and  a  quadra- 
tic onlv;  and  (4.),  (5.),  and  (6.)  viU 
then  take  the  form 

where  A  is  a  known  qoantity.    Henee  z, 
and  consequently  x  and  y,  may  be  de- 
termined. 
Let 

*x*+<?iy  +  d,s  +  e,y+y,f  +  A^r=A„ 
*s*  +  <?ay  +  da*  +  «rf+yaf  +  A.r»A„ 
*•*  +  ««y  +  d,*  +  e.p +y,f  +  A,r-.  A,, 

then  we  are  at  liberty  to  represent  three 

general  quadratics  of  the  sixth  order  (L  e. 

involvmg  six  unknowns)  by  the  three 

equations, 

/f  (*>y»*f/»y,r)  +  A,««^, 
/a*('.  y.  *»  p.  9i  »•)  +  A,-«a. 

//  (*.  y. «» Pf  t.  n + A, ««,). 

By  means  of  the  three  equations, 
Ax-0,Aa-0,  A,-0, 
eliminate  p,  9,  and  r  from  the  three 
equations  immediately  preceding  the  lat- 
ter ones.  The  results  will  be  of  the  forms 

A"(*»y»»)-«i» 
//(*»y» «)-«». 
/•*(*»y. »)-«.» 

and  this  last  system  of  equations  admits, 
as  we  have  seen,  of  complete  solution 
without  any  other  difficulty  than  that  of 
solving  a  biquadratic. 

The  quantities  denoted  in  this  paper 
hjabcdegh,  are,  of  course,  all  known 
quantities. 

I  shall  next  resume  the  subject  of  simple 
equations  and  next  lay  before  the  reaaer 
Spence's  solution  of  a  quadratic,  and  that 
chiefly  for  the  purpose  of  illustrating  by  it 
his  general  methou;  for,  the  same  process 
is  capable  of  being  extended  to  cubics  and 
biquadratics,  and  it  is  one  of  the  gene- 
ral processes  of  the  Theory  of  Equaliona.* 
I  have  made  some  change  in  the  notation 

•  8e«  "  OoUf  net  of  a  Tbeonr  of  AlMbnrfcal  Eqna- 
tiona.  d«daced  ftom  the  Prinelplet  or  Harriott,*  te. 
by  William  Spenco.  London,  1814.  For  hit  Ot- 
euMion  of  a  qnadnUc,  tee  Aitkla  U.,  pp.  5,  S 
ofhla  work. 
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of  Spetice,  and  a  slight  one  in  his  mode 
of  deriving  his  solution.    Let 

then  Spence  supposes  this  composed  of 
the  factors, 

*— *j,  andx-jpgy 
where  I  haye  substituted,  for  Speuce's, 
the  usual  notation.    He  then  supposes 
that  we  have 

ar-jrj«0,  and  ar-Xa«Xg,* 
in  both  of  which  x  is  the  same.     Sub- 
tract the  first  of  these  equations  from 
the  latter  and  we  have 

also, 
hence, 

and  therefore, 

whence  Xg  is  known,  and  consequently 
x^  and  x^. 

I  give  the  following  solution  merely 
to  show  the  extension  to  quadratics  of  a 
process  by  which  I  have  effected  the 
solution  of  a  cubic.f 

Let  the  quadratic  be  denoted  by 

add  ^.  X*  to  each  side ;  then 

wfaenee  x  may  be   determined.     The 
expression  which  we  arrive  at  is 
Vq 

#« zmiz 

4q  2Vq 
which  may  be  reduced  to  the  ordinary 
one.  I  mav  remark  that  the  ordinary 
one  is  equivalent  to  taking  away  the 
second  term  of  the  equation  by  the  me- 
thod of  transfonnation»X  On  the  solu* 
tion  of  a  quadratic,  see  a  useful  remark 
at  the  place  cited  below.} 

In  my  AwUyni  of  the   Theory  of 

*  Xfl  ift  here  used  instead  of  Spence'f  letter  d. 

t  See  Cambridge  Math§matieal  Journal,  vol.  il., 
pp.  248,  249. 

t  See  "  SteveoMii'e  Tbeorr  of  Equationt," 
(ISSSJp.  127,  128. 

f  lUd.  (KdlUon  of  1831,)  p.  53.  The  result  at  art. 


Equations*  I  have  termed  those  me- 
thods of  solution  direct  which  proceed 
without  reference  to  the  number  of  roots 
of  a  given  equation.  The  others  I 
have  termed  indirect,  Eulbb^s  solution 
of  a  biouadratic  is  oftenf  exhibited  in 
a  partially  indirect  form,  or,  in  other 
words,  the  final  cubic  is  often  formed  by 
means  of  the  doctrine  of  symmetric 
functions.  But  this  may,  by  a  process  of 
elimination  which  will  be  found  at  the 
place  cited  below,  |  be  avoided  if  it  be 
thought  necessary  to  exhibit  the  solution 
under  a  purely  direct  form. 

In  the  Mimoires  de  VAcadhnie  Roy- 
ale  des  Sciences  for  1762,  Bezout  has 
given  direct  solutions  both  of  cubics 
and  biquadratics.  At  pp.  23^25  of 
those  MimoireSt  he  reduces  a  given 
cubic  in  x  to  another  in  y  of  the  form 

y»+*«0    ....    (7.) 
y  being  supposed  to  be  connected  with 
X  by  the  relation 

y=i±f     ....     (8.), 
x  +  © 
and  the  quantities  a,  6,  and  h  being  deter- 
mined so  as  to  render  the  co-existence  of 
(7.)  and  (8.)  consistent  with  the  given 
cubio  in  x. 

So,  at  page  52  of  the  same  Memoires, 
he  suggests  a  method  of  solving  a  biqua- 
dratic by  assuming  the  relations 

y«+ft-0 
and  3^  +  1 

and  determining  /,  and  /,  and  b  so  as  to 
render  those  relations  compatible  with 
the  given  biquadratic  in  x. 

The  reader  will  be  pleased  to  make  the 
following  corrections  in  the  first  Series 
of  these  Notes  {Msehamics*  Magazine^ 
vol.  xlvi.) : 

P.  124,  note  t>  [ool.  2]  equation  (1) 
for  X  read  +. 

P.  179,  col.  1,  line  14, /or  V  readm. 

P.  420,  ool.  2,  lined  from  the  bottom, 
afler  the  word  but,  add^  either  by  a 
direct  process  of  elimination  or. 

P.  420,  col.  2,  note  *,  line  2,  afler  of, 
add,  vol.  iii.  of. 

P.  422,  col.  2,  lines  10  and  11  from 

87  of  the  f  ucceedlDg  page  (64)  of  that  iroTk,  will  bo 
readily  identified  with  that  Jutt  obtained.  I  ehall, 
OD  an  other  occasion,  remark  on  the  appUeaUon  of 
the  method  of  p.  68  In  eolvlng  cubic  equationa. 

*  AnaiytUt  ftc,  with  Notea,  by  Profeaaor  Darlea. 
PhU.  Mag,,  a.  UL,  current  (xxxiL)ToL,  pp.  881—867. 

t  *'  StcTonaon'a  Theory  of  Equattona,"  (1885,) 
p.  138.    "Hymera'aTheo7.'*&c.{1837,)t   — 

t  "Hymen'i  Theory,"  sc,(1887,)  pp 


37,)  p.  89. 
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the  bottom,  tramftr  the  word  this  from 
the  beginning  of  Une  10  from  the  hot* 
torn  to  the  beginning  of  line  II  from  the 
bottom. 
The  Rock,  Stamford,  May  19, 1848. 


IffATHBMATICAL  PSaiODXCALf. 

(Continued  from  page  488.) 

VI.  Mathematical,  Geometrical,  Philo- 

eophical,  and  Poetical  Delights, 
Ori^'n.— This  **  Miscellany  was  in- 
troduced to  the  mathematical  part  of  the 
inhabiunts  of  this  kiiifdo^i  with  a  view 
to  tm'n  their  attention  from  that  torrent 
of  polities  and  metaph^mes  whi(^  was 
overwhelming  all  the  couotriee  of  Eu- 
rope, and  carrying  down  its  rapid  stream 
the  reason,  and  more  particularly  the 
happiness,  of  all  degrees  of  society/*  It 
was  published  in  half-yearly  numbers, 
and  was  completed  with  No.  XL,  in  the 
year  1798. 

Editor.— Mr.  Thomas  Whiting,  Mas- 
ter of  Keppel  House  Seminary,  Editor 
of  the  "  Scientific  Receptacle,"  and  Au- 
thor of  *'  Select  Exercises,"  &c. 

Contents. — The  contents  of  the  woriL 
are — Mathematical  Questions  and  Solu- 
tions ;  Essays  on  various  Subjects;  Que- 
ries and  Solutions ;  Enigmas,  Charades, 
BebuBses,  &e.,  with  their  Answers ;  the 
whole  '*  Selected  from  an  extensive  cor- 
respondence." Among  the  essays  may 
be  enumerated — 

1.  An  Essay  on  the  Aurora  Borealis, 
by  **  Emanuensis." 

2.  Eulogium  on  the  Newtonian  Philo- 
sophy, by  ^*  Newtoniensis,"  who  also 
furnished  some  other  papers. 

d.  An  Essay  on  the  Longitude^  by  Mr. 
Charles  CUrk. 

4.  On  the  Computation  of  Eclipses, 
by  Mr.  Thos.  Milner. 

5.  Three  Letters  on  Aberration,  by 
different  aaUiors. 

6.  A  Short  Essay  on  Mechanics,  by 
Mr.  John  Bickford. 

7.  Concerning  the  Influence  of  the 
Moon,  by  Mr.  Olinthus  GUbert  Ore- 
gory,  of  Yaxley. 

8.  An  Essay  on  the  Golden  Number, 
&e.,  by  Mr.  Wm.  Brown,  communicated 
by  Mr.  O.  G.  Gregory. 

9.  A  Dialogue  between  Plato  and  Dio- 

Senes,  communicated  by  Mr.  John  Wil- 
ams. 

Questions. -^The  total  number  of  ques- 
tions is  192 ;  of  these  49  belong  to  Geo- 
uetry,  Geometrical  Construction,  See,; 


41  to  Menearation  and  the  Apnlkatiott 
of  Algebra  to  Geometry;  24  fali  voder 
the  head  of  Algebra,  and  in  Plane  and 
Spherical  Trigonometry  there  are,  in  all, 
29  questions,  many  of  which  are  furnished 
from  the  abundant  stores  of  Mr.  Lowry. 
The  rest  are  of  a  miscdlaneouB  nature. 
No.  86,  relating  to  the  area  of  a  cm««v 
was  proposed  and  anawcrtd  by  Mr*Laj*- 
bourn,  whose  solntiott  occupies  12  small 
quarto  pages. 

Contributors.— This  periodical  isaome- 
what  remarkable  from  the  circumstance 
of  numbering  so  manv  among  its  con- 
tributors who  afterwards  became  eminent 
in  literature  and  science.  I  have  reason 
to  believe  that  it  contains  some  of  the 
late  Dr.  Gregory's  earliest  eflTorta  hi 
poetry,  philosophy,  and  mathematics. 
He  contributed  largely  to  all  the  three 
departmente  of  the  work,  and,  though 
but  18  years  of  age,  as  he  inforiM  «b  m 
the  35th  question,  his  compositions  bear 
evident  marks  of  his  great  abilities  and 
varied  acquirements.  Besides  Dr.  Gre- 
gory, are  also  the  names  of  Isaac  Dalby, 
author  of  a  *'  Course  of  Mathematics ; " 
John  Dawes,  author  of  a  "  Treatise  on 
Fluxions;"  William  Davis,  author  of 
"  Land  Surveying,"  and  editor  of  the 
Gent,  Math.  Comp. ;  Rev.  John  Hel- 
lins,  author  of  "  Mathematical  Tracts ; " 
John  Hampshire,  editor  of  the  Geni. 
Math.  Comp.;  Thomas  Keith,  author 
of  "  Trigonometry,"  &c. ;  Thomas  Ley- 
bourn,  editor  of  the  Math.  Repfimiory; 
John  H.  Swale,  author  of  the  "  Geome- 
trical Amusements,"  and  editor  of  the 
Liverpool  Apollonius;  John  Lowry, 
of  the  Royal  MiUtary  College;  Ana- 
strong,  Colin  Campbell,  Farey,  Flcteber, 
Knowlcs,  Mabbott,  Nicholson ;  John 
Riley,  of  Leeds,  editor  of  the  Le^dt 
Correspondent ;  Sanderson,  Stevenson ; 
Whiting,  the  editor ;  Wolfenden,  Taylor, 
&c. 

Publication. — The  work  was  ptdiHalivd 
half  yearly,  as  nppears  from  page  41  :— 
the  mathematical,  Ike,  department,  fcM* 
Messrs.  Whiting,  Davis,  Gale,  Levbonm, 
and  Kemmish ;  the  poetical,  fbr  Messrs. 
Whiting,  Davis,  Gale,  Glendenning,  sad 
Kemmish ;  and  was  sold  by  Mr.  T.  N. 
Longman,  Paternoster-row,  London. 
Thos.  Wilkihsok. 
Burnley,  Laocaihire,  May  19, 1848. 
♦^*  ^rraf a.— In  page  467,  col.  S, 
line  13  from  bottom,  for  Davies,  rMUf 
Dawes:  and  ibid.,  line  4 Jbm| 1 1'^^<^*>'> 
for  Abbutt,  read  Abbatt.^^^^ 
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CAST  8TML  MANUPACTURBS. 

^  Sir, — In  reply  to  the  inquiries  of 
Messrs.  Dean  in  your  No.  1290,  re- 
specting *<  Cast  Steel  Manufactures/'  I 
beg  to  state  that  small  articles  cannot  be 
east  in  steel  with  any  degree  of  sound- 
ness or  sharpness.  The  metal  sets  im- 
mediately on  being  poured  into  the 
mould,  and  is  of  so  susceptible  a  nature 
that  it  shrinks  from  contact  with  aoy^ 
thing,  and  would  not  receive  a  fine  or 
sharp  impression.  All  cast  steel  re- 
quires to  DO  either  hammered  or  rolled 
to  render  it  fine  and  sound  in  the  grain. 
It  is  frequently  full  of  small  holes,  which 
would  be  exposed  by  turning  or  planing, 
and  in  small  articles  this  could  not  be 
SYoided.  The  writer  once  tried  to  cast 
some  slides  for  machinery  which  were 
difiUcult  to  forge,  being  quite  as  large  as 
the  ingots  are  usually  made.  He  ex- 
perienced no  difficulty  in  casting,  but 
when  they  were  planed  up,  the  small 
holes  were  exposed  and  rendered  the 
slides  useless.  He  has  made  an  experi- 
ment with  a  small  casting,  a  part  of 
which  is  sent  herewith  ;*  the  round  end 
is  in  the  state  in  which  it  left  the  mould 
(12  inches  of  a  gun  barrel)  and  the 
•quare  end  has  been  slightly  hammered, 
but  not  so  much  as  usual.  The  whole 
length  before  hammering  was  full  of 
small  holes,  having  no  connection  with 
each  other ;  this  casting  is  of  a  very 
common  quality  of  steel,  but  less  liable 
to  be  biown  than  a  better  quality  would 
be.    I  am,  Sir,  yours,  &c., 

A  Steel  MANurACTUB£R. 
Sheffield,  May  15, 1848. 


CHKAP  BLBCTRICAL  MACRINXS. 

Sir,— I  have  tried  of  late  to  obtain,  if 
possible,  a  cheap  substitute  for  glass  in 
making  plate  electrical  machines,  and 
found  the  following  to  answer  well : 

First,  I  substitute  mill-board  or  paste- 
board, cut  into  a  circular  form,  and 
smootbed  at  the  edges,  upon  which  I 
lay  successive  layers  of  solution  of  shel- 
lac, until  I  have  obtained  it  of  sufficient 
thickness.      The  one  laver  should  be 

rirfectly  dry  before  another  is  applied, 
dissolve  the  shellac  in  wood  naphtqa  or 
pyroligneous  acid,  without  heat,  and  then 
apply  it  to  the  board  with  a  kind  of  var- 

«  Whielm^  penoB  inteietted  In  thenikjeet  duiy 
iaapeet  at  our  offiee.— Eik  tf .  M. 


nish  brush.  By  this  m^ans  a  perfectly 
smooth  surface  can  be  obuined.  Shellao 
being  the  best  non-conductor  of  elec- 
tricity, it  is  essentially  the  best  substance 
for  producing  it.  The  shocks  from  it 
are  short,  but  follow  in  quick  succession, 
and  give  pain  to  the  knuckles  when  held 
to  them — much  more  so  than  the  shock 
from  the  glass  machine. 

Or,  secondly,  I  substitute  for  glass, 
mill-board,  coated  with  a  solution  of 
sealing-wax,  formed  by  dissolving  the 
wax  in  pyroligneous  acid,  without  heat, 
and  then  proceed  precisely  the  same  as 
in  the  preceding  case. 

The  shellac,  is,  however,  superior  to 
the  sealing-wax.  By  either  of  tiie  above 
means  an  electrical  machine  might  be 
made  at  a  mere  trifle,  compared  with  ihe 
expense  of  one  of  glass,  and  I  should 
prefer  it  for  strength.  The  best  form  of 
construction  is  that  of  Mr.  Woodward, 
vix.,  having  two  plates  on  the  same  axle ; 
and  the  expense  would  be  very  little 
more,  compared  with  the  increase  in 
power.     I  am,  Sir,  yours,  &o., 

J.B. 

Manchester,  May  21, 1848. 


SAVING  07  VUIL  IN   OA8   WORKS. 

At  the  last  meeting  of  the  Boyal  Scottish 
Society  of  Arts,  Mr.  W.  Kemp  stated  thiil 
he  had  made  a  valaable  diaoovery  in  econo- 
mismg  fuel  at  Galashiels  Gas  Works.  Where 
coal  tar  is  burned,  it  has  an  iiqnrioiis  eBbet 
on  the  ftunace  bars  and  retorU,  the  greateM 
anAoyance  arising  from  the  rapid  cUnkerinqg 
up  of  the  furnace  bars,  to  remove  which  the 
firemen  had  frequently  to  throw  water  into 
the  fomaoe,  which  caused  the  rapid  destrwi* 
tion  of  the  bars.  To  prevent  this,  the  idea 
occurred  to  Mr.  Kemp,  of  using  the  ex« 
hausted  tan  bark  of  the  tan  works,  which 
had  the  desired  effeet.  The  ibroe  pump  for 
injecting  the  tar  into  the  furnace  was  next 
thrown  aside,  as  it  was  found  that  the  4tf 
bark  absorbed  tar  equal  to  ita  prodmition  at 
the  works.  His  method  is  as  follows  t— The 
bark  is  dried  and  mixed  with  the  coke  of  the 
gas  coal,  bulk  for  bulk  i  a  pailful  of  tar  is 
thrown  upon  it,  not  quito  so  much  as  it  will 
absorb,  and  it  is  then  turned  over.  The 
miztare  boms  with  a  fine  dear  fiame^  at* 
tended  with  less  smoke  than  formerly ;  the 
furnace  bars,  by  remaining  undinkered,  ad- 
mit the  oxygen  freely  for  the  combustion  of 
the  fud.  Where  tan  bark  cannot  be  had* 
peat  mosSf  loose  and  dry,  makes  a  good  s«b» 
stitnte.  Mr.  Kemp  stated  that,  in  mm  fear, 
1261.  wa<  saved  in  taamat  voal.  lOOQ  [£ 
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B.IID'»    patent    BLECTRO-TBLEQBAPHIC    IMPaOVEMBNTS. 

[Patent  dated  November  JS,  1847.    Patentee,  Mr.  WilUam  Reid  of  UnWersity-etreet,  Engineer. 
Specification  enrolled  May  23,  1848.] 


The  improvements  comprehended  un- 
der this  patent,  have,  firstly  for  their 
object,  **  the  better  insulation  and  pro- 
tection of  the  wires  employed  in  com- 
municating intelligence  by  electricity." 
Instead  of  employing,  as  usual,  wires 
covered  with  zinc  or  cotton,  and  sup- 

Sorting  them  on  poles  at  a  consider«ible 
eight  above  the  ground,  Mr.  Held 
lays  them  in  a  plain  or  uncovered  state 
in  well-protected  channels,  made  for 
them  under  the  ground  or  flush  with 
the  surface  of  the  ground,  and  there  in- 
sulates them  by  means  of  earthenware 
supports,  or  carriers,  and  covers  them 
in  with  marine  glue  or  gutta  percha,  or 
asphalt,  or  Stockholm  tar,  or  some  other 
resinous  substance  or  composition. 

We  quote  the  following  details  from 
the  patentee's  specification : 

Figs.  1,  2,  and  3,  represent  a  portion  of  a 
triple  line  of  wires  laid  down  on  this  improved 
plui.  A  is  one  of  a  continuous  line  of  wooden 
sleepers  which  are  joined  end  to  end  by 
half  checking,  as  shown  in  fig.  3  (side  view), 
and  laid  in  a  trench  made  in  the  ground. 
To  prevent  water  or  damp  entering  at  the 
oinings,  I  insert  at  those  joinings,  washers 
of  gatta  percha  or  vulcanised  caoutchonc 
BBS,  are  three  deep  parallel  grooves  cut 
oat  on  the  npper  surface  of  the  sleeper ; 
CCC,  are  annular  supports  or  carriers  made 
of  earthenware  or  gutta  percha,  which  are 
fitted  into  the  grooves  at  distances  of  from 
six  to  twelve  or  more  feet  apart,  and  are  of 
a  diameter  equal  to  the  depth  of  these 
grooves;  DDD,  are  the  wires  which  are 
passed  through  the  carriers,  C,  and  upheld 
by  them,  so  as  to  be  kept  quite  free  from 
contact  with  the  sides  of  the  grooves.  The 
wires  having  been  so  laid,  the  vacant  spaces 
in  the  grooves  are  filled  up  with  marine 
glue,  or  gutta  percha,  or  asphalt,  or  Stock- 
holm tar,  or  any  other  resinous  substance, 
which  is  poured  in,  in  a  warm  and  fluent 
state.  The  wires  become  thus  entirely  sur- 
rounded by  or  imbedded  in  waterproof  and 
non-electric  conducting  materials,  and  there- 
by permanently  protected  from  all  disturb- 
ing influences.  E,  is  an  iron  cover  or 
shield,  which  is  laid  over  the  whole,  and 
made  fast  to  the  wood  by  screws,  a  a,  while 
the  marine  glue,  or  gutta  percha,  or  other 
riesinoas  substance  is  in  a  fluid  state.  The 
wires  may  of  coarse  be  of  any  number  more 
or  less  than  three ;  the  number  and  propor- 
tions of  the  other  parts  being  varied  aocord- 


Fig.  2. 
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Fig.  1. 


Fig.  3. 


ingly.  Instead  also  of  the  sleepers  being  of 
wood,  they  may  be  made  of  artificial  stone,  or 
concrete,  or  earthenware,  and  in  that  ease  the 
earthenware  annular  carriers,  C,  may  be  dis- 
pensed with.  The  vacant  spaces  in  thegrooves 
may  be  also  left  unfilled  ap,  and  the  aeeeas 
of  water  excluded  by  laying  washers  of 
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gntU  percha,  or  TiilcaiiiBed  caoutchouc,  or 
felted  cloth,  between  the  edges  of  the  shield 
and  the  aleepers,  aa  shown  at  g,  in  fig.  2 
and  3. 

A  modification  of  the  preceding  plan  is 
repreaented  in  figs.  4,  5,  and  6.    A,  fig.  4, 

Fig.  6. 


Fig.  7. 


ia  a  wooden  sleeper  as  before ;  B,  is  a  sqvare 
grooTe  in  the  upper  surface  of  the  deeper, 
in  which  are  laid  the  three  (or  any  other 
number  of)  wires  DDD,  which  are  first 
^▼ered  with  cotton  in  the  nsual  way,  and 
then  indosed  in  lead  tubei;  each  wire  being 


thna  inaolated  by  the  cotton  wonud  round 
it  from  the  tube  in  which  it  is  inclosed, 
and  the  three  wires  being  kept  by  these 
tabes  separate  from  one  another.  The 
Tacant  spacea  in  the  groove  may  be  either 
filled  np,  aa  in  the  preceding  case,  with 
marine  glue,  or  gutta  percha,  or  asphalt,  or 
Stockholm  tar,  or  other  analogous  material, 
or  left  unfilled,  aa  the  lead  tubing  in  which 
the  wires  are  inclosed  will  insulate  them 
sufficiently  from  one  another,  and  from  the 
wood  of  the  sleeper.  £,  ia  an  iron  shield 
to  be  made  fast  by  screws  aa  before,  to  the 
wooden  sleepers.  When  the  groove,  B,  is 
not  filled  up  with  marine  glue,  or  other 
resinous  substance,  I  interpose  between  the 
shield  and  the  top  of  the  groove  a  washer 
of  sheet  gutta  percha,  or  vulcanised  caout- 
chouc, or  felted  cloth,  in  order  to  make  the 
groove  water-tight  at  the  edgea. 

Or,  instead  of  the  arrangement  which  has 
been  just  described,  the  three  (or  any  other 
number  oO  covered  wirea  may  be  placed  in 
tubes  of  iron,  or  stone,  or  concrete,  laid 
under  ground,  or  flush  with  the  surface,  as 
represented  in  fig.  7. 


Fig.  10. 


Fig.  11. 


Fig.  18. 
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Fig.  19. 
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Fig.  20. 
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Whore  It  it  neeeMaty,  from  local  p«o«- 
liaritiM,  BtUl  to  adhere^  in  parts  of  an  eleo- 
tr6-telegraphic  line,  to  the  mode  of  carrying 
the  wirea  or  poles  at  a  height  more  or  less 
aboTe  the  groand — as,  for  instance,  in  pass* 
ing  through  tnnnels,  or  crossing  bridges, 
Where  the  wires  are  mvch  exposed  to  damp 
>»I  adopt  earthenware  insulaton  of  one  or 
•Iher  of  the  improved  forms  represented  in 
llgs.  8,  9,  10,  11, 12, 13, 14, 15,  If,  17, 18, 
19,  and  20. 

The  Ininlator  shown  in  fig.  8  consists  of 
an  earthenware  tube,  F,  with  a  flange,  G,  at 
one  end,  and  a  loose  collar  or  nnt,  H,  at  the 
other,  which  last  is  screw-threaded  on  the 
inside,  and  turns  on  a  male  screw  formed  ob 
the  H  end  of  the  tube.  The  loose  collar, 
H,  being  first  taken  off,  the  tube  is  passed 
horisontally  through  a  hole,  in  the  top  of 
one  of  the  ordinary  upright  posta,  and  then 
made  fait  in  its  place  by  putting  on .  Uie 
loose  collar,  H,  and  screwing  it  up  tight. 
Fig.  13.  Fig.  15. 


Fig.  9  shows  an  insulator  which  differs 
from  the  preceding,  in  not  being  made  fast 
by  screwing.  G  is  a  fixe4  flange  on  one  end 
of  the  tube,  as  before;  I,  a  plain,  loose 
ooUar,  which  is  slipped  over  Uie  opposite 
end  of  the  tube,  after  it  has  been  passed 
through  the  post ;  and  K,  a  split  metal  ring, 
which,  being  expanded  by  hand,  and  dropped 
into  the  grooTC,  b,  behind  the  collar,  I, 
prerents  its  return,  and  thereby  makes  the 
tube  fast. 

Another  mode  of  fixing  a  loose  collar 
ftimilar  to  that  employed  in  fig.  9,  is  shown 
In  fig.  10.  The  tube  is  formed  with  a  slot 
in  it  at  the  loose-collar  end,  and  when  the 
collar  has  been  slipped  orer  the  tube,  it  is 
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made  tut  by  iAMctiDg  a  pin,  b^,  into  tiM 
■lot. 

Fig.  11  rapreMnti  anotker  form  of  inaa- 
lator,  auiUble  for  insorting  ia  paira  oppoaite 
thfl  one  to  the  other,  in  upright  potta,  aa 
repreaented  in  fig.  13  (side  view.)  It  oon- 
■iataof  a  haad*pieoa  and  abaft,  which  laat  la 
aaivw-thrandad,  and  acrewed  into  the  poat. 
The  orifiee,  d,  through  which  the  wire  is 
passed,  la  made  to  taper  inwarda  to  a  dia- 
meter juat  anffident  to  allow  the  wire  to 
paaa,  ao  that  any  water  or  moisture  which 
may  collect  in  the  orifice,  flowa  neceaaarily 
down  ita  under  inclined  aide,  e,  and  ia  ao 
oarried  off.  A  pasaage  ia  bored  out  of  the 
wooden  poat  between  each  pair  of  these 
inaulatora,  of  aiae  anffident  to  ezdude  any 
chanee  of  the  wire  coming  in  contact  with 
the  wood. 

Pig.  ]  5  ia  a  aide  view  of  an  insulator,  suit- 
able for  auataining  the  wirea  when  carried 
along  the  sides  of  walla,  as  in  tunnels  and 
bridgea.  K  ia  a  round  poet,  made  of  earth- 
enware, with  projecting  aide  reata,  i,  Jt,  Jt, 
in  whidi  the  wirea  are  laid;  LL  are  ataplea, 
which  are  attaohed  by  eyea  to  the  poat,  at 
top  and  at  foot,  and  driTen  into  the  walL 
M  ia  a  roof-piece,  which  projects,  in  a  slanting 
direotion,  conaiderably  beyond  the  side  reata, 
k,kfk,  and  aenrea  to  protect  them  from 
wet. 

Figa.  16  and  17  are  front  and  aide  viewa 
of  an  inaulator,  which  differa  oply  from  the 
preceding  one  in  bdng  flat  instead  of  lonnd. 
(These  figorea  it  ia  unneceaaaiy  to  gif  e.) 

Fig.  18  raprcaenta  an  inaulator  auitable 
far  oocaaionid  or  temporary  nae,  being  ao 
oonatraeted  that  it  can  be  applied  to  the 
wiraa  after  they  have  been  paaaed  through 
the  wooden  poata,  and  offering,  therefore,  a 
eenTenient  aubatitnte  for  any  of  the  insula- 
tora  pfurioualy  described,  when  they  happen 
to  get  broken  by  accident*  It  oonsiata  of  a 
diao»  with  two  eonkal  holes  bored  in  it  from 
the  oppodto  aides,  and  meeting  in  the 
Mntre.  It  to  slipped  en  to  the  wirea  by  the 
mening,  m^  and  then  ioaerted  in  the  hole  in 
the  poet* 

Fig.  19  repreaenta  an  inaulator  of  the 
■ame  form  aa  fig.  18,  but  without  the  open- 
ing, m. 

Inatead  of  employing  earthenware  insula- 
tora  of  the  improTed  forms  before  deecribed, 
I  sometimes  employ  insulatdrs  made  of 
gutta  percha,  which  may  be  firmly  fastened 
in  the  holes  of  the  posts  by  mere  adhenon 
of  anrfaoea,  without  the  aid  of  dther  screws, 
or  coilara,  or  nuta.  Fig.  20  represents  an 
inaulator  of  thia  deacription.  It  consista  of 
n  riog,  or  amall  cylinder,  of  aolid  gutta 
feroha,  with  two  conical  holea,  o,  o, 
Wod  in  it  from  the  oppoaite  aides,  and 
■lacHiig  in  the  eentre.    Baforo  inaerting  it 


in  the  hole  in  the  post  (which  it  ahonld  fit 
pretty  exactly,)  it  fa  slightly  warmed,  and 
dipped  in  a  warm  aolution  of  gutta  percha, 
which  cauaea  it  to  take  a  firm  and  laating 
hold  of  the  wood.  These  gutta  percha  insu- 
lators may  be  fixed  atill  more  aecurdy  by 
making  them  on  the  exterior,  of  a  aquare, 
hexagonal,  or  acme  other  polygonal  form, 
and  making  the  holea  in  the  posts  of  a  cor« 
responding  shape ;  but  I  prefer  the  drcular 
form,  aa  being  attended  with  the  least 
expense,  and  aa  furnishing  aa  much  security 
aa  ia  needful. 

Gutta  percha  may  also  be  substituted  for 
earthenware,  in  the  caae  of  the  inaulatora 
repreaented  in  figs.  15,  16,  17,  18,  and 
19 ;  but  in  figa.  15,  16,  and  17,  inatead 
of  emplojiiog  projecting  side  reata  for  the 
wirea,  I  make  notches  or  recesses  for  their 
reception  in  the  body  of  the  insulator. 

A  second  class  of  improvements  com- 
prehended under  this  oatent,  have  for 
their  object,  1st.,  "  to  lurnisn  a  readier 
means  than  now  exists  of  establishing  the 
circuit  of  communication  between  the 
guard  and  the  driving  engine  and  inter- 
mediate  darriagea,  and  of  detaching  from^ 
or  adding  to  Uiat  circuit,  any  carriage^ 
or  number  of  carriages,  as  circumstances 
may  require ;"  and,  2ttd.,  "  to  ensure  the 
sounding  of  the  bells,  or  other  alammt 
employed,  with  greater  certainty  than 
the  means  now  ordinarily  used  am>rd." 

The  first  of  these  objects  I  effect  by  meana 
of  the  following  arrangement  t — Each  car- 
riage of  a  railway  carrying  establishment 
has  two  tubes  permanently  affixed  to  the 
top  of  it,  side  by  side ;  and  these  tubes  contain 
each  an  dectric-conducting  rod,  which  is 
sustained  and  insulated  within  it,  by  means 
of  earthenware  or  gutta  percha  inaulatora 
of  the  form  represented  in  figs.  19  and  20, 
and  before  described.  These  conducting 
rods  projeet  slightly  beyond  the  containing 
tubes  at  both  enda.  Between  the  back  end 
of  each  rod,  and  the  front  end  of  that  next 
behind  it  there  is  placed  a  short  metal  tube, 
hito  which  the  two  ends  are  inserted  and 
retained  by  means  of  springs  attached  to 
them,  but  not  so  faat,  but  that  they  may  be 
withdrawn  from  the  tube  one  or  both  of 
them  by  the  application  of  a  very  slight 
force.  The  tube  turns  at  the  centre  on  a 
nniveraal  joint,  so  as  to  adapt  itself  readily 
to  any  deviation  of  the  railway  train  from  a 
atraight  line.  It  has  also  two  chains  pendent 
from  it,  by  which  it  may  be  connected  dther 
to  the  carriage  in  front,  or  to  that  behind, 
(but  not  to  both  at  the  same  time  0  ao  that, 
auppoaing  the  enda  of  both  roda  to  be  with* 
drawn  from  it,  it  aaay  be  kept  frvm  fidling 
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to  the  groand  and  remun  at  hand  ready  for 
nse.  A  plan  of  one  of  the  rods  detached 
from  ita  carriage  ia  giren  in  fig.  21 ;  n,  n,  n, 
are  the  aprings  (of  which  one  only  is  fally 
seen  in  the  engraTing)  which  are  attached 
to  it  by  screws,  #',  if\  the  latter  of  which  ia 
passed  through  a  slot  in  the  spring  to  allow 
of  the  spring  haling  the  necessary  play.  A 
longitudinal  section  of  one  of  the  connect- 
ing tubes  is  also  given  separately  in  fig. 
22;  9  is  the  unirersal  joint,  and  r,  r, 
the  fastening  chains.  Fig.  23  shows  the 
whole  of  the  parta  in  their  placea,  and  as 
connected  together  in  a  series  of  railway 
carriages.  Supposing  any  one  of  the  car- 
riages to  be  withdrawn,  then  immediately 
on  those  in  the  rear  closing  up,  the  front 
end  of  the  rod  of  the  headmost  of  the  rear 
carriages  enters  the  end  of  the  tube  which 
was  previously  occupied  by  the  front  end  of 
the  rod  of  the  withdrawn  carriage,  and  thus 
re-establishes  a  continuous  line  of  metallic 
communication  from  one  end  of  the  line  to 
the  other ;  and  so  also,  on  an  additional 
carriage  or  any  number  of  carriages  being 
interpolated  into  a  train,  the  line  of  me- 
tallic communication  is  broken  and  renewed 
for  the  purpose,  by  a  mere  shiftin^or  trans- 
position of  the  connecting  rods. 

Fig.  26. 
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The  seeond  object  embraced  under  this 
branch  of  my  invention  is  effiscted  by  the 
substitution,  with  modifications,  of  an  ordi- 
nary galvanometer  for  the  'electromagnet 
and  armature  now  employed  to  sound  the 


ben  or  other  alarum.  Fig.  25,  ezUlntii  a 
front  view  of  an  apparatus,  in  which  are 
combined  the  galvanometer  modified  as 
aforesaid,  with  the  ordinary  clock-work  and 
bell.  Fig.  25*,  is  a  top  plan  of  the  galvano- 
meter, and  fig.  26  is  a  section  of  it  through 
the  centre.  The  galvanometer  is  made  of 
the  usual  oblong  form,  but  in  two  aeparate 
pieces,  P^P> .  The  under-pieoe,  P S  is  fint 
affixed  by  two  brackets,  f  f ,  to  the  front 
plate  of  the  clockwork  apparatus.  A  hori- 
xontal  axis,  x',  is  then  placed  in  a  groove 
which  runs  acroia  the  centre  of  the  piece, 
and  is  supported  at  the  two  ends  by  brae- 
kets,  tp  w,  as  shown  in  fig.  26.  On  this 
axis  there  is  poised  in  a  vertical  poeition 
a  permanent  steel  magnet,  V,  which  is  re- 
prasented  in  the  figure  as  being  bent  into  an 
S  form,  but  may  be  of  a  semicircular  or 
straight,  or  any  other  form  which  admits  ot 
the  magnet  being  easily  poised  on  its  centre. 
The  upper  piece,  P>,  is  then  placed  upon 
the  other,  and  made  fast  to  it  by  meana  of 
the  steady  pins,  x  x,  and  nuta,  y  y ;  this 
upper  piece  having  also  a  groove  across  the 
centre  of  it,  corresponding  with  that  in  the 
under  piece,  so  as  not  to  interfere  with  the 
axis  of  the  magnet.  By  holding  np  the 
galvanometer  in  this  way»  the  axis  and  mag- 
net can  be  adjusted  with  great  fiieiiity  and 
nicety ;  and  when  any  readjustment  of  them 
is  required,  this  also  is  very  readily  effeeted 
by  undoing  the  nuts,  y  y,  and  taking  off  the 
top  piece,  P*.  Upon  an  electric  corrent 
being  transmitted  through  the  eonneeting- 
rods  and  tubes  of  the  carriages  to  the  g^- 
vanometer,  the  magnet,  V,  beeomes  lutaatly 
deflected  in  a  direction  at  right  angles  with 
the  current  of  electricity,  and  strikes  against 
a  lever,  W,  which  puts  in  motion,  by  means 
well  undentood,  the  clockwork  whidi  strikes 
the  bell  or  other  alarum.  I  prefer  that  the 
galvanometer  should  be  of  an  oblong  formt 
as  represented  in  the  figures,  but  it  may 
also  be  made  of  a  dreular,  or  oval,  or  oif 
any  other  convenient  form.  The  plan  of 
making  the  galvanometer  In  two  pieoea,  may 
also  be  applied  with  advantage  to  the  eon- 
Btrnction  of  the  coils  used  for  signalising 
purposes  in  the  ordinary  dectro-BU^gnetie 
telegraphs. 

Mr.  Reid's  claims  are  as  follows : 

Flnt.  I  claim  the  modes  of  laying,  insu- 
lating, supporting,  and  protecting  deotro- 
telegraphic  wires,  severidly  represented  in 
figs.  1,  2,  and  3,  figs.  4, 5,  and  6,  and  fig.  7, 
each  in  the  peculiar  arrangement,  adaptation, 
and  combination  of  parts  of  fdiieh  the  same 
consists ;  but  I  disclaim  the  use  of  grooved 
wooden  sleepen,  except  as  forming  parts  of 
sach  combination,  being  aware  that  it  has 
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Fig.  25. 


=L 


Fig.  25a. 


been  before"  proposed  to  lay  the/wires  in 
channels  formed  in  rails  of  wood. 

Second,  I  claim  the  employment,  for  the 
purpose  of  communicating  intelligence  by 
electricity,  of  earthenware  insnlaton,  of  the 
different  forms  represented  in  figs.  8  to  19, 
both  incloilTe. 


Third,  I  claim  the'employment  of  gutta 
percha  as  a  material  for  the  supports  or 
carriers  to  electro-telegraphic  wires,  as  before 
exemplified  and  described ;  but  disclaim  the 
use  thereof  for  the  mere  coating  or  coTcring 
of  the  said  electro-telegraphie  wires. 

Fourth,  I  claim  the  peculiar  mode  or 
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modes  of  etUbUihtng,  diioon&ectfaif ,  and 
re-etUblisbiiig  electro-telegraphic  oommu- 
niofttioik  in  railway  trains,  described  under 
the  second  general  head  of  this  specifica- 
tion. 

Fifth.  I  claim  the  employment,  for  the 
purpose  of  sounding  beUs  and  other  alarums 
employed  in  eleetro-telegraphie  communi- 
cations, of  the  ordinary  galvanometer,  modi- 
fied as  aforesaid,  and  combined  with  the 
clock-work  and  bell  or  other  alarum  usually 
employed. 

And,  Sisihf  I  claim  the  constructing  of 
the  coils  used  for  signalling  purposes  in 
electro-magnetio  telegraphs,  in  two  parts, 
•s  before  described. 


GALVANIZED  OR  BINCKID  IRON, WILD AB LB. 

Mr.  James  Nasmyth,  G.  E.,  in  a  letter  to 
the  Mining  Journal,  gilres  the  following 
account  of  the  results  of  some  experiments 
which  hsTC  been  lately  made,  at  the  desire 
of  the  Lords  of  the  Admiralty,  by  their 
«  Committee  on  Metals,"  for  the  purpose 
of  ascertaining  whether  the  galvanising  of 
wrought  iron,  by  a  coating  of  zinc,  has  the 
effect  of  preTcnting  such  galvanised  articles 
from  being  re* manufactured. 

**  With  a  view  to  put  this  question  to  the 
test  of  experiment  in  the  most  severe  man- 
ner, a  piece  of  gaitaniMed  iron  wire  rope 
was  welded  up  \nto  a  bar,  and  put  to  the 
most  severe  test.  In  the  first  place  it  was 
found,  that  although  the  iron  wire  was  quite 
covered  with  metallic  sine,  which,  although 
partially  driven  off  in  the  process  of  welding, 
yet,  so  far  from  the  presence  of  the  metal,  or 
its  oxide,  presenting  any  impedimeot  to  the 
welding  of  the  iron,  (as  in  the  case  of  lead,) 
the  iron  wire  welded  with  remarkable  ease ; 
and  the  result  was,  a  bar  of  remarkably 
tough, .  silvery-grained  iron,  which  stood 
punching,  splitting,  twisting,  and  bending, 
in  a  manner  such  as  to  show,  that  the  iron 
was  not  only  excellent,  but,  to  all  appear- 
ance, actually  improved  in  quality  in  a  very 
important  degree. 

*'  Encouraged  by  such  a  result,  a  still 
further,  and  even  more  severe,  trial  was 
made — ^vis. :  by  welding  up  a  pile  of  clip- 
pings of  galvanised  iron  plates,  or  sheet 
iron,  covered  with  zinc,  as  in  the  former 
experiments.  The  presence  of  the  zinc 
appeared  to  offer  no  Impediment  to  the 
welding,  and  the  result  was,  a  bloom  or  bar 
of  Iron — ^the  fracture  of  which  presented  a 
most  remarkable  and  beautifal  silvery  grain 
— as  good,  if  not  superior,  in  aspect  to  the 
very  finest  samples  of  *'  Low  Moor"  or 
«< Bowling"  iron.  Blooms  of  this  iron 
were  rolled  out  into  rods,  and  tested  in  the 
cable-pTDviAg  maaUne,  and  the  reaull  iadi- 


eatad  from  5  to  10  per  4 
than  the  best  samplss  of  wnnight  i 
estabHshiog  the  fact,  that,  ao  far  from  tl» 
presence  of  sine  being  destructive  to  ths 
strength  and  tenacity  of  wroaght  uotkj  the 
contrary  is  the  case« 

**  I  may  mention,  that  ban  of  iroa  wtn 
heated  to  a  welding  heat,  prepared  for  aheadk- 
ing,  in  the  usual  manner ;  and,  on  drawim 
them  from  the  fire  for  beiiif  weldod,  a 
handful  of  zinc  filings  was  thrown  on  the 
vrelding  hot  surface,  and  the  welding  pra- 
oeeded  with.     In  this  severe  teat  bo  i 


rent  impediment  to  the  proeeas  reanksd: 
the  iron  wdded  as  well  as  if  no  sine  had 
been  present.  Judging  from  the  appeannes 
of  the  iron  welded  up  from  '  zino-oovcsid 
iron  sorsps,'  not  only  as  respects  its  dear 
silvery  aspect,  but  also  the  inereaaed  stnnglh 
which  such  exhibited  under  proof,  it  wuKf 
not  be  unreasonable  to  infer,  that  soms 
important  improvement  might  be  ssada  ia 
the  manufacture  of  iron  by  the  aotnal  intro- 
duction of  metallic  zinc  in  aome  oae  or 
other  of  the  stsges  of  its  mannfaetnre  saA 
as  in  the  puddling-ftimaoe.  What  the  nataia 
of  the  action  of  the  zinc  is,  we  are  net  yet 
able  to  say ;  all  we  as  yet  know  la*  that,  ae 
far  from  being  prejudidal  to  the  qvality  of 
the  iron,  it  appears  to  have  ratlier  an  laa- 
proring  effect ;  and  that  to  such  an  extest 
as  to  cause  us  to  desire  that  theaubieflt  mmj 
receive  the  attention  of  some  of  oar  intcUi- 
gent  iron  manuCscturers,  bo  as  to  put  the 
matter  to  the  test  of  actual  experimeaft  is 
the  puddling-fumaoe,  or  any  other  stage  of 
the  process,  sueh  as  may  appear  to  ] 
the  best  results. 

"  I  may  name  a  curious 
fact, — that  the  strongest  east-iroB  i 
Belgium,  and  select^  for  the  caatiBg  ef 
guns,  is  made  from  an  iron  ore,  in  wkiA 
the  ore  qfzine  forms  aconsiderahleportien. 
Whether  the  superiority -of  this  iron  is  dm 
to  the  presence  of  sine,  is  a  questioii ;  bat 
the  result  of  the  before-named  experiaaents 
tend  to  lead  to  the  auppositioa  that  s«di 
may  be  the  case." 


RBCXNT  AM  BRIO  AH   PATBNTB. 

[Selected  from  the  FrumkUm  J»urmal.} 
ImPROVBMBMTB    IK    FiRB    AMD 

Enginxs  for  throwing  Watbr.  dorlsi 
W.  Grannie,-^**  It  is  weU  known  that  in 
fire  and  other  engines  for  throwing 
the  air  vessel  into  whieh  the  Water  is 
on  its  way  to  the  discharge  pipe,  for  the 
purpose  of  equalising  the  dlscdiarge,  by  (hs 
elasticity  of  the  air  contained,  is  fiable  to  • 
serious  objeetiott,  tls. :— that  of  mixing  Chs 
ah*  with  the  water,  wUeh  causes  tiie  ooTesM 
of  water  to  break  into  qpray  on  losvlqf  tbfb 
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Id  tt«t  if  the  Migta*  1w 
ktpt  ift  work  Imp  wnf  aoaiUeMble  kd^th  of 
tin*,  aU  tbe  u#  it  dMuifgod  from  tho 
^wmL  This  delBet  ariMB  from  tho  im^tut 
feoi  aMOBtr  io  wMoh  tho  mg  vaMol  is  ooo* 
liMlod  with  tho  oylndar  and  diioharge  pipo» 
ki  mh  MaiiBMr  that  aU  tho  watar  haa  to  be 
iwoad  throogh  te  air  vaaiaL 

«'Tho  natnroof  nyhMPooftM,  daviaad  for 
obvi•til^[  thk  dilBoolty,  oooaiata  In  ptaolog 
tlwair  Toaaal  of  a  doablo«a«tii|f  oo^no  bo* 
tweea  the  two  braaeh  pipoa  whkdi  form  tho 
oaanaMbD  betweaa  tho  two  ends  of  tho 
o^MMwtf  aod  fha  dushofgo  pip6f  and  oon*' 
■oaing  tho  ofar  voaael  with  them  by  meooo 
Of  fAp^  ioaUaiBg  npwarda  from  tha  air  yea* 
aai  to  tho  hnmah  |npo,  or  raUMr  iooiniiag  ha 
tho  diioctioB  of  tho  diaeharBing  ourrewt^  by 
I  of  whkjh  that  Tiokiit  agitaUoo  wkieh 
plaea  withm  the  air  ▼ammI  oo  tho 
aaoal  plan  lo  entirely  aToidod,  the  outward 
oorrent  bwag  withont  tin  veaaolf  whiist  tha 
body  of  air  withhi  the  veatel  io  preaaod  on 
olthor  aide  by  tho  preaanre  of  the  water. 
Thia  eonatitolea  tiio  Arat  part  of  my  invon« 

"\t  ia  a  weU-known  pfayneal  law»  that  all 
ioida  iaaoing  from  o  vesael  through  an 
apertnro,  take  a  rotary  motion^  and  henoe 
tibo  diOenlty  of  throwing  a  solid  nnbroken 
ooflomn  of  water— n  reanlt  admitted  to  bo 
vary  iasportnt.  This  whirling  motion  of 
the  water  is  neoeeaariiy  dne  to  tho  foreo 
applied,  and  by  that  mueh  rednoea  tiie  dif« 
taneo  to  whleh  tiio  oolnmn  wonld  otherwise 
bo  thf«wn«  Tho  ob}eot  of  my  seeond  im« 
pfoveasent  ia  to  aroid  thia  whirling  motion, 
-  and  at  thtf  same  time  ssto  the  power  thns 
oanawnod,  and  oonaiata  in  providing  tho 
boro  of  the  dinharging  nonle  or  pipe  with 
winga  paraUel  with,  and  oonverging  to^  the 
naris  of  tho  bors,  whereby  the.  eolmmn  ia 
dMded  taito  as  many  purta  as  thero  are 
wtegs,  and  tho  rotation  of  tho  water  pre^ 


Oairn,'^**  Whnt  I  ehdm  as  my  Ivrention 
•i,  irfftaging  thonir  veiiel  of  domblo-adting 
iMMa  pnmpo  between  the  two  ednetlon  or 
hntieh  i^ipas,  when  tho  oonneetlonis  Ibrmed 
hj  maans  of  two  pipes,  inolining  f^m  tho 
«ir  yewal  tothobraaehplpaa  ift  thodltoetion 
offMiolMaing  anhinms,  as  deaeribod,  whereby 
Iho  diseharge  of  air  from  the  Teisal  is  effec- 
tMlty  prevaotodf  and  tiio  elaatlo  fbroe  of  the 
ilr  dions  o  moio  direct  foree  on  tiio  eetanm 
«f  water  at  tho  end  of  the  stroke  of  the 
piaion  than  by  any  known  arrangement. 

**  And  I  also  dalm  the  employment  of  a 
fHng  or  wings  within  tho  boro  of  tho  nosite 
«r  disohorge  pipe  of  dre  and  other  engines 
§9t  tlirowiiig  water,  as  hereio  desoribed,  by 
tomtm  of  which  the  whirting  motion  of  the 
.ftMNMi  |i  prfTiittedf  and  a  mofi  soBd 


oehmm  obtalnod  than  by  any  other  knowt 
method." 

iMpnoTBMnifTa  iw  tbo  FunwAOi  #on 
THO  MAWurAOTtrnn  or  Articlboo*  Inow* 
WiUiam  H.  Pastmors. -^The  patentee  saytf, 
-^'*  For  the  purpose  of  heating  soythes  and 
other  artides  of  a  like  character  op  to  tho 
proper  degree  for  hardening,  the  general 
practioe  herotoforo  has  been  to  take  them  In 
theb  oold  slate,  and  to  pam  them  oter  Hm 
ftre  fai  a  heatiiiV  famaoe  oenstmeled  for  that 
purpose,  taking  eare  to  heat  them  aa  eqnally 
aa  possible  in  every  part  i  bnt  as  scythes, 
•wordi,  and  other  artlelea,  baring  a  osttiog 
edge,  are  nneqnal  in  thiekness,  their  thinnttP 
parts  aro  the  most  oniekly  heated,  and  nre 
liable  to  be  Iniarsd  from  this  caose  bofoM 
their  baeks  or  thicker  parts  ara  snificlently 
heated  for  hardening.  To  gnard  againit 
this  rssnlt,  it  has  been  neoessary  to  heat 
them  slowly,  whieh  is  necessarily  attended 
with  mnoh  loss  of  time,  whilst,  after  all,  tho 
ofil  is  bnt  partially  corrected.  In  my  im* 
proved  heating  fornace,  I  employ  a  case  or 
oven  of  cast  iron,  for  the  purpose  of  hoathig 
the  seythes  or  other  artioles,  proviouriy  to 
their  being  passed  over  the  ftro  In  tho  ordi- 
nary heating  fomaee ;  and  in  this  ease  or 
oven  I  bring  them  to  snch  a  degree  of  heat 
M  Will  enable  me  to  oompleta  tiio  heating  hi 
the  ordhmry  fdmaoe  With  great  rapidity. 
As  the  preparing  oven  contains  a  eonsider'>> 
able  number  which  aro  necessarily  placed 
within  it,  they  have  ample  time  to  aHow 
their  thicker  and  thinner  parts  to  bo  brought 
up  to  the  same  degree  of  heat.'' 

(Hb^m.— <<HavSig  thua  fuUy  dmribed 
the  construction  of  my  improved  furnace 
for  heatittg  seythes  and  other  articles  to  bo 
hardened,  what  I  dfadm  therefai  as  new  H, 
the  combination  of  the  preparing  easa  or 
oven  with  tho  heating  furnace  heretoforo  em- 
ployed  with  said  preparing  oven,  being 
formed  and  eomMned  with  the  fntnaad, 
•ubstantlally  in  thd  mKnner  mid  for  the 
purpose  set  forth.'' 

Fon  Aft  Iicraoi^iD  Enoiks,  orafcAran 
ttr  Titn  BxTLOsiotr  ov  8asss.  Stmft 
Pfffj,^^**  My  first  improvement  consists 
In  surrounding  the  cylinder  of  tho  oigine 
with  water,  to  oarrv  off  the  heat  generated 
by  the  explosion  of  tho  gases,  and  keep  ft  at 
a  sutlaiontly  low  temperaturo  for  the  eA- 
eiont  aetton  of  tho  engine,  and  at  the  same 
time,  in  certain  cases,  to  employ  thia  sur- 
rounding water  9M  a  water  bath  for  the 
retort  whieh  generates  the  inflammable  gas, 
When  the  gas  is  generated  from  a  liquid  or 
liquids,  the  heat  generated  by  the  combustion 
of  the  gases  being  snffident  to  keep  tbe 
water  at  tha  temperaturo  roquired  for  gen^ 
rating  the  gai.  Whilst  the  water  carries  off 
ll»  hMtl  f^tt  tho  oyllBder,  to  pfevea^  Its 
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being  OTerhented.  My  teoond  impFOToment 
coniiBti  in  labricating  the  piston  and  the 
intide  of  the  cylinder  with  wtter,  whieh  not 
only  preyents  the  wear  of  the  parts,  but  at 
the  same  time  aids  in  preventing  these  parts 
from  being  oTerheated.  My  third  improve- 
ment consists  in  labricating  the  piston  rod, 
and  preventing  it  from  being  overheated,  by 
snrronnding  it  with  water  at  or  near  the 
stuffing  box.  My  fourth  improvement  con- 
sists in  a  new  method  of  inflaming  the  gases, 
byplatina  heated  by  the  heat  of  inflamed 
jets  of  gas  and  air  from  the  retort  acting 
thereon ;  the  platina  being  so  situated  as  to 
commnnicate  by  a  valve  or  valven  directly 
with  either  end  of  the  cylinder,  or  with  the 
passages  through  which  the  mixed  gss  and 
atmospheric  air  pass  to  either  end  of  the 
cylinder.  And  my  flfth  improvement  con- 
sists in  the  employment  of  a  receiver  con- 
tahiingcondensed  atmospheric  air  for  starting 
the  engine,  in  combination  with  another 
receiver,  and  with  an  air  pump,  by  means 
of  which  atmospheric  air  is  forced  for  the 
continued  working  of  the  engine,  the  said 
air  pump  being  operated  by  the  engine/' 

For  an  IicpaovKn  PaocBss  for  Touoh- 
SNiNG  THE  Hull  ob  Outer  Covbrino  or 
Wheat  and  other  Grain,  PRSPARATORr 

TO    CONVERTINO  THE  GrAIN  INTO  FlOUR. 

/.  FT.  HowUi  and  F,  M.  WaHker.-^*' The 
nature  of  our  invention  consists  in  passing 
the  wheat  or  grain  through  a  current  or  jet 
of  steam,  in  any  convenient  manner,  so  that 
each  kernel  of  grain  shall  be  thoroughly 
acted  upon  by  the  steam,  which  gives  to  the 
hull  such  strength  and  tenacity  that  it  is  not 
pulverized  by  the  action  of  the  stones  in 
converting  the  grains  into  flour,  and  thereby 
specking  and  deteriorating  its  quality,  but  is 
peeled  off  the  wheat  in  large  flakes." 

aaim,^**  The  utility  of  toughening  the 
hulls  of  the  grain  in  some  way  previous  to 
grinding,  and  also  the  difficulty  of  effecting 
Uiis  desideratum  uniformly,  is  well  known 
to  practical  millers.  When  grain  is  ground 
in  too  dry  a  state,  the  hull  is  so  tender  and 
brittle  that  a  portion  of  it  is  pulverised  and 
passes  through  the  bolt  with  the  flour,  dis- 
figuring its  appearance,  and  greatly  reducUig 
its  merchantable  value.  What  we  claim  as  our 
invention,  is,  the  method  or  process  of  tough- 
ening the  hulls  of  wheat  and  other  grains, 
preparatory  to  grinding,  by  the  application 
of  steam,  substantially  in  the  manner  and 
for  the  purpose  as  herein  set  forth/' 

For  Improvements  in  the  Steam 
Engine.  N,  N.  Barlow,—**  In  the  steam 
engine  as  now  constructed,  the  piston  must 
be  accurately  fitted  to  the  cylinder,  and 
packed ;  the  cylinder  is  then  provided  with 
a  head  or  cover,  accurately  fitted  and 
bolted,  and  provided  with  a  stuffing  box 


around  the  piston  rod;  voA  tiwn  tlM  end  of 
the  piston  rod,  where  it  reeeiTeB  the  oon- 
nectittg  rod.  Is  either  provided  with  a  sliding 
bead  working  on  ways,  or  with  a  parallel 
motion,  which  are  not  only  very  expensive, 
but  either  of  theae  modes  occupies  much 
room  ;  for  there  must  be,  between  the  upp« 
end  of  the  cylinder  and  the  beam  or  other 
connection,  room  suffioient  for  the  length  of 
piston  and  connecting  rods,  which,  in  many 
instances,  is  a  source  of  great  inoonvenisnce, 
as,  for  instance,  in  steamboats. 

Many  of  these  objections  I  avoid,  and 
render  the  engine  cheaper  and  lees  liaUa  to 
derangement,  by  making  the  piston  a  long 
hollow  cylinder,  the  outer  diainotor  of  which 
fits,  either  accurately  or  loosdy,  the  inside 
of  the  steam  cylinder,  the  upper  end  of 
which  4s  provided  with  a  stuffing  bos  whiek 
surrounds  the  hollow  eylmdrical  piston: 
that  is,  therefore,  made  of  greater  length 
than  the  steam  cylinder  within  which  it 
works,  thus  avoiding  the  necessity  of  a 
packed  piston.  The  inner  end  of  this  piston 
cylinder  is  closed  to  form  the  piston  head, 
and  to  the  inner  surface  of  it  is  attadied 
the  connecting  rod,  which  extends  to  the 
crank.  By  this  arrangement,  the  nneqwsl 
wear  of  the  piston  and  cylinder  by  the 
vibrations  of  the  connecting  rod  is  avoid- 
ed. The  steam,  of  coarse,  in  this  amnge- 
ment,  can  act  only  in  one  <fireetion,  and 
therefore  will  be  only  single-aetiiigt  but 
when  it  is  desired  to  make  a  donblerocting 
ongine,  then  two  such  single-aoting  engines 
are  so  arranged  as  to  bo  connected  together 
by  a  crank  shaft,  havuig  two  ersnka  on  op- 
posite sides  of  the  axis,  so  that  the  moment 
one  ceases  to  act  the  other  commenoes,  the 
valves  altematdy  openfaig  and  cLoong  the 
induction  and  eduction  valves. 

**  It  wUl  be  obvious  that  this  engine  may 
be  single-aotiog  by  having  but  one  cylinder 
and  its  appendages ;  double-acting,  as  above 
described ;  threefold- acting,  by  havbig  tiiree 
cylinders  with  the  cranks,  making  an  onrie 
of  li20^  with  each  other,  so  as  to  divide  dm 
circle  into  three  equal  parts,  the  threefold- 
acting  being  the  best  for  working  the  steam 
expansively,  by  means  of  cut-off  valves,  as 
the  steam  wiU  at  all  times  be  acting  with  its 
full  force  in  one,  and  expansively  in  anotlwr. 

**  By  constructing  an  engine  on  this  plan, 
but  one  packing  yriiX  be  required  for  each 
cylinder,  and  that  a  staffing  box  which  ad- 
mits of  adjustment  much  more  readily  than 
a  piston,  which  can  only  be  repacked  by 
taking  the  engine  apart.  It  dispenses  widi 
the  necessity  of  a  sliding  head  or  pnndlel 
motion,  the  cylindrical  piston  porfonnlng 
that  office  by  having  the  conneotiny  rod 
jointed  to  it  within  and  at  the  bottom,  at 
the  same  time  saving  the  room  oeoqMM  by 
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the  pistoii  rod  in  the  cocnuon  engine ;  and 
what  is  of  great  importance,  the  piston  can 
always  be  kept  oiled  bj  simply  oiling  the 
stuffing  box,  which  is  not  the  case  in  enginea 
as  heretofore  made." 

For  IlffFROYRMBMTS  IN  THB  MaNUFAC- 

TURB  OF  Gas.    George  Miehaeh. 

Claim,-^*^  I  claim  the  employment  in  the 
manvfactnre  of  gas  from  anthracite  or  other 
equivalent,  for  the  purpose  of  lighting  or 
heating  of  a  cloeed  furnace,  (constructed 
and  combined  with  a  gasometer,)  and 
streams  or  jets  of  heated  steam  and  air 
forced  into  the  charge  thereof  in  a  state  of 
combustion. 

"  I  also  claim  the  increasing  the  illumin- 
ating power  of  the  gas,  (generated  as  above,) 
through  the  agency  of  oil  or  turpentine,  or 
other  equiTslent  matter,  by  causing  the  gas 
to  pass  through  the  defiant  fluid,  and  be 
impregnated  by  it. 

For  IlCPROYBMBNTS  IN  THB  MANUFAC- 

TURB  OF  Sugar  from  Ganb  or  othbr 
Plants.     George  Miehaeh, 

daim,—**  I  claim  cutting  the  canes  or 
plants  transversely  through  their  saccharine 
cells,  and  into  very  thin  slices,  immersing 
them  in  hot  water,  and  rendering  insoluble 
and  inert,  during  the  process  of  dissolution, 
such  chemical  substances  of  the  cane  as 
would  otherwise  exert  an  injurious  influence 
or  chemical  action  upon  the  saccharine  matter. 

"  I  claim  the  use  of  oxalate  of  alumina, 
for  the  purpose  of  exerting  the  necessary 
chemical  action  upon  the  aforesaid  combina- 
tion of  syrup  ;  ohlorophyle,  and  the  snper- 
abundance  of  lime,  in  order  to  remove  these 
two  substances,  and  particularly  the  lime, 
that  extraneous  chemical  matter  used  to 
render  inert  these  substances,  which  would 
otherwise  prove  injurious  to  the  sugar  dur- 
ing the  process  of  its  dissolution  from  the 
cane." 

For  an  Imfrotkd  Crimping  Tool, 
FOR  Crimping  Boots.  William  Taylor, 
— ^The  patentee  says, — "  The  nature  of  my 
invention  consists  in  causing  the  leather  to 
conform  to  the  shape  of  the  crimp,  by  forc- 
ing the  latter,  after  the  leather  has  been  ap- 
plied thereto,  between'  two  smooth  iron 
jaws  of  peculiar  shape,  the  interval  between 
said  jaws  being  regulated  by  a  screw  $  a 
second  screw  acting  against  the  heel  of  the 
crimp,  and  serving  to  thrust  the  instep 
thereof,  and  the  parts  adjacent  thereto,  be- 
tween the  jaws.*' 

For  an  Improybmbnt  in  Carriagb 
Stbps.  David  and  S.  Z,  Litile.— The 
patentees  say, — **  The  nature  of  our  inven- 
tion consists  in  causing  the  steps  to  be 
swiveled  round  under  the  carriage  when 
folded  up,  out  of  the  way  of  the  mud  and 
dirt  thrown  fVom  the  wheels,  and  without 
taming  them  up  inside  of  the  carriage." 


For  a  Maohinb  bbnominatbd  a  "  Ro- 
tary CURYB,"  TO  BB  USBD  IN  CON- 
STRUCTING Cistbrns.  Orlando  Owen,'^ 
The  patentee  says, — *<The  usual  mode  of 
building  cisterns  is,  to  form  an  inner  and 
outer  curve  or  mould  of  wood  (the  outer 
one  extending  only  to  the  top  of  the  cylin- 
drical part  of  the  cistern)  with  the  space 
between  equal  to  the  thickness  of  the  wall, 
which  is  formed  by  pouring  in  small  stones 
and  hydraulic  cement  until  it  reaches  the 
top  of  the  outer  curve;  it  is  then  carried  for 
a  short  distance  on  the  top  of  the  inner 
curve  to  narrow  the  opening,  and  the  whole 
suffered  to  dry,  which  necessarily  takes 
much  time,  as  the  curves  exclude  the  air, 
and  the  cement  dries  very  slowly ;  but  when 
it  is  dry,  the  inner  curve  can  only  be  removed 
by  breaking  it  to  pieces.  The  object  of  my 
invention  is  to  avoid  this  inconvenience,  and 
to  save  much  of  the  time  required  for  drying 
the  wall ;  and  this  I  effect  by  means  of  a 
segment  curve  attached  to  one  end  of  an 
arm  connected  with  a  central  standard,  in 
such  manner  that  it  can  be  moved  around 
the  standard,  and  carried  up  and  down,  and 
inclined  to  form  the  top — the  arm  being 
made  in  two  parts  that  slide  on  each  other» 
to  adapt  the  segment  curve  flrst  to  enable 
the  operator  to  trim  the  hole  in  the  earth  to 
the  required  diameter  for  the  outside  of  the 
cistern,  and  then  to  the  inner  diameter 
thereof.  The  two  parts  of  the  arm  slide  on 
each  other,  and  can  be  secured  at  any  desired 
point  by  means  of  a  set  screw,  and  it  is 
connected  with  the  central  standard  by  means 
of  a  ferule,  to  which  it  is  jointed,  which 
ferule  can  be  held  at  any  desired  elevation 
by  a  pin  passing  through  holes  in  the 
standard ;  and  for  the  purpose  of  giving  the 
arm  any  desired  inclination,  it  is  mortised^ 
and  plays  on  a  sector  attached  to  the  upper 
part  of  the  ferule,  and  provided  with  holes 
and  a  pin." 

For  an  Iufroybd  Mbthod  of  Mould- 
ing FOR  Castings.  Francie  N.  SHU, — 
The  patentee  says, — "The  nature  of  my 
invention  consists  in  using  two  patterns  for 
one  casting,  and  having  those  patterns  placed 
with  the  reversed  sides  up,  and  made  sts- 
tionary  in  two  separate  flasks,  filled  with 
plaster  of  Paris;  my  object  in  using  two 
patterns,  is  that  I  may  mould  from  concave 
and  convex  patterns,  such  as  cannot  be  divi- 
ded or  moulded  from  a  plate ;  my  object  in 
using  the  two  flasks  of  plaster  of  Paris,  is 
that  I  may  get  two  concave  and  convex  sur- 
faces to  fit  each  other  perfectly,  and  at  the 
same  time  fit  the  particular  shape  of  the 
patterns,  so  that  when  a  flask  of  sand  is  filled 
upon  each  of  them,  taken  off  and  closed  to- 
gether^  it  will  form  a  perfect  mould  from 
said  patterns." 
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APf OVimV  f NftVMt  •*  Mm.  ttAKIir. 
Jtf4y23. 

The  fofT  «»t«nied  the  fMl«wfiig  Terdlet  t-*""  Ae- 
i^MUl  DeaUu  B«t  th«  Juxy  camiot  ttpanta 
without  expressing  their  opinion  that  the  caetlnf 
^the  oven  wia  derectire  ;  but,  Arom  the  conflicting 
evidence  of  the  eeientigc  men,  they  are  unable  td 
deei4e  m  to  the  real  cauae  of  the  exploaion.** 

BaUwoff  Ocrriagt  Axle  GrsoM.— Some  mystery 
has  been  made  on  this  subject,  and  patents  taken 
oat  Ibr  various  artieles,  but  I  lieiieve,  fhnn  expe- 
rimce,  the  foiioiriag  is  the  beat:— Take  16  or  60  Iba. 
of  aoda,  dissolve  in  about  3  gallons  of  water  in  • 
small  boiler;  when  quite  dissolved,  to  be  poured 
into  a  large  tub  or  wooden  cooler,  containing  from 
M  to  86  gallona  of  eold  water,  aad  well  mixed. 
Tallow  to  be  melted  (according  to  the  jiropocttona 


«J 


k6nlnall«r6Maa>i««40-id!«nM«-  i 
tjioroughly  dissolved,  palm  oil  is  to  be  i. 
then  the  mixture  allowed  to  boil ;  as  soon  as  it  boUa 
tte  fire  to  be  t^ea  out  of  the  ftimaoe,  aaA  th«  iris- 
iure  to  be  eoded  gndM»lly,  i»d  t«  b»  Ikiftiiwirtir 
stirred  whUe  cooling.  Whea  cooled  down  tp  bML- 
heat  (98°).  it  Is  to  be  run  off  through  a  sieve  Into  t&6 
cooler  eoaCaini«g  the  water  and  soda,  ant  K  moat 
be  stirred  dui^g  tk$  whole  of  the  time  It  if  v 
off,  in  order  that  it  may  be  properly  mixed. 
Proportwm  of  OH  amd  TaUvm, 
Summer  Weather.  Winter  Weethwc 

Palm  oil 1  ewt.  1  fr.  ?  Palm  oil...  I  ewt.  S  qn, 

Tailew . .  i     M    •  M   I  Tallow ....  1    „    i    ,» 

/«  0pm  Wmlker  ISpHmf  or  datmmm}, 

tI^^ZZZZ  1  T  '»  '"'}  HMla-MtHie.. 

—Salt's  Facli  and  Figure: 


WBftKLT  LIST  OF  VBW  UTOUftB  r^TBIIft* 


Abraham  Solomeus,  of  London,  merchant,  and 
Bendy  Anilay,  of  Rotherhlthe,  Surrey,  printer,  for 
improvements  in  the  maoofacture  of  gaa,  tar,  ehar- 
ooal,  and  certain  acids.    May  26 ;  six  monihs. 

Matthew  Hague,  of  Waterhead  Mills,  Lancashire, 
machine  maker,  and  Joseph  Firth,  of  Huddersfield, 
Yorkshire,  cotton  doubler,  for  certain  improvements 
in  machinery  for  twisting  and  doubling  ootton 
yarns  and  other  fibrous  materials.  May  26;  six 
months. 

Mosee  Poole,  of  Iiondmi,geatlemaa,  for  improve- 
xnenU  in  propelling  vessels.  May  2tf ;  six  months. 
(Being  a  communication.) 

James  Parker  Percy,  of  Clarendon-place,  Not- 


ting  Hill,  gentleman,  for  pertain  improvefon^  In 
obtaining  copper  ISrom  copper  orce.  May  ft ;  aix 
months. 

James  Remington,  of  Warkv^rlli.  Northwiby 
land,  civil  engineer,  for  improvementain  loeocMlive 
engines,  and  in  marine  and  stationary  eagliMa. 
May  16 ;  six  months. 

Ihomaa  Riohardson,  af  ^vweM^iHo^m-Tfrn, 
ehemtot,  for  ImprovemeciU  in  the  maonfartnia  pf 
manure.    May  26;  six  months. 

PeliK  Hyaciothe  Pollitt  Loula,  of  8aattf«aBlt, 
Burrsf,  genttomaa,  fcr  tm  in»rfvai  laWiotl  er 
process  of  preserving  certain  animalfvodiieti.  Mlf 
26;  six  months. 


WSBKIiT  LIST  or  DBStAlTS  FOB  AATICLI8  OV  VTILITT   KtOrSTKRBB. 


Date  of  No.  in. 

Raglstra-the  Re- 

tion.      gister. 

M^J, 

1452 
1454 

22 

25 

1455 
1456 

1457 


Proprietors'  Names.  Addreaeei. 

Richard  StratLoa  .......  Briatol 

Francis  Wiahaw,  C.E...  Gray's  Um-sq«aie,  London  ... 

Thomas  Powell Bfimingham...... 

Edward  George  Barton,  Lambew 

and 

Joseph  Clowes,  Esg...^  Camberwell , 

GeofgeHowe  Great  Guildford-street, 

wad[ 


""south- 


MbfoeteeTDtrigv. 

,  Water  oait. 
WU«haWs!l 

pneumatic  teifign^ 
Bnnd  pulley. 

ThaVmiTMMl  Gaa  Metar. 


8teBm4ioi!er  water  faugv. 


9Ribtrtfs5fratttts(* 


To  Engineers  and  BoUer-BIakeni. 

T  AP-WBLDEO  IRON  TUBES,  FOR  MARINE  AND  LOCOMOTIVE  STEAM-BOILERS.  Tubes 
^  for  Steam,  Gas,  and  other  purposes  :>-all  sorts  of  Oas  Fittings.  The  Himiingi»m  Patent  Irwa 
Tube  Company,  42,  Cambridge-street,  Birmingham,  and  Smethwiek.  Staffordshire,  maaofteture  B«iten 
and  Gat  Tubes,  under  an  exclusive  License  from  Mr.  Richard  Prosaer,  the  Patentee. 

These  Tubes  are  extensively   used    in   the  BoUers   of    Marine  and  Loeomotiva  Steam-  Enmliiea  Isi 

England  and  on  the  Continent  :~are  Stronger,    Lighter,  Cheaper,  and  more  Durable  than  Biaaa    at 

Copper  Tubes,  and  are  warranted  not  to  open  in  the  weld.  ^^  "^ 

42,  CAMBRIDGE^TREBT,  CRBSCEffT,  BtRMlNGHAM. 

Works— Smethwick,  Staffoi-dshire. 

LONDON   WAREHOUSB-No.  68,  UPPEIT.  THAMES-STREET. 
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ADYBRTISfilCfeNTB.  6^  I 

OVTTA  PERGRA  COUfPANVS  WOSKM. 

WHARV  ROAD,  CITY  ROAD, 

London,  Ut  April,  1848. 

^HS  eUTTA  PERCH  A  COMPANY  have  gnatplMnure  in  stating  that  tb«  •taadOyincreaslog  ttmvA 
-■•  for  the  Patbvv  Gvtta  Fsbcba  Dbxtivo  BAXsa  Justifles  tha  utmost  conjfidence  that  they  ai«  fUliy 
mppreved. 

Their  duiabflltir  and  atrcvgth'^permanent  contractility  and  anifonnity  of  substance— their  non-suseep- 
tlhility  of  Injury  flrom  coataet  with  Oils,  Grease,  Acids,  Alkalies,  or  Watei^snd  the  facility  with  which  the 
single  Joint  required  can  be  made  in  Bands  of  any  length— render  them  supetior  for  almost  all  vorhiiig 
purposes,  and  decidedly  economical. 

Oaloskbs,  Tvbivo  of  all  siaev,  Bocaibs,  Catbetsbs,  Stethkscopks,  and  other  Surgical  Instruments; 
MovLniMos  voR  PicrmiB  Fbakxs  and  other  decorative  purposes;  Whifb,  Thovos;  Txmxis,  Golv,  and 
Cbicxb*  Balls,  fte.,  in  great  Tariety. 

Patent  Gutta  Pereluk  Shoe  Soles. 

Tha  applicability  of  Gutta  Peroha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satislkctOTlIy 
teated,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpoae,  its  nertcs  having  been 
SMltnowledged  by  all  who  have  tried  It.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
aa  long  as  leather,  with  great  additional  personal  comfort;  and  they  rem^  perfectly  impervioua  to  wet 
until  quite  worn  through. 

Boot  and  Blioe  Soles  for  Summer  Wear. 

Tha  ftot  of  the  total  imperviouaness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escape  the  suffering  which  the  proverbial  uncertainty  of  our  climate,  btbb  xv  Scmjcxb,  so  often 
inflicu  upon  the  Inoautious,  and  this  effect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
waarar  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

Attkfowu  iimtf,  Me  rtmarkabU  noncondueiing  propertia  of  Outia  Percha  agotd  a  moH  valtMi^ls  pro- 
tma$ion  io  tkoM  who  art  subjected  to  ei^feringor  inconvenience  fry  walking  upon  heated  pavemenie. 

The  question  of  the  durability  of  Gutia  Pircha  Soles,  as  compared  with  Leather,  has  long  since  been 
decided  in  favour  of  the  former;  and  no  in«tSBCe  of  failure  liaa  yet  eome  to  tike  know- 
ledve  of  the  Company  wliith  may  not  be  aseiibed  to  •  neglect  of  tlieir  prtated 

TestimoBials  relatinjc  to  Shoe  Soles. 

iveries  and  Inventions  wliich  have  hitherto  been  brought  into  not 

from  damp,  nothing  Is  comparable,  either  in  cheapness  or  efflciei 

y,  whose  didly  occupations  occasion  them  to  be  much  in  the  open 
wet  around,  wUl  find  this  pliable  and  simple  substaace  of  infinite  value.    The  u 
sually  feels  with  respect  to  new  things,  especial]^  when  they  come  verg  highlg  i 
I  firom  listening  with  much  attention  to  what  we  regarded  as  pretended  exceUencJ 


Of  all  the  discoveries  and  Inventions  wliich  have  hitherto  been  brought  into  notice  for  tha  purpose  of 
■     '      '         ■  ■      *  ~  ■  -    "  lU  Percha 


preserving  the  feet  from  damp,  nothing  Is  comparable,  either  in  cheapness  or  efficiency,  to  Outta  Percha. 
Oardenecs  especially,  whose  didly  occupations  occasion  them  to  be  much  in  the  open  air,  and  working  or 
atandtng  on  wet  around,  wUl  find  this  pliable  and  simple  substaace  of  infinite  value.  The  natural  caution 
which  one  usually  feels  with  respect  to  new  things,  especial]^  when  they  come  verg  highlg  recommended, 
prevented  us  firom  listening  with  much  attention  to  what  we  regarded  as  pretended  exceUencies.  Ift  were, 
however.  Induced  to  make  the  trial  of  a  pair  of  *  Gutta  Percha  Soles,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  daQy  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Gutta  Percha  Soles 
are,  for  dryness  and  warmneas  to  the  feet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
|>ility,  It  is  equal,  and,  we  think,  superior  to  leather.^—^arifciiers' aad  farmen*  JoutuMl,  February  18, 

1848.  

i^Copg.)  Lorwndes-street,  Ittb  Novtnsber,  1847.  ' 

Mt  nxAR  SiB,~-I  have  for  some  time  won  the  GuUu  Percha  Sotee,  and  am  very  happy  to  b^  testi- 
mony to  the  admirable  qualities  of  this  substance  for  the  purpose  of  Shoe-making,  for  it  is  not  only  vary 
durable,  but  perfiectly  impervious  to  wet. 

The  Quita  Percha^  I  find,  possesses  properties  which  rander  it  invaluable  for  winter  shoes.  U  <«,  eoai- 
fared  miik  Leather,  a  alow  conductor  oj  heat ;  the  effect  of  this  is,  that  tha  warmth  of  the  feet  is  retained, 
nowever  cold  the  surface  may  be  on  which  the  person  stands,  and  that  clammy  dampness,  so  ol^ectionable 
in  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  first  using  Gutta  Percha  shoes,  the  wearer 
la  forcibly  struck  with  the  superior  warmth  and  comfort  which  Is  produced  by  this non-conductiug  property, 
and  I  confidently  predict  thai  all  those  vho  try  Gutta  Percha  will  be  steady  customers. — I  am,  my  dear 
air.  very  truly  yours,  JAMES  C.  CUMIIING,  M.D. 

To  C.  Hancock,  Esq.,  the  Gntta  Percha  Company. 

GsvTUtHSJi,— I  have  given  the  Gutta  Percha  Boot  SoUe  what  may  be  considered  a  fbir  trial;  namely, 
three  months'  constant  wear  on  a  rough  gravelly  road,  and  can  bear  testimony  to  its  usofUness :  telM  proper 
care  in /tutting  them  on,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  Leather, 
and,  bemg  impervious  to  wet,  will  be  found  invaluable  to  persons  subject  to  damp  or  cold  fiset.   W.  DIAR, 

November  4th,  1847.  Principal  Officer  H.  M.  Customs,  WhitoUble. 

(Copg.)  Manchester,  1st  March,  1848. 

Sin,— In  the  month  of  August  last  I  began  to  wear  a  pair  of  Gutta  Petoha  Soles,  put  on  by  inv  father, 
who  is  a  shoemaker,  No.  13,  Port-street,  and  have  worn  them  every  day  since,  being  upwards  of  six 
months,  and  I  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  soke  would  wear  a  month 
longer.    They  have  out- worn  three  pairs  of  heels,  which  had  strong  iron  nails  beat  in.— Yours,  &c., 
(Signed)  ALFRED  LAMB, 

Porter  at  Findlater  and  Mackle's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11,  Corporation- street. 

{Copy.)  Manchester,  8lh  March,  1848. 

Sia,— It  ia  with  pleasure  that  Tbesr  testimony  to  the  good  qualities  of  Gutta  Percha  Soles.  You  are 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  in  all  weathers) 
and  since  I  began  to  wear  Gutta  Percha  Soles,  I  have  not  had  to  ooroplain  of  wet  or  cold  feet :  the  pair  I 
have  on  now  have  been  in  almost  daily  use  for  more  than  iour  montlts,  and  try  fear  is  that  the  upp^r 
leathers  will  be  worn  out  first.  1  §cm  quite  sure  that  I  save  from  thirty  to  fifty  per  cent,  in  the  cost  qi 
shoes,  In  oensequeaoe  of  my  fteutily  wearing  Gutta  Percha  Solas,  and,  so  long  as  1  can  get  them,  I  intend  to 
wear  them  in  preference  to  anyt  hiug  elt  e  I  have  seen.— Yours  respectfully,     THOMAS  WHITEHEAD, 

To  Mr.  Henry  SUtham,  11,  Crirporatlon- street.  Gas  Office,  Town  Hall,  King-street. 


Digitized  by  VjOOQ  IC 


528 


ADYERTISSICENTS. 


To  Ittventors  and  Patentees. 

MESSRS.  ROBERTSON  k  CO., 

FATZVT  lOLICXTOmf, 

(Of  which  arm  Mr.  J.  C.  ROBERTSON,  the 
Editor  of  the  Mkchakici'  Maoaxivs  from  Ite 
commeneement  in  1823,  ie  principsl  partner, ) 
undertake 

The  procnratlon  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busl- 
nees  relating  to  Patents. 

Speclflcations  Drawn  or  Revised. 

DI8CLAIMBR8,  AND  MBM0RANDUM8   OF 
ALTEAATION    PaBPARKO     AND    BNROLLBD. 

OaTOats  Entered  and  Oppositions 
Oondncted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OP  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTice  on  Cases  snbmittedj  *c.  *c. 


MB88R8.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.)  and  regularly 
continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per^ 
•onally  or  by  letter. 


TO  ARCHITECTS,  BUILDERS,  ficc. 
Copper-'Wire  Cord. 

RS.  NEWALL  &  Co.'s  PATENT  IMPROVED 
•  COPPER-WIRECORDfor  WINDOW  SASH 
LINES,  Hot-houses,  Lightning  Conductors,  Hang- 
ing Pictures,  Clock  Cord,  and  various  other  purposes 
for  which  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  is  fkst  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with 
the  above.  The  Wire  Cord  may  be  had  wholesale, 
and  specimens  seen  at  the  Office  of  the  Patentees, 
No.  163,  Fenchurch-street,  W.  T.ALLEN,  Agent; 
or  retail  of  G.  and  J.  DEANE,  46,  King  William- 
street,  and  £.  PARKS,  140,  Fleet-street;  also  of 
all  respectable  Ironmongers. 


What  to  Eat,  Drink,  and 
AToid. 

SovMD  DioEBTiONi  What  a  boon  I  but  what  a 
varity  I  All  the  wealth  in  the  world  cannot  buy  it, 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
nighu  1— liow  refreshing  is  a  good  night's  rest,  and 
how  few  obtain  it  I  H  ow  fearful  is  illness,  and  who 
have  we  to  blame  for  it  but  ourselves!  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  offmore 
Are  than  water  quenches.  Reader,  if  you  value  the 
desiderata  of  good  health  in  the  day,  and  tranquil 
Impose  at  nights,  together  with  mental  serenity  at 
all  times,  or  should  lack  firmness  of  nerve  or  pur- 
pose, or  suffer  flrom  the  sorrows  of  an  afflicted  body, 
seek  how  to  obtain  the  former,  and  remove  the 
latter,  In  DR.  CULVER  WELL'S  little  Memoirs, 


called  "  HOW  TO  LIVE;  or,  WHAT  TO  EAT, 
DRINK,  and  AVOID;"  and  ite  Caajsria- 
"HOW  to  be  HAPPY"  (the  price  Is  bat  !i.«k; 
If  by  post,  1  s.  6d.  In  stamps)  They  wconiawjw 
nostrum,  pill,  or  balm,  but  render  every  powws 
master  or  mistress  of  his  or  her  own  caas^^y 


tell  home-truths,  and  detail  llKts  that  uaj  mWJ 
but  which  are  worthy  of  rwfognitioii;  •Mt^JJ 
thermore  unmystify  the  laws  of  life,  lf«*^» 
happiness;  that  how  to  Uve  l^»PPfly  "»*."£; 
edly,  is  rendered-  clear  and  open  tottebiujw 
intelligence.  To  be  had  of  Sherwood,  JJ.  ft* 
noster-row;  Carralho,  H7,  Fleet^tieei;  Maj* 
ComhiU;  Nelson,  457,  West  Strand,  Md«"  JJl 
seUers;  or  direct  Irom  the  Author,  *».  w; 
place,  Regent  street,  who  «» >.P«»^i'5 
ferred  with  dally  till  four,  and  m  the  eTenisg  ^ 
nine.  

Griffin's  Chemical  Mnseoa, 

5»,  Baker-Street,  Portman-squaw- 

MR.  JOHN  J.  GRIFFIN,  Author  oj  "  ^inj 
CAL  Recmawoks.'  begs  to  MM«"«5 
he  has  opened  the  above  EstobUiliia«nt  wa 
SALE  of  APPARATUS,  TEm,s^^5 
qulsites  for   the   pursuit   of  EXPEBDa»T«' 

CHEMISTRY.  ,^\wi«^ 

Amateurs  of  this  Science  are  wspejwig^JJ 
to  favour  this  Museum  with  a  ^^^^1^^ 
BuppHed  with  Cheap  Apparatus  for  gw^ 
ments,  and  Agricultural  Chemists,  Me*JS3 
and  Assayers,  with  the  most  apprevwl  Aam^ 

^Chc?p"coUections    of    Minenli. Jj^"* 
FossUs,  for  Students  of  Mineralogy  awl  wtsv 
London,  May,  184& 
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Wb  quote  the  followliig  nodee  from 
the  Sradford  Observer  of  the  16th 
May: 

«  On  the  afternoon  of  Thundty  (May  11,) 
Qioniands  of  ipectaton  witnei led  the  noTcA 
■peotadeof  a  splendid  new  looomotiTe  pan- 
lug  throngh  the  itreeti  from  the  Albion 
Work!  of  Menn.  T.  Thwaites  and  Co., 
Tliomton-road,  to  the  station  of  the  Leeda 
and  Bradford  Railwaj.  A  trial  trip  waa 
made  with  it  on  Saturday  afternoon.  The 
train  reached  the  Skipton  gtation  (eighteen 
miles)  witiiin  ten  minutes  of  an  hour  from 
leaTing  Bradford,  indnding  sereral  short 
atoppages  by  the  way.  The  retnm  trip  was 
made  in  aboat  the  same  time,  without  the 
aUghtsst  casuality,  or  the  exhibition  of  any 
weak  points  about  the  locomotive. 

«  This  is  the  first  locomotive  ever  made  upon 
what  is  called  the  '  Cambrian  prindpie.' 
The  peculiarities  of  its  construction  consist 
In  segmental  cylinders,  placed  horizontally 
beneath  and  at  right  angles  with  the  boiler ; 
into  whidi  cylinders  pistons  are  fitted,  the 
centre  parts  or  shafts  of  which  work  on  sepa- 
rate bearings,  between  the  front  and  centre 
wheels,  and  on  the  ends  of  these  piston- 
diafts  are  placed  double  cranks  or  beams, 
firom  the  opposite  ends  of  which  paas  con- 
necting-rods to  the  crank-pins.on  the  leading 
and  centre  driving  wheels,  on  each  side  <^ 
the  engine.  The  pistons  communicate  an 
oscillating  motion  to  the  double  cranks  or 


beams,  tiie  lengths  Of  whfeh  m  so  adjusted 
as  to  cause  the  driving  wheels  to  Bsakoiriule 
revolutions.  By  this  arrangement  the  strain 
of  the  working  parts  is  so  balanced,  and  the 
pressure  and  resistance  are  so  equaliMd,  ihat 
the  engine  moves  on  with  such  extraordinary 
steadinees,  that  all  dangerous  oscillation  at 
high  velodties  is  completdy  obviated. 

"  The  vibratory  piston-shaft  and  double 
crank,  the  two  connecting  rods,  one  end  of 
which  moving  in  an  arc,  the  other  descriUng 
an  entire  drde,  present  a  beautifnl  mechani- 
cal movement,  and  give  to  the  engine  a  novd 
and  pleasing  appearance/' 

The  "  Cambrian  principle/'  on  which 
this  engine  baa  been  built,  was  the  snb- 
jeetof  a  patent  granted  to  Mr.  John  Jones, 
7th'  April,  1841,  and  is  folly  explained 
in  the  specification  thereof,  published 
in  Uiis  Journal,  vol.  zxzvii.,  p.  1.  We 
pointed  out  at  ihe  time  its  great  appli- 
cability to  locomotive  purposes,  and  nave 
often  felt  surprise  at  ttie  delay  of  railway 
engineers  in  turning  it  to  account.  The 
great  success  which  has  attended  all  the 
stationary  engines  built  on  this  plan,* 
induces  us  to  anticipate  with  great  con- 
fidence an  equal  share  of  good  fortune 
for  the  Cambrian  Locomotive.  We  give 
on  our  front  page  an  engraviqg  of 
Messrs.  Thwaites  and  Co.'s  engincb 


ON    HATAL    CONSTEUCnOK.      VBOM    THB   UKPUBLISRBD  PAPBRS   OW  THB   LATB  BBXO. 


GXN. 


In  regard  to  experiments  for  ascer- 
taining the  moat  advantageous  mode  of 
employing  each  of  the  several  forces  in 
use  for  giving  profitessiye  motion  to 
▼easels,  whether  wind,  steam,  or  manual 
labour,  experiments  on  this  subject  would 
best  be  deferred,  until  the  fittest  form  of 
the  hull  shall  have  been  ascertained ;  this 
done,  it  would  be  advisable  to  proceed 
with  the  experiments  on  the  locomotive 
apparatus  in  the  same  manner  as  in 
regard  to  those  on  form,  first  on  models, 
then  on  boats,  and  afterwards  on  large 
vessels ;  the  subjects  of  experiment  in 
each  case  being  made  perfectly  similar 
in  bulk,  in  form,  in  weight,  and  loaded 
likewise,  so.  as  to  be  made  perfectly  of 
the  same  degree  of  stability. 

Wjth  respect  to  the  most  advantageous 
mode  of  employing  the  force  of  wind,  in 
other  words,  the  most  advantageous  rig 
for  any  vessel— as  the  progressive  motion 


SIB  8AMUBL  BBNTHAM. 

(Concluded  from  page  511.) 


depends  on  the  impulse  of  the  wind^  the 
sails,  together  with  that  impulse  on  every 
part  of  the  vessel  itself,  with  its  afmend- 
ages,  which  is  exposed  to  the  wind,  the 
principal  objects  of  the  experimenta  are 
consequently,  to  ascertain  in  regard  to 
each  description  of  vessel, 

1st  What  is  the  quantity  of  surface, 
form,  and  position  of  the  sails,  as  like* 
wise  of  the  masts,  yards,  booms,  &e., 
necessary  for  supporting  and  extending 
the  sails,  which  would  be  moat  advan* 
tageous  for  progressive  motion ;  and  that 
under  various  circumstances  of  wind  and 
weather. 

2ndly.  What  is  the  modification  of 
the  whole  apparatus,  whereby  the  extent 
and  position  of  the  sails  may  be  varied 
at  pleasure  in  the  least  time  and  by  the 

*  The  chief  maken  are,  we  bellere,  Mestra.  H. 
Croaley,  Son,  and  Galtworttay,  of  EmezBon-etreet, 
Southwark. 
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fewest  hADdB ;  keeping  In  miad  that  the 
impuke  of  wind,  whilst  it  opeimtes  to 
give  progressive  motion  to  the  vessel, 
jscts  uso  on  someoccssions,  unavoidably, 
not  onlj  to  incline  the  vesiel  trans- 
versely, but  likewise  in  some  degree  to 
depress,  or  very  much  to  raise  it. 

For  ssoertaining  each  of  these  parti- 
cailars,  it  is  essential  that  any  modmoa- 
tioDs  of  the  apparatus  brought  into  com- 
parison should  in  each  experiment  differ 
one  from  the  other  only  in  regard  to  om 
particular,  so  that  there  should  b*  no 
doubt  as  to  the  particular  to  which  anv 
difference  in  die  result  is  to  be  attributed. 

These  experiments,  like  those  on  form, 
may  be  made  successively  on  models, 
JboatSy  and  large  vessels. 

As  in  sailing  with  a  side  wind,  the 
vessel,  by  the  consequent  change  of  form 
of  the  immersed  part,  is  liable  to  luff 
np  more  or  less  to  windward,  according 
to  the  variable  force  of  the  wind,  this 
tendency  in  a  real  boat  or  vessel  would 
have  to  be  counteracted  as  usual  by  the 
hehnsman;  but,  in  the  case  of  models, 
the  rudder  might  be  suitably  directed 
by  some  mechanical  contrivance ;  for  in- 
stance, by  means  of  a  perpendicular  pen- 
dulum suspended  by  its  middle,  the  upper 
end  beinff  connected  with  the  end  ot  the 
tUObr,  and  a  weight  beiog  applied  to  the 
lower  end.  The  effect  of  this  apparatus, 
would  be  that  the  more  the  vessel  heeled, 
the  more  that  weight  would  move  the 
tiller  up  to  windward,  and  thereby  cause 
the  rudder  to  counteract  the  tendency  to 
luff  up. 

There  are  many  experiments,  how- 
ever, that  could  not  well  be  tried  on  any- 
thing less  than  a  boat  large  enough  for  a 
man  to  be  stationed  in  it,  who  should 
keep  the  vessel  at  a  proper  angle  with 
the  wind  during  its  variations  in  force 
and  direction ;  and  it  must  be  observed 
that  in  this  case,  the  smidler  the  boat, 
the  greater  must  be  the  care  taken  that 
^e  position  of  the  man  shall  not  be 
changed  so  as  to  influence  the  stability  of 
the  vessel,  or  the  extent  of  surface  which 
his  body  may  oppose  to  the  adverse  action 
of  the  wind. 

In  regard  to  experiments  at  sea  on 
■ailing  vessels,  whatever  be  their  form, 
and  of  whatever  description  may  be  their 
sails,  together  with  their  masts  and  other 
appendices  and  apparatus,  subservient  to 
m  giving  progressive  motion,  it  is  evi- 
dent that  tne  result  of  any  experiment 


to  iseertani  tiia  oomparative  superiority 
of  any  part  of  the  apparatus,  would  very 
matenally  depend  on  the  arrangement  of 
the  apparatus  being  varied  from  time  to 
time,  to  suit  the  variations  as  diey  take 
place  in  theforce  and  direction  of  the  wind. 

Hitherto,  no  means  seem  to  have  been 
employed  for  ascertaining  with  sufficient 
accuracy  any  of  those  changes,  either  in 
the  position  of  the  sailing  apparatus,  or 
in  the  force  or  direction  of  the  wind. 
That  these  changes  may  be  ascertained 
with  the  lequisite  aeevraoy,  various  new 
instruments  or  apparatus  will  be  neces- 
sary for  measuring  the  progresrive  mo- 
tion of  the  vessel,  ne  force  and  direction 
of  the  wind,  the  direction  of  the  sails, 
the  angle  of  indination  of  ike  vessel 
longitudinally  as  w^  as  tnnsvenelv,  as 
also  the  angle  to  which  die  rudder  is  set 
for  the  purpose  of  reguladng  these  seve- 
ral direcdons.  These  same  instruments 
should  also  note  and  register  the  instant 
at  which  every  important  variadon  takes 
place,  and  oonsequenUy  show  the  period 
during  which  the  state  of  the  vessel,  in 
regard  to  each  pardoular,  remains  without 
elumge.  To  effect  this  purpose,  as  inde- 
pendently as  possible  of  the  constant 
eare  and  attentien  of  those  to  whom  die 
management  of  the  experiments  is  en- 
trusted, the  several  ineiers  may  be  made 
to  mark  these  changes  upon  tablets  and 
that  a  constant  and  regular  modon  mi^t 
be  given  to  them  by  connecting  them 
widi  a  clock. 

Lasdy,  if  in  experiments  on  vessets 
simiiar  in  all  pardculars  which  can  be 
supposed  to  influence  the  result,  and 
tried  under  the  eircumstanoes  apparently 
the  same,  the  result  should  nevertheless 
be  found  to  be  different ;  in  this  ease,  in 
order  to  exhibit  whether,  and  how  far, 
that  difference  had  arisen  ^om  difference 
in  the  management  of  the  experiment, 
or  in  the  skill  of  the  helmsman,  it  would 
be  advisable  to  change  from  one  vessel 
to  the  other  the  persons  on  whom  the 
management  and  steerage  depend,  every 
thing  else  remaining  the  same. 

As  to  the  application  of  the  force  of 
steam,  it  is  evident,  that  the  Quantity  of 
force  applied  will  depend  on  the  quality 
as  well  as  on  the  quantity,  and  on  the 
mode  of  applying  the  fuel  employed  for 
the  production  of  steam ;  on  tne  fitness 
of  the  machinery  for  causing  the  expan- 
sive force  of  the  steam  to  give  the  pro- 
per motion  to  the  vessdi  by  paddle- 
aa2 
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wheels,  or  bj  such  other  Apparatus  as 
may  be  found  moat  advantageous  for 
acting  against  the  water.  The  object  of 
the  experiments  would  therefore  be,  to 
ascertain  the  comparative  fitness,  one  by 
one,  of  the  different  parts  of  the  whole 
apparatus,  which  have  been,  or  may  be 
employed  for  this  purpose;  as,  for  in- 
stance, in  regard  to  paddle-wheels,  on 
their  number  and  position  in  the  vessel, 
as  well  as  on  their  sise  and  shape ;  the 
weight  and  dimensions  of  the  whole  ap- 
paratus being  as  little  as  can  answer  the 
purpose.    It  is  true,  that  many  of  these 

Sarticulars  have  been  already  in  a  great 
agree  investigated,  but  still,  further  ex- 
periments are  required  with  a  view  of  pre- 
venting such  vessels  from  bein^,  as  now, 
liable  to  be  alternately  wholly  immersed 
in  the  water,  or  entirely  out  of  it,  or  of 
gettmg  rid  of  the  smoke  and  of  Uie  ob- 
struction of  the  chimnev,  bv  trying  ap- 
paratus other  than  paddle-wheels.  Some 
of  these  particulars  are,  in  a  great  de- 
gree ascertainable  readily,  and  at  a  tri- 
fling expense,  by  applying  a  strong  clock 
spring  to  give  motion  to  models  of  ves- 
sels in  which  the  paddle-wheels,  or  other 
apparatus  for  applying  the  moving  force; 
which  apparatus  may  in  each  case  be 
difiPerently  arranged. 

As  to  the  fittest  mode  of  applying 
manual  labour,  whether  to  this,  or  in- 
deed to  any  other  purpose,  this  seems  to 
stand  more  in  need  of  scientific  investi- 
gation, assisted  by  past  experience,  than 
of  anv  new  experiments.  Mathematical 
calculations  may  determine  the  most 
advantageous  position  of  a  man  in  re- 
gard to  the  application  of  his  force,  in 
the  case  where  no  habitual  exertion  of 
any  particular  muscles  has  given  unusual 
strength  to  any  particular  set  of  them ; 
but  wnen  men,  oy  their  usual  employ- 
ments have  acquired  extra  power  in  any 
member  of  the  body,  this  circumstance 
would  have  a  contrary  influence.  Mr.  Fin- 
cham,  for  instance,  in  the  mode  he  pro- 
posed for  applying  the  force  of  men, 
noticed  the  particular  advantage  of  its 
being  a  mode  to  which  sailors  were  ac- 
customed; but  although  his  mode  ap- 
pears to  be  the  best  hitherto  proposed, 
the  force  applied  would  not  be  very  great 
unless  some  steadiment  were  afforded  to 
the  feet.» 

*  Sir  Samuel  farther  observed  Id  regard  to  this 
mode  that,  ai  it  was  applied  in  walking,  and  that 
wltliout  effect  through  lulf  the  space  the  men  now 


In  regard  to  this  forae,  howeTer  diffi* 
cult  or  even  impracticable  it  m^ht  be^ 
to  ascertain  the  exact  degree  of  it  that 
might  exist  on  board  of  any  vessel,  and 
however  variable  it  might  be,  on  account 
of  the  number,  the  habits,  and  the  dispo- 
sition of  the  crew,  nevertheless,  con- 
sidering the  very  great  importance  in 
regard  to  vessels  of  war  (for  example)  of 
being  able  to  come  up  with,  and  to 
take  any  required  position  in  respect  of 
an  enemy,  and  in  regard  to  all  veneb 
of  being  able  to  avoid  any  imminent 
danger  when  the  force  of  wind  is  wanting 
or  adverse,  it  seems  highly  expedient 
with  a  view  to  the  employment,  at  least 
occasionally,  of  this  very  eflident  force, 
to  ascertain  the  fittest  apparatus  by 
which — at  one  time  the  force  of  a  posi- 
tion, and  at  other  times  Uiat  of  the 
whole  number  of  the  men  on  board  any 
vessel — ^may  be  applied  to  the  giving  it 
motion.  The  amount  of  this  force  wouH 
in  some  cases  be  equd  to  that  of  a 
powerful  steam  engine ;  and  on  many  oc- 
casions there  could  be  no  doubt  of  the 
degree  of  exertion  as  depending  on 
good  will  This  same  apparatus,  if  con- 
trived to  be  the  fittest  for  applying  the 
force  of  men  to  giving  locomotion,  might 
be  contrived  to  serve  likewise  for  apj^y* 
ing  this  force,  more  ad vaotageously  man 
at  present,  to  the  various  purposes  for 
which  manual  labour  is  now  employed 
on  board  of  all  vessels,  such  as  for  raising 
the  anchor,  the  sails,  masts,  yards,  &c, 
and  for  pumping,  wherebv  the  need  of 
the  many  separate,  cumoersome,  and 
expensive  contrivances,  such  as  cap- 
stan, windlass,  &c.,  now  in  use,  each  only 
for  one  particular  purpose,  might  be 
superseded. 

Having  asceruined  the  form  of  a  ves- 
sel, with  its  appendages,  the  most  advan- 
tageous, with  a  view  to  the  several  distinct 
qualities  above  mentioned,  it  would  then 
have  to  be  considered,  for  what  different 
purposes  of  commerce,  or  of  war,  a  vessel 
of  that  form  may  be  rendered  applicable, 
and  in  what  degree  the  giving  appro- 
priate fitness  for  any  of  those  purposes, 
would  unavoidably  diminish  the  above 
specified  good  qualities  of  the  vessel. 

traversed,  it  would  be  liable  to  be  denuiged  hy  the 
pitching  and  rolling  of  the  ship.  In  a  mode  Sir 
Samuel  afterwBrds  invented,  the  men  were  to  be 
seated,  their  feet  steadied  on  the  deck,  and  the  mo- 
tion of  their  arms  the  same  as  in  rowing.  A  model 
of  the  apparatus  for  taking  hold  of,  and  letting  go 
again,  the  rope,  \rM  presented  to  the  Adminlty. 
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Also,  wliat  modifleations  of  that  form 
could  be  admitted  of,  so  as  to  render  a 
vessel  applicable  to  the  greatest  number 
of  purposes,  as  stowage  of  merchandise, 
conveyance  of  passengers,  transport  ser- 
vice, or  war  offensive  and  defensive. 

The  sailing  apparatus  has,  perhaps, 
been  even  less  systematically  experi- 
mented on,  than  that  of  the  form  of 
vessels.  Wind  being  an  uncontrollable 
force,  and  acting  on  the  parts  exposed  to 
it  of  the  vessel  itself,  experiment  will  be 
requisite  to  ascertain  what  modifications 
of  its  form  may  be  desirable  on  this 
account.  An  adverse  wind,  acting  on 
every  part  of  a  vessel  exposed  to  its 
impulse,  not  only  tends  to  drive  it  before 
the  wind  but  to  incline  it  laterally,  with 
a  tendency  to  upset  it ;  the  requisite 
modifications  of  form  would  therefore  be 
such  as  experiment  should  prove  to 
afford  as  much  resistance  as  possible 
to  lateral  motion,  or  leewav,  and  to  in- 
clination, weatherliness,  and  stability. 

Weatherliness  being  usually  obtained 
by  denth  of  hull,  and  great  depth  being 
a  qualit^r  which  diminishes  materially 
the  efficiency  of  a  vessel,  whether  for 
commerce  or  for  war,  as  rendering  it 
inaccessible  to  places  in  shallow  water, 
experiments  should  be  made  to  ascertain 
what  apparatus,  as  lee-boards,  &c.,  can 
best  be  added  to  a  vessel,  so  as  to  afford 
weatherliness  otherwise  than  by  depth, 
and  by  an  apparatus  that  may  lie  drawn 
in  on  occasions  when  its'projection  would 
be  disadvantageous. 

As  to  stability,  the  obtainment  of  it  bv 
moving  ballast,  &c.,  within  the  vessel, 
as  also  beyond  it  by  means  of  outriggers, 
is  well  known,  ana  the  amount  of  it  is 
ascertainable  by  calculation ;  but  expe- 
riment is  wanting  to  ascertain  the  rea- 
diest means  of  effecting  this  purpose,  and 
of  extending  a  weight  to  windward,  to 
afford  additional  buoyancy  to  a  vessel  on 
the  event  of  a  sudden  discontinuance  or 
change  in  the  action  of  the  wind,  by 
which  otherwise  the  vessel  might  be 
upset  in  the  opnosite  direction.  So  also 
stability  might  oe  obtained  by  extending 
in  breadth  Uie  parts  usually  out  of  water, 
so  as  to  give  the  inclined  vessel  an 
increased  buoyancy  on  the  lee  side  to 
oppose  the  inclination.*    Stability  might 


*  This  wu  exemplified  in  tlie  Beven  vetsels  of 
Sir  Bamuel'i  conitroctioDp  and  it  has  linoe  been 
adopted  in  the  Qrwt  BHUUn,  at  leMt. 


be  further  increased  by  giving  the  vessel 
a  double  form,  as  if  two  vessels  were 
joined  side  by  side,  so  as  to  leave  a  pas- 
sage for  the  water  between  their  two 
halves  for  the  purpose  of  diminishing 
resistance  to  progressive  motion,  whilst 
from  the  extension  of  them  one  from  the 
other,  resistance  to  lateral  inclination 
would  be  increased. 

As  to  the  sailing  apparatus,  long  as 
the  time  is  that  different  sorts  have 
been  in  use,  and  numerous  as  are  the 
varieties  employed,  it  will  be  found  that 
little  has  been  done  towards  ascertaining 
the  comparative  advantages  of  any  of 
these  varieties,  in  a  manner  to  afford  just 
grounds  on  which  to  determine  which  of 
tnem  is  the  fittest  for  any  particular  pur- 
pose or  service — still  less  to  determine 
whether  some  better  modification  of  the 
apparatus  might  not  be  devised.  Although 
much  experience  has  been  had  in  regard 
to  each  of  those  varieties,  although  expe- 
rimental vessels  have  been  sent  out,  and 
even  constructed,  for  the  express  purpose 
of  ascertaining  the  merit  of  some  modi- 
fication of  the  sailing  apparatus,  as  well 
as  of  the  form  of  the  vessel ;  yet,  as  per* 
feet  similarity  has  not  been  insistea.on 
in  respect  of  every  particular  which  might 
influence  the  result,  the  effect  of  any 
particular  modification  could  never  be 
distincdy  known,  and  no  practical  infer- 
ence could  therefore  be  drawn  from  any 
such  experiments. 

In  instituting  experiments  relative  to 
the  sailing  apparatus,  the  following  points 
will  probably  be  admitted  as  not  require 
inge^periment. 

Tirst.  That  the  whole  of  the  appa- 
ratus for  extending  the  sails,  as  well  as 
every  part  of  the  vessel,  should  expose 
to  the  wind  as  little  surface  as  possible, 
at  any  other  angle  than  that  found  to  be 
the  best  for  progressive  motion. 

Second.  That  the  angles  at  which 
the  sails  ave  placed  should  be,  while  they 
are  the  most  advantageous  for  progres- 
sive motion,  at  the  same  time  such  as  to 
tend  rather  to  raise  the  vessel  out  of  the 
water  than  to  depress  it. 

Third.  That  tne  position  of  the  total 
quantity  of  sail  should  be  as  low  as  pos- 
sible, in  order  to  prevent  the  wind  from 
inclining  the  vessel  in  any  direction; 
keeping  in  view,  at  the  same  time,  that, 
in  an  agitated  sea,  the  high  waves  may 
prevent  the  wind  from  acting  at  all,  or 
out  very  irregularly,  on  the  lower  sails. 
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Fourtk  The  quantitf  of  sdl  wkidi 
ft  TCBBel  of  a  given  bulk,  weight  and  form, 
•honld beenabledtD set,  being  determined, 
ihai  it  should  be  bo  arranged  lengthwise, 
88  that  the  impulse  of  the  wind  should 
tend  to  make  tne  yessel  deviate  as  little 
as  possible  from  the  desired  course,  so 
that  the  least  action  of  the  rudder  should 
be  required  to  counteract  that  deviation, 
since  that  action  of  the  rudder  cannot 
but  impede  the  progressive  motion.* 

Fifth.  That  the  apparatus  should  af- 
flbrd  the  means  of  increaaiiig,  or  dimi- 
nishing the  quantity  of  sail  exposed  to 
the  wmd  with  as  much  expedition  as 
possible* 

Sixth.  That  in  regard  to  the  whole 
of  this  apparatus,  as  in  regard  to  every 
•rtiole  requisite  for  navigation,  the  qua- 
lities of  lightness,  compactness,  durabi« 
lity,  facilitv  of  repairs  or  renewal,  inter- 
eonvertibiht7,t  and  cheapness,  should 
be  oonsidered  in  deciding  on  the  variety 
to  be  adopted. 

The  particulars  to  the  ascertaining  of 
whioh  experiments  are  required,  appear 
to  be  the  following : 

1.  What  is  the  total  quantity  of  sail 
requisite  to  be  extended  on  boara  a  ves- 
sel of  a  given  weight,  bulk  and  form, 
and  of  whioh  the  degree  of  stability  has 
been  previously  ascertained? 

2.  The  quantity  of  sail  being  deter*- 
mined  on,  what,  by  the  arrangement  of 
it,  is  the  situation  which  the  centre  of 
the  impulse  of  the  wind  should  be  made 
to  have  in  regard  to  the  centre  of  gravity, 
and  to  the  centre  of  resistance  of  tine 
▼esselP 

3.  What  is  the  best  angle  at  whieh  the 
sails  should  be  placed  in  relation  to  the 

*  A  Mcond  rudder  placed  at  the  head  of  a  TeaBel 
-would  afford  meani  by  which  it  might  be  made  to 
hug  to  windward  in  a  much  greater  degree  than 
could  be  efibetad  by  the  stem  rudder.  Such  an 
additional  rudder  would  also  be  a  powerful  aid  on 
occasions  where  it  is  necessary  to  change  suddenly 
the  direction  of  the  Teasel.  ^ 

{The  aboye  note  appears  in  the  original  paper,  and 
is  followed  bv  an  allusion  to  this  ImproTement  at 
having  already  been  introduced,  doubtless  in  re- 
ftrence  to  a  rudder  placed  at  the  head  of  one  of  Sir 
Samuel's  experimental  Tcssels.  This  foet,  is  not, 
it  Is  true,  recorded  in  any  of  the  printed  papers 
relative  to  them,  but  it  was  communicated  by  a 
gentleman  who  was  present  at  the  constniction  of 
all  the  seven  vessels,  and  who  was  intimately  ac- 
quainted with  their  peculiarities.] 

t  The  principle  of  interconvertibiUty,  that  is,  the 
iltness  of  an  article  to  be  saitahle  for  several  pur- 
poses, whereby  fewer  articles  of  spare  stores  need 
to  be  carried  to  sea,  was  devised  by  Sir  Samuel,  and 
ezempUfled  in  several  parts  of  the  sailing  apparatus 
of  his  vessel,  the  Arrow.  See  Report  of  tne  Select 
Committee  on  Pinaneei  1798. 


dhwtion  of  the  wind,  and  to  that  of  the 
middle  line  of  the  vessel  while  working 
to  windward  f 

4.  What  is  the  fittest  apoaratus  for 
extending  the  sails  upwards,  whether 
single  masts,  or  compound  supports,  such 
as  sheers,  triangles,  &e. ;  and  what  is  the 
most  suitable  number  and  position  of 
these  supports  in  regard  to  the  length 
and  breadth  of  the  vessel  f 

5,  What  means  are  the  most  advan- 
tageous for  extending  the  sails  horixon- 
twy,  such  as 

[Note^Hera  a  pag«  of  flsamnerlpt  la  wanting.] 

9.  How  fist  bolt-ropes,  and  seanUy 
inasmuch  as  they  project  beyond  the  flat 
surface  of  the  sails,  increase  lee- way,  by 
atTording  hold  to  me  adverse  action  of 
the  wind  ?• 

*  Could  a  vessel  be  made  to  expose  to  the  wiaA 
no  other  surface  than  that  of  sails  composed  of  ma- 
terials perfectlv  flat,  such  as  a  metal  perfteetly  flat, 
polished,  and  unperTious  to  wind,  in  that  eaae,  tM 
angle  to  which  such  sails  might  be  set  might  ba 
the  most  acute;  but  sails,  consisting  as  they  d<H 
with  a  view  to  lightness  and  ikcility,  of  extenalon 
and  contraction,  of  flexible  materials,  doth  wovca 
in  small  breadths  and  sewn  together  having  bolt 
ropes  to  strengthen  them  at  their  edges,  the  pntfee- 
tion  not  merely  of  the  bolt  ropes  and  aeema,  bat 
even  the  small  prqjection  of  the  threads  aa  woven 
together,  aflbrd  impedimente  to  the  ftee  passage 
of  the  wind  over  theur  surfeees,  which  Impedimental 
independently  of  the  difiinenoe  of  the  angles  which 
the  different  parts  of  the  sails  present,  require  that, 
in  proportion  to  the  amount  of  these  deviatianB  firom 
the  fittest  angle,  the  general  angla  at  whidi  the  aailt 
are  set,  should  be  much  greater  than  would  other- 
wise  be  necessary,  in  order,  that  the  advantageous 
Impulse  of  the  wind  should  be  made  more  fimrdblai 
to  overcome  the  disadvantageoua  action  on  tkam 
Irregular  surfaces. 

{NoU  by  the  Editor  of  ihU  Paper.) 

Dnriag  the  Naval  Adminstratlon  of  Sail  St 
Vincent,  a  ropery  and  aall-cloth  manufactory  pmn 
posed  by  Sir  Samuel  was  aanctioned  by  an  Orda 
of  Council;  why  it  has  not  till  this  time  been  ex- 
ecuted is  not  to  the  present  purpoM;  bat  among 
Sir  Samuel's  notes  of  impirovementa  he  progectad, 
relative  to  these  articles  of  naval  equipment,  were 
experiments  as  to  sail  cloth,  so  as  to  do  away  the 
projections  of  seams  and  to  diminish  thoea  of  boil 
ropes.  The  sail  cloth  he  proposed  to  manufiwtura 
for  trial  with  Blighter  yarn  in  the  warp  at  the 
edges,  than  for  the  general  textnre  of  the  doth,  aa 
that  the  parts  doubled  over  to  make  the  seam, 
should  together  be  scarcely  more  in  thiekneas  than 
other  parts  of  the  sail:  also  In  lieu  of  round  halt 
ro«ef,  he  intended  to  try  a  kind  of  flat  web,  whfch 
might  be  called  a  bolt-tape— something  analagoua 
to  the  web  called  girthiug— whldi,  being  sewed  to 
the  back  of  the  s^,  might  without  mughnlng  tba 
fiice  of  it  affiird  greater  strength  than  the  ardi- 
nary  rope.  Another  great  advantage  expected 
from  the  use  of  holt-tapes,  was  that  they  might  ba 
made  so  as  to  contract  or  expand  in  an  equal  de* 
gree  with  the  sail  doth  on  beina  wetted  or  dried, 
thus  obviating  the  great  difficulty  in  saDmaklng, 
of  so  proportioning  the  tightness  of  the  rope, 
that  ihe  flatness  of  the  soil  ahouM  be  as  little 
disturbed  as  possible  on  change  of  weather.  It  is 
evident  that  the  thimbles  would  require  to  be  of 
a  diflbrent  form  for  a  bolt-tape  trtaa.  those  tn  xm 
for  bolt  ropes,  bttt  this  would  be  easily  aaiiaga^ 
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10.  How  fiurthe  whole  of  the  appara- 
tOM  for  the  support  and  extension  of  the 
sails  may  be  so  shaped  as  not  to  present 
any  surnoes  to  the  wind  at  any  other 
angle  than  that  the  most  adyantageous 
for  pronessive  motion  f 

11,  How  hr  in  regard  to  those  articles 
whieh  do  not  admit  of  being  shaped  so 
as  not  to  aflhrd  adverse  aenon  to  the 
ilind»  they  majr  be  covered  from  that 
adverse  action  by  placing  sails  to  wind- 
ward of  tfiem  ? 

When  manual  force  is  used  to  give 
motion  to  a  vessely  the  points  to  be  as* 
oerlained  are, 

1st.  What  is  the  direotion  and  mode 
in  which  a  man  can  apply  his  strex^gth 
for  the  greatest  length  of  time,  with  ttie 
greatest  regulwity  and  the  least  fatigua 
and  exhaustion  f 

.  One  particttbvi  and  that  a  verr  import- 
ant one,  which  seems  to  have  been  but 
little  regarded,  is  the  nature  and  position 
of  the  nilcrum  against  which  the  foot  is 
made  to  act,  while  the  hand  is  applied  to 
the  part  of  the  apparatus  to  which  the 
motion  is  immediately  given.  In  the 
instance  of  a  winch,  this  fulcrum  is  the 
deck  on  which  the  man  stands,  the  posi- 
tion of  which  is  as  advantageous  as 
possible,  so  long  as  the  exernon  is  to 
raise  the  winch,  and  his  iMtaAl  serves 
as  the  fulcrum  whilst  he  is  depressinff 
the  winch ;  but  were  he  to  be  steadied 
hj  a  pillar,  against  whieh  he  might  lean 
his  back,  whue  held  to  the  support  by  a 
strap  across  his  breast,  he  would  then 
have  an  advantageous  fulcrum  for  the 
exertion  of  his  muscular  strength  during 
the  whole  revolution  of  the  winch*  In 
the  instance  of  the  capstan,  where  the 
men  apply  their  force  by  walking,  the 
flat  of  the  deck  being  the  fulcrum  against 
which  they  act  wiSi  their  feet,  whilst 
their  hands  and  their  shoulders  are  ap* 
plied  to  giving  motion  to  the  bars,  the 
degree  or  force  which  they  can  exert 
depends  on  the  heigjit  of  the  ban  above 
the  deck,  and  on  the  resistance  which 
the  deck  affords  to  the  feet,  which  will 
also  depend  on  the  weight  of  the  man. 
Were  the  deck  smooth  and  slipperv,  the 
amount  of  the  force  which  even  a  heavj 
man  could  exert,  however  great  his 
muscular  strength,  would  not  exceed  a 
few  pounds ;  whereas  if  the  bars  were 
very  low,  and  if  battens  were  fastened  on 
the  deck  in  a  direction  radial  from  the 
centre  of  the  capstan,  a  man  of  ordi- 
nary muscular  strength  might  exert  a 
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force  of  three  or  four  hundred  pounds. 
It  is  therefore  more  from  attention  to 
the  principles  of  mechanics  than  to  ex- 
periment, that  improvements  under  this 
head  may  be  expected,  having  reference 
always  to  the  habits  of  the  men  to  be 
emploved. 

2ndly.  What  are  the  simplest  and 
most  efficient  means  of  transferring  mo- 
tion obtained  by  the  force  of  men  to  the 
giving  progressive  motion  to  a  vessel  ? 

The  boats  proposed  to  be  employed 
for  experiment,  arter  the  fittest  form  of 
a  vessel  should  have  been  ascertained 
as  far  as  practicable  from  models,  might 
be  made  subservient  to  experiments  of  a 
different  nature.  Althougn  a  number  of 
boats  would  be  required,  of  exactly  the 
same  form  and  sixe,  yet  the  opportunity 
might  be  taken  of  ascertaining  the  fittest 
and  most  economical  mode  of  structure ; 
rince  whilst  the  exterior  form  and  bulk 
were  made  the  same,  and  the  weight 
also  the  same  by  means  of  ballast  to 
the  lighter  boats,  the  kind  of  material 
employed  for  their  construction,  and  the 
dinerent  modes  of  combining  and  of 
fastening  together  their  parts,  might  be 
different  in  the  several  boats,  so  as  to 
show  the  comparative  expense  in  mate- 
rials and  in  workmanship  at  which  the 
requisite  degree  of  strength  of  structure 
may  be  produced;  such  as  different 
kinds  of  wood,  timbers  wrought  or  bent, 
different  metals,  cast  or  wrought ;  dif- 
ferent fastenings,  whether  screws,  nailst 
rivets,  sewing,  gluing,  &c. 

Experiments  of  all  kinds  should,  as 
&r  as  possible,  go  on  together  as  more 
economical  in  management,  and  as 
practical  results  might  be  the  earlier 
attained. 

SUmpU  Apparatut  for  a  Cmarse  qf  AmUy' 
Heal  BxpertmmtM  to  a$emriain  tk$  fiitut 
form  qf  Vunk/or  KwiguiUm. 

[This  is  the  heading  to  a  sheet  of 
•ketches  by  Sir  Samuel  Bentham,  which 
are  engraved  on  the  following  pajB[e ;  but 
the  explanatory  description,  which  was 
no  douot  attached  to  it,  cannot  be  found. 
It  is  evident,  however,  from  the  figures, 
that  it  was  intended  to  ascertain  by  mo- 
dels the  effect  of  different  lengths  f^r^n 
to  a  vessel  having  tke  same  forms  at  tfae 
ends,  and  dien  by  changing  the  ends  of 
the  vessels  for  others  of  different  forms, 
one  by  one,  to  ascertain  the  efi^Mt  of 
different  forms  at  the  least  expense  for 
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THB  HISTORT   OF   BLBCTRO-MBTALLURGT. 

Sir, — Mach  minpprchension  appears 
to  exist  regarding  the  history  of  eiectro- 
inetallurg;jr,  as  appears  by  Chambers' 
Information  for  the  People,  No.  17,  p. 
268,  and  other  popular  publications. 
This  subject  has  been  so  rully  investi- 
ffated  in  your  esteemed  journal  (vo\.  zlv. 
for  1844,)  that  it  would  be  quite  super- 
fluous to  go  into  detail  on  this  interesting 
matter. 

All  I  wish  now  to  obserye  is,  to  state 
briefly  that  we  owe  to  Professor  Dahiell, 
the  author  of  the  sustaining  battery,  the 
discovery  of  the  principle  of  electro- 
metallurgy ;  to  Mr.  C.  J.  Jordan,  the 
author  of  the  earliest  published  accounts 
on  the  subject  in  this  country,  the  inven- 
tion of  the  application  of  that  principle 
to  practical  purposes,  and  known  as 
the  electrotype;  and  to  Mr.  Thomas 
Spbnceb,  the  earliest  improvement  in  the 
means  of  obtaining  casts  by  the  new 
process. 

But  this  account  only  applies  to  Eng- 
land; it  is  undisputed  that  the  earliest 
Sractical  results  were  obtained  by  M. 
AcoBi,  of  St.  Petersburg. 

Publication  of  an  invention  must 
always  be  taken  as  settling  the  right  to 
being  considered  a  first  inventor.  Two 
deserving  and  very  clever  men  may  each 
have  a  similar  invention,  the  fruit  of  in- 
dependent research,  without  the  least 
knowledge  of  each  other,  either  person- 
ally, or  as  respects  the  pursuits  of  each. 
One  may.have  nad  the  notion  for  years,  the 
other  for  only  a  few  days ;  yet  if  the  latter 
first  exhibits  his  faivention  or  prints  his 
views,  he,  and  he  alone,  can  be  accepted 
as  the  true  inventor.  He  deserves  of  the 
public,  what  the  public  will  always  give, 
their  approbation.  The  other  may  set 
up  a  claim,  and  declare  that  he  was  wait- 
ing the  farther  improvement  of  his  in- 
vention, or  oflfer  any  other  excuse,  but 
in  vain.  The  press  is  open  for  all ;  no 
inventor  can  claim  to  have  lost  the 
honour  of  precedence  in  invention 
through  his  own  stupid  neglect  to  publish 
his  ducovery*  He  who  delays  may  be 
cut  off  by  death,  and  the  world  lose  his 
efforts ;  or  who  knows  but  he  may  the 
while  be  bargaining  whether  to  give  to 
the  public,  or  to  monopolise  for  his  indi- 
vidual aggrandisement  ?  Nothing  secret, 
vaguely  tuked  about,  or  merely  promised 
amounts  to  a  publication;  it  must  be 
made  known  through  the  medium  of  the 


press,  or  by  public  sale,  or  exhibition,  to 
entitle  it  to  originality  of  invention, 
lam,  Sir,  yours,  &c., 

Hbnbt  Dircks. 

32,  Moorgate-street,  London. 
Hay  29, 1828. 


NOTES  ON  THB  THBOBY  OP  ALOBBBAIO 
BQUATIONS.  BT  JAMES  COCKLE,  BSO., 
M.A.,  BABEISTBE-AT-LAW. 

[CaDtinned  from  page  514.] 

Second  Series,    Note  C. 

I  have  already  adverted  to  the  impos- 
sibility of  expressing  the  root  of  a  bioua- 
dratic  in  terms  of  irreducible  biquadra- 
tic surds.  The  form  under  which  such 
root  may  be  expressed  is  a  question 
:  which  has  long  attracted  the  attention  of 
mathematicians,  and  in  addition  to  the 
remarks  which  I  ha?e  already  *  made  upon 
the  subject,  I  now  give  in  a  notef  some 
observations  bf  Bezout  upon  the  form 
of  root  which  Ettler  has  assigned  to 
biquadratics  in  section  6  of  a  paper  pub- 
lished at  pa^s  216 — ^231  of  the  sixth 
volume  of  tnePetersburgh  Commentarii. 
1  subjoin  in  another  notej;  some  reflec- 


•  SeeilffcA  Mag.,  voL  xlvl.,  pp.  123—124, 179—180, 
419—423,  568—669. 

t  BxzouT  observes  {Mfmoire*  da  PAeadimie  fat 
1762,  p.  19.)  that  "  M.  Euler  reprisente  la  racine 
d'une  fiqnatlon  da  quatridme  degr6  par  la  somme 
de  trois  ind^tenninees  alfect^s  chacune  du  radical 
du  m6me  degr6;  et  par  ua  artifice  qu'on  pent  rolr 
daus  son  M6moire,  II  parvient  a  rMufre  la  recherdie 
de  ces  ind^termin^es  i  une  ^uation  du  troisidme 
degrft;  inais  lesraeloes  de  cette  Equation  sontlea 
quarr^s  de  celleg  d'une  Equation  du  troialime  dqp4, 
a  laquelle  on  parvient  en  repr^sentant  la  racine  de 
la  propoB^e  par  la  sommes  des  radnes  quarries  de 
trou  ind6tennin6es;  en  sorte  que  ee  quir6snlte  de- 
li est  qu'a  la  y6rit6  on  peut  resoudre  une  Equation 
du  quAtri&me  degrd  a  I'alde  de  trols  ind6tennin£et, 
mala  cela  ne  pxouve  eneore  rien  pour  lee  radicaux 
quatriimes." 

t  At  p.  287  of  vol.  xtUI.  of  the  TraHioeUofu  of 
the  Bofol  IrUk  Acadtmif,  Sir  W.  R.  Hamilton  says, 
(see  the  close  of  art.  [20]  of  his  paper  on  the  Argu- 
ment of  Abxl,)  that  it  la  "impossible  to  dlscoyer 
any  new  expreeaion  for  anyone  of  those  four  roots," 
(fl.  e.,  the  roots  of  a  biquadratic,)  "  which,  after 
being  cleared  firom  all  superfluous  extractions  of 
radicals,  shall  diAr  essentially,  in  the  extractions 
that  remain,  Arom  the  expressions  that  have  been 
long  discovered.  And  the  only  Important  dif- 
Ibrence,  with  respect  to  these  extractions  of  radi- 
cals, between  any  two  general  methods  for  resolving 
biquadratic  equations,  if  both  be  free  f^om  all  super- 
fluous extractions,  is,  that  after  calculating  first,  in 
both  methods,  a  square  root" . . ,  and  a  cube  root . . . 
we  may  afterwards  either  calculate  two  timuUanwut 
square  roots  . . . ,  as  in  the  method  of  Eulbe,  or 
else  two  jKcceM^ee  souare  roots  . . . ,  as  In  the  me- 
thod of  FxamA&i  or  DBSCAmrss :— for,  in  the  view 
in  which  they  are  here  considered,  the  methods  of 
these  two  last  mentioned  mathematicians  do  not 
essentially  differ  firem  each  other." 

aa3 
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tioni  of  Sir  W.  R.  Hamilton  upon  the 
ftMrm  under  which  the  root  of  a  Mqna- 
dratic  must  of  necessitj  appear. 

Professor  J.  R.  Young  has  given  a 
new  solution  of  a  biquadratic  deprived 
of  its  second  term.*  He  starts  with  ihe 
consideration  that,  denoting  the  roots 
hy  «iy  ^9)  »ai  *Af  ^0  quadratic  whose 
roots  are  w^^  a^,  may  in  such  case  be 
written  as  follows : 

*«-i-(x^  +  *,)4r+x,x^-0. 
He  then,  by  converting  the  value  of  sb 
deduced  from  this  last  equation  into 
oiher  formSf  arrives  (Theory  of  Equa- 
ticms,  p.  456,)  at  the  same  equation  as 
that  which  occurs  in  the  solution  of 
Dbscabtbs  or  (with  but  a  slight  dif- 
ference) of  Eujlbb.  This  solution  has 
it!  advantages  {vide  Ib,^  pp.  453 — 454.) 
I  may  here  remark  that  two  "  quadratic 
transformations'*  t  of  simple  equations 
will  be  found  at  pp.  402—404,  of  Pro- 
fessor Young's  worK  on  Equations. 

Among  the  general  methods  of  the 
Theory  of  Equations  must  be  included 
that  given  by  Mubpht  at  pp.  161 — 178 
of  the  PhiloiophiciU  Transactiatu  for 
1837.  The  object  of  hit  memoir  is,  be 
states,  (p.  161)  "to  show  how  the  con- 
stituent parts  of  the  roots  of  algebraic 
equations  may  be  determined,  by  con- 
sidering the  conditions  under  which  they 
vanish,  and  conversely  to  show  the  sig- 
nification of  each  constituent  part.'*  He 
then  gives  certain  rules  to  guide  us  in 
such  researches.  Without  dwelling  on 
them  I  shall  merely  give  his  discussion 
of  quadratics  and  conclude  by  a  short 
statement  of  the  rest  of  his  investiga- 
tions on  this  subject. 

For  quadraties  then  he  (p.  161)  takes 
(9^  ana  «t  being  the  roots) 

'i — •f+^« 

■  2 

sod  hence  (p.  162)  finds  that 

a— L(x,-*,)« 

and  the  value  of  a  is  hence  determina- 
ble in  terms  of  the  coefficients  of  the 
quadratic.  Mubpht  then  extends  his 
researches  to  cubics  for  which  he  takes 


^  See  Toung*!  < 


„  '  Theory  end  Solution  of  Alge- 
fenieal  Equations"  (Lond.  1845)  pp.  4M— 467.  ^Hie 
Mine  principle  of  solution  may,  I  think,  be  ex- 
tended to  a  perfect  blqusdretic,  but  of  couise  the 
process  will  be  more  complicated, 
t  Bee  my  JnoiyK*.,  fta,  IfkU'  M^g^  < 


{Ibid,  p.  163)  an  expression  involviqg 
two  cumc  radicals :  and  for  a  biquftdra- 
tie  (/6.,  pp.  168,  169,)  be  arrives  at  ex- 
pressions for  the  roots  which  tnvofve 
three  quadratic^  radicals.  He  further 
extends  his  method  to  equations  of  the 
fifth  degree  (76.,  pp.  172,  e/  seq.^)  but  Sir 
W.  R.  Hamilton  in  a  discussion  of  this 
analysis  >t  pp.  256 — 259,  of  vol.  xviii.  of 
the  Irish  Transaetioru  has  shown  (pp. 
258—259)  that  it  fails,  from  defect  of 
symmetry,  to  furnish  us  with  a  solution 
of  equations  of  the  fifth  degree. 

I  take  this  opportunity  of  observing 
that  the  symmetry  of  the  products  which 
occur  in  my  Method  of  Symmetric  FhH 
ducts,  is  noticed  by  Sir  W.  B.  Hamilton, 
at  pp.  231*'  and  238f '  of  vol.  xviiL,  and 
at  pn.  334*'  and  337-^  of  voL  xiz.  of  the 
lri#A  Transactions. 

With  reference  to  a  subject  treated  of 
in  the  last  of  these  Notes  [B]t,  I  would 
make  a  few  additional  remarks.  Let 
there  be  given 

>*•(*,  y)=fl (t.) 

/^(*.y)-* (10.) 

where  m  and  n  are  unequal,  llien  riie 
solution  of  these  two  equations  may  be 
made  to  depend  upon  that  of  a  '*  simple" 
equation  of  the  p\h  degree  where  p  is  the 
least  common  multiple  of  m  snd  ft.  For, 

raise  both  sides  of  (9.)  to  the  -^th  pov«r» 
w 

and  both  sides  of  (10.)  to  the  ^fh 

power,  then  we  shall  have  two  equations 
of  the  jith  deigree,  which  we  nay  deaole 

>>(«,y)-«, 
and 

/J(*fy)-«ti 
we  hence  obtain 

««yj  (*»  y)  -«i  /J  (*»  y)-o  •  •  •  ("•) 

whence  ^  may  be  obtained  by  mens 

of  an  equation  of  the  pth  degree,  for, 
dividing  both  sides  of  (11.)  by  j^^  we 

obtain  such  im  equation  in  — . 
J^ y 

•  Had  MuapBT  assumed  an  tviireiatoii  IbpdIv- 
ing  tbree  irreducible  biquadiatlc  turds  he  cgvOd  not 
hate  generalized  his  researches. 

^  In  the  case  of  cubics. 

t  In  the  case  of  biquadratioa. 

t  See  Meek.  M^g,,  vol.  zlTili.,pp.  511—511.  The 
. .,        .    -j^oUowlngc 


leader  will  be  pleased  to  make  thef 
tioDS  in  Note  B.  £«yra.  P.  AlltCciL  S,  o^atetle 
end  (J  line  8 ;  aod  at  line  18  /or  }  rfod  •.  P.  9U, 
col.  1,  last  line,  for  ao  rtad  a.;  col.  S,  Hna  tSf  M* 
the  lart  );  line  >  flwm  ttie  bpttea,  4thm  liiwf  aafct. 
P.  618,  QoL  I,  note  •fitr  b  rmtd  b. 
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So,  the  loltttioD  of  tbe  equatioas 
fi  («,  y.  »)-« 

may  be  w^do  U>  depend  upon  that  of  a 
"simple"  equation  of  the  degree  p", 
vh^re  f  k  the  least  comiooQ  multiple  of 
4  «s,  and  n.  For,  having  put  these  last 
thr^  equations  respectively  under  the 
forms 

we  obtain  by  cross  multiplication 

hP^  (*.y.«)-«x  fp^  (*,y,*)=o  - . .  (12.) 

««/i  (*,y»«)-ai^(*,y,«)-o...(i3.) 

divide  these  last  two  homogeneous  equa- 
tions by  zP^  and  we  have  two  equations 

of  the  j3th  degroe  between  ^  and  ^  ; 

z  z 

and  these  two  quantities  could  be  com- 
pletely determined  were  we  able  to  solve 
an  equation  of  the  defireeps — the  degree 
of  the  equation  which  results  from  the 
elimination  of  one  of  the  unknowns  be- 
tween (12.)  and  (13.) 

Our  operations  in  cases  of  the  above 
description  will  be  rendered  somewhat 
more  convenient  by  a  species  of  iranS' 
formation}  viz.,  by  making 

±^U,   i».,  JL-t.; 
y  z  9 

a  substitution  suggested  by  the  ordinary 
method  of  resolving  the  equations  (9.) 
and  (IQ.)  in  the  case  when 
mBfia2. 
In  the  remaining  portion  of  this  paper 
I  shall  omit  the  brackets  and  the  inclu- 
ded quantities  which  have  hitherto  been 
made  to  follow  A*,  &c„  and  shall  leave 
the  number  of  quantities  included  in 
such  function  to  be  inferred  from  the 
remarks  which  precede  the  use  of  the 
symbol  just  alluded  to ;  I  shall  also  pass 
over  the  subject  of  elimination^  further 
than  as  it  enters  necessarily  into  that  of 
the  soluiwn  of  simultaneous  equations  of 
the  higher  orders.  And,  as  it  is  the 
question  of  complete  solution,  and  not  of 
^imination,  which  forms  the  gist  of  what 
follows,  I  shall  not  notice  the  cases  in 
which  the  solution  of  two  or  more  equa- 
tions of  the  higher  orderaisaceompanied 
by  that  of  one  or  more  linear  equations. 


The  only  efl^ot  of  these  linear  equations 
is  to  introduce  a  number  of  linear  elimi- 
nations, and  their  consideration  would 
onlv  serve  to  encumber  our  classification 
witnout  introducing  any  real  generalisa- 
tion. 

Let  us  now  proceed  to  classify,  with 
reference  to  their  solutions^,  the  subject 
of  quadratics  of  the  higher  orders — 
adding  in  brackets  the  process  to  be 
pursi^  in  treating  each  class : 

I.  The  solution,  by  means  of  quadratics 
only,  of  two  simultaneous  quadratics  of 
the  second  order,  and  of  the  form 

[The  process  to  be  pursued  in  this  case 
is  given  in  the  books,  and  also  in  the 
last  of  these  notes,  (B,)  ante  p.  511.] 

II.  The  solution  of  two  simultaneow 
general  quadratics  of  the  second  order. 
[Elimination,  and  solution  of  the  result- 
ing biquadratic] 

III.  The  solution,  by  means  of  qua- 
dratics only,  of  two  simultaneous  general 
quadratics  of  the  third  order.  [The 
method  of  vanishing  groups.] 

lY.  The  solution,  hy  means  of  qua- 
dratics  only,  of  two  simultaneous  ge- 
neral quadratics  of  the  fourth  order. 
[Combination  of  linear  elimination  with 
the  process  used  in  the  solution  of  class 
I.,  vide  supra,  p.  512.] 

y.  The  solution,  by  means  of  qua- 
dratics only,  of  two  simultaneous  general 
quadratics  of  the  fifth  order.  [Mr. 
Jerrard's  methocl  (of  vanishing  coeffi- 
cients).*] 

YI.  The  solution  of  three  simultvieous 
general  quadratics  of  the  fifth  order. 
[The  method  of  vanishing  groups: — 
Group  one  of  the  given  equations  and 
eliminate ;  the  remaining  two  equations 
will  then  become  two  simultaneous  gene- 
ral quadratics  of  the  second  order,  which 
mav  be  solved  by  means  of  9,  biquadr^ttic 
ana  a  quadratic] 

YII.  The  solution  of  three  simulta* 
neous  quadratics  of  i\ke  third  order,  «p4 
of  the  form 

J^^a, 

[Extension  of  the  process  used  b  solving 
class  I.,  vic^  ittpra,  p.  512.] 

YIII.  The  solution  of  three  simul|«iHh 
ous  general  quadratics  of  the  sixth  order. 
[Combination  of  linear  elimination  yfU^ 


^  I  MUKeftodtUf  nonMiMlAtiueat  f^MU^nX, 
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the  procefls  employed  in  the  solution  of 
class  VII.,  Ibid.l 

I  hope  on  another  occasion  to  offer 
some  remarlLS  on  the  simultaneous 
iran^ormation  of  equations  of  the 
higher  orders, — to  notice  solvible  forms, 
&c.  So  far  as  the  subject  of  elimination 
is  concerned,  I  would  remark  that  it  is 
not  a  little  singular  that  the  elevation  of 
degree  to  which  it  gives  rise  should  have 
escaped  one  who  has  done  so  much  for 
the  Theory  of  Equations  as  Tschirn- 
HAUSEN.  That  it  did  escape  him  ap- 
pears clear  from  the  quotation  given 
below,* 

TscHiBNHAusEN  has  effected  the  solu- 
tion pf  a  cubic  by  a  general  method. 
He  solves  a  cubic  in  y  deprived  of  its 
second  term  by  transforming  it  into  an- 
other in  which  the  two  middle  terms  are 
wanting.!    To  find  y  he  solves  the  equa- 


tion which  connects  y  and  z*  and  which 
is  a  quadratic  with  respect  to  y.  After 
a  remark t  on  the  root  thus  obtained  he 
proceeds  to  make  the  assumption} 

yz^z^  +  a, 
and  hence  obtains  the  root  in  a  form 
''  quoe  apprime  respondet  Cardanicc  ex- 
pre8sioni."§  I  may  add  that  Mr.  Jer- 
rard  was  the  first  to  pass  the  limits  within 
which  the  process  of  Tschibnhausbk 
is  confined. 

In  concluding  I  shall  refer  to  some 
remarks  on  nomenclature  which  I  made 
at  p.  582  of  vol.  xlv.  of  this  work.  [With 
reference  to  a  note  appended  to  the  paper 
here  cited,  I  may  add  that  not  only  at 
pp.  41,  ei  seq.,  (see  also  at  pp.  32—33) 
of  the  MSmoires  for  1762,  has  Bbzoct 
discussed  expressions  consisting  of  the 
sums  of  three  radicals,  but  that  his  views 
extend  to  the  case  of  expressions  involv- 
ing lej«  or  more  than  three  radicals. 
The  Aockf  Stamford,  May  26,  IMS. 
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Sir, — The  desirableness  of  a  noiseless 
pavement  is  nowhere  more  observable 
than  in  the  crowded  thoroughfares  of  the 
city ;  and  it  is  much  to  be  regretted  that 
the  slippery  character  of  the  wood  pave- 
ment nas  Drought  it  into  general  disre- 
pute. I  have  long  had  in  mind  an  im- 
provement, by  combining  stone  with 
wood,  in  such  a  manner  as  at  once  to 
afford  a  safe  footing  for  horses,  with  all 
the  advantages  of  being  perfecdy  noise- 
less. My  plan  will  at  once  be  easily 
understood  by  reference  to  the  above 


figure,  in  which  it  will  be  seen  that  the 
octa&;onal  form  of  the  wooden  blocks 
precludes  all  contact  between  the  adjoin- 
ing oblong  square  granite  blocks,  and 
must  thereby  most  effectually  prevent 
any  ringing  sound.  This  might  not  be  so 
certainly  ensured  by  substituting  wood 
in  place  of  the  stone,  and  stone  in  place 
of  the  wood,  in  the  proposed  arrange- 
ment ;  however,  even  then,  the  deaden- 
ing effect  of  the  wooden  blocks  would  be 
very  sensibly  experienced.  The  first 
construction  uses  more  wood  than  stone. 


*  "  Cumenim  data  equatio  lemper  ope  as8um|)(ee 
ad  aliam  redigatur,  qu»  seqoe  altas  dimensionei 
obtinet  (yeluti  unico  intuitu  patet  hie  fieri)  in  hac 
tertia,  tree,  quatuor,  quinque  &c.  termini  pote- 
runt  cequales  poni  nihilo,  atquo  bine  totidem 
semper  squationea  habebimuB  quot  indeterminate 
adsunt,  ut  prolnde  has  semper  ope  harum  sqiia- 
tionum  pofttint  determinaiO'  Tscbikmhavsxm, 
Acta  Ernditorum  (Lipsic)  for  1683,  pp.  205*206. 

t  Aet9  for  16S3,  pp.  20<}-'207. 


*  A  procesi  that  would  not  now  be  employed. 
See  Phil,  Mag,^  current  xxzii.,  vol.,  p.SSO. 

t  "quffi  Radix  diverta*  est  expressione  Carda- 
nica,  ct  precipue  quoque  in  eo,  quod  unlcum  tigattm 
radicale  Cubicum  includat;  cum  Cardanica  ex- 
pressio  duo  involvat."    Acta  for  1683,  p.  207. 

X  Ibid.  p.  207.  $  Ibid.  p.  207. 

2  '^•.^ll"***'  '"  fc«WfT«ria  fi»m  mn^.   Tkm  la  no 
emential  diffsrcnce. 
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the  latter  plan  just  the  reverse ;  and  it 
is  perhaps  as  well  to  employ  only  so 
much  wood  as  to  deaden  sound. 

Wood  and  stone  in  combination  ap- 
pear to  wear  well  togeUier,  as  may  be 
observed  by  examining  the  wood  and 
stone  pavements,  where  these  join  at  the 
cross  streets  leading  from  any  main 
road  paved  with  wood. 

I  consider  thataroad  made  with  the  com- 
pound pavement  might  be  auite  smooth 
on  the  surface,  as  there  would  always  be 
sufficient  stone  exposed  to  afford  horses 
a  sure  footing.  The  stone  would  also 
greatly  aid  the  durability  of  the  wood. 
This  plan  seems  to  be  well  worth  a 
trial,  presenting  as  it  does  all  the  advan- 
tages of  wood  pavement  without  its  many 
inconveniences. 

I  am.  Sir,  yours,  &c., 

Henby  D . 

London,  ApxU  14,  1848. 


IMPROVBD   HYDRAULIC   VALVB. 

Sir, — I  enclose  sketches  and  descrip- 
tion of  a  valve,  which,  if  you  approve  of 
it,  I  shall  feel  obliged  by  your  inserting 
in  the  Magazine. 

I  am,  Sir,  yours,  &c., 
John  Poolb,  Jun. 
Hayle,  May  18, 1848. 

Description, 

This  valve,  proposed  for  hydraulic  pur- 
poses, is  a  modification  of  the  bucket 
valve,  with  this  difference,  that  the  bot- 
tom beat  is  increased  to  a  sufficient  area 
for  a  water  way,  and  thus  considerably 
lessens  the  lift  of  the  valve  and  ensures 
a  steady  action.  It  will  be  found  to  shut 
without  rebounding,  and  consequently 
prevents  the  loss  of  water,  the  shock, 
and  the  wear  and  tear,  which  are  found 
to  attend  most  of  the  valves  now  at  work 
from  having  too  much  area  exposed  to 
the  action  of  the  water.  The  valves 
again  being  too  light  in  proportion  to 
their  area  do  not  shut  until  the  pole 
returns  some  inches.  These  disadvan- 
tages will,  I  have  no  doubt,  be  avoided 
by  the  application  of  the  improved  valve 
represented  in  the  figures. 

JoHK  PooLB,  Jun. 

Copper  House  Foundry,  Hayle,  Cornwall. 


Plan  of  Seating. 


Plan  of  Vahe.  \  | 


Section  qf  Valve  shut. 


Section  of  Valve  open. 
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[The  opinion  expressed  on  this  sub- 
ject in  our  review  of  Sir  John  Rennie's 
Account  of  the  Plymouth  Breakwater, 
has  brought  us  several  more  letters,  in 
addition  to  that  of  <<  W.,"  inserted  two 
weeks  ago — some  supporting  the  view 
taken  by  the  reviewer,  and  others  that  of 
the  Dover  Harbour  Commissioners ;  but 
it  seems  to  us  that  it  will  be  only  hit  to 
the  Commissioners,  before  giving  a  place 
to  any  further  comments  on  their  Eeport, 
to  lay  that  Report  itself,  tn  extgnso, 
before  our  readers.  We  shall  follow  it 
up  in  our  next,  by  some  remarks  of  our 
own,  and  also  with  one  or  other  of  the 
communications  which  we  have  received. 
— Ei>.  M.  M.] 

REPORT. 

TO  THB  SBCB.BTART  OF  THB  TBBA8UBY. 

Sir, — In  compliance  with  the  directions 
of  the  Lords  Cttmmissionersof  the  Treasury, 
signified  to  us  in  Mr.  Trevebfan's  letter  of 
the  30th  of  September  last,  we  have  the 
honour  to  submit  to  their  Lordships  the 
result  of  our  deliberations  on  the  reports 
and  plans  of  the  eight  eagineeri,  for  a  har- 
bour in  Dover  Bay,  which  have  been  laid 
before  us. 

The  material  points  for  consideration  ap- 
pear to  us  to   fall   under   the  following 


1st.  The  Area  of  the  proposed  Harbour. 

2Dd.  The  Outline  or  Form. 

3rd.  The  Position  and  Width  of  Entrances. 

4th.  The  Mode  of  Construction,  and 
Materiali. 

Area. 

The  engineers,  with  only  one  exception, 
recommend  a  larger  area  than  was  proposed 
by  the  Commission  of  last  year. 

We  are  of  opinion  that  the  area  suggested 
by  that  Commission,  namely,  about  520 
acres,  is  the  minimum  space  that  will  an- 
swer the  object  Her  Mi^eaty's  Government 
have  in  view,  of  affording  a  Harbour  of 
Refuge  in  Dover  Bay. 

OmJIi'm  or  JRsTM. 
We  propose  that  the  outline  or  form  of 
the  harbour  should  not  materially  differ 
from  that  recommended  in  our  Report  of 
1844,  and  that  the  south  face  of  the  break- 
water should  stand  as  nearly  as  possible  in 
the  direction  of  the  stream  of  tide,  in  a  depth 
of  seven  fathoms  at  low  water.  Also,  that 
the  eastern  and  western  arms  should  be 
carried  o«t  imriy  at  ijight  H^les  from  the 
■bore. 


Piuitkm  mtd  Width  qfBiUfmtH, 

The  question  of  entrance^  involvss  ths 
important  subject  of  the  evils  likely  to  arise 
from  the  travelling  of  shingle  or  the  deposit 
of  silt.  Having  maturely  considered  the 
subject  in  all  its  bearings,  we  are  oi  opmioa 
that,  however  desirable  in  a  nautical  peiiit 
of  view,  no  openings  should  be  left  hi  either 
the  eastern  or  western  arm  of  the  proposed 
breakwater,  but  that  the  entrances,  two  ia 
4iUBsber,  should  be  plseed  near  each  end  ef 
its  southern  face. 

We  are  fully  aware  of  the  prevalent  beUsf 
that  shingle  is  one  of  the  great  objections  to 
making  a  harbour  in  Dover  Bay*  and  tins 
belief  has  been  fostered  by  the  (utile  ^ 
tempts  hitherto  made  to  stop  its  entFanee 
into  the  present  inner  harbour;  bqt  the 
result  of  the  inquiry  we  have  made  on  thii 
subject  is,  that  audi  a  belief  is  not  well 
founded;  and  the  majority  of  engineos 
agree  in  saying  that  the  movement  of  shii^ 
along  the  shore  may  be  arrested  wliera 
required. 

We  think  it  unnecessary  to  say  more  oa 
this  subject  than  to  refer  to  the  evidence  of 
the  several  eminent  engineers  U  the  Al^en- 
dix,  and  to  express  our  decided  opinion  that 
no  apprehension  of  inconvenience  ^tna 
shingle  ought  to  be  regarded  as  an  objecdba 
to  proceeding  with  the  proposed  harbour  in 
Dover  Bay. 

The  question  of  sUt  presents  a  mudi  more 
formidable  obstacle,  and,  althou|^  lc|%  «p- 
parent,  it  is  the  chief  difficulty  to  contend 
with  in  planning  a  harbour  in  Dover  Bay. 

Since  making  our  last  report,  and  in  con- 
sequence of  the  recommendation  it  coataiaed, 
the  Lords  Comnussioners  oi  the  Adndnlty 
have  directed  a  series  of  experiments  to  be 
made  on  the  quantity  of  sik  beld  i«  sospen- 
sion  by  the  water  in  Dover  Bay«  Thtm 
observations  have  been  carried  on  at  inter- 
vals during  several  months,  from  the  begia- 
niag  of  February  to  the  end  of  September ; 
and  we  refer  to  the  tables  in  the  AppendiXt 
and  to  the  reports  of  the  officer  diu^ted  to 
carry  out  the  observations. 

Few  harbours  escape  the  evil  of  ^  sedi- 
mentary deposit,  and  if  liability  to  sflt  were 
to  be  deemed  an  objection  to  the  oonstrao- 
tion  of  an  artificial  harbour,  it  would  be  idle 
to  attempt  such  a  work  on  any  pari  of  the 
coasts  of  the  kmgdom.  It  is  not,  therafMre^ 
our  purpose  to  contend  for  what  is,  in  tndk, 
practically  impossible,  as  it  is  manifeet  that 
the  greater  part  of  whatever  uoAimoaUxj 
matter  may  be  held  in  suspension  in  die 
water  flowing  into  a  harbour,  will  faU  to  tlie 
bottom  with  more  or  less  rapidity,  in  pio- 
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portion  to  the  stillneM  of  the  water  within, 
ftDd  oal7  'tich  portion  of  the  lighter  matter, 
M  from  its  less  specific  gravity  may  remain 
m  suspension,  will  be  carried  oat  by  the 
ebbing  tide. 

We  hare,  therefore,  given  our  most  serious 
consideration  to  the  best  means  of  meeting 
this  acknowledged  difficulty. 

The  two  most  obTioua  modes  are — 

1st.  By  permitthig  a  free  tidal  current 
through  the  harbour. 

2ndly.  By  admitting  only  the  quantity  of 
water  required  to  maintain  the  IctcI,  without 
Inducing  any  sensible  current  into  the  har- 
bour. 

To  accomplish  the  first  object,  it  has  been 
proposed  to  have  either  a  large  opening  at 
each  end,  or  seyeral  smaller  ones  in  the 
eastern  or  western  arms  of  the  breakwater. 

AU  the  eminent  persons  whom  we  have 
consulted,  agree  that  a  tidal  current  could 
not  be  maintained  by  means  of  a  series  of 
amaQ  openings ;  and  to  the  larger  openings 
there  is  the  obvious  objection,  t^t  they 
would  leave  the  anchorage  exposed  in  the 
quarter  where  shelter  is  moat  required— to 
the  most  prevalent  wind  and  the  heaviest 
sea ;  in  fact,  little  better  than  a  roadstead. 

We  are  compelled,  then,  to  examine  the 
second  mode  of  accomplishing  the  object, 
and  here  we  have  the  great  advantage  of 
being  enabled  to  refer  at  once  to  an  example 
which  has  hitherto  proved  successful. 

The  artificial  harbour  of  Kingstown,  in 
Dublin  Bay,  erected  about  twenty  years 
since,  Is  enclosed  by  arms,  running  out 
nearly  at  right  angles  from  the  shore,  with 
only  a  single  entrance  in  seaward  face,  which 
lies  in  the  fiur  stream  of  the  tide. 

In  ita  immediate  neighbourhood  are  the 
numerous  well-known  sand- banks  that  en- 
cumber the  estuary  of  the  liffey.  Yet, 
after  the  experience  of  twenty  years,  Kings- 
town Harbour  remains  free  from  any  perma- 
nent deposit;  and  the  resident  engineer, 
who  has  watched  it  for  eight  years,  gives  it 
as  his  opinion  that  It  owes  its  freedom  from 
tSlt  to  the  happy  position  of  its  entrance 
exactly  In  the  fair  stream  of  the  tides. 

We  are  therefore  of  opinion  that  the  same 
principle  should  be  adopted  at  Dover,  that 
no  opening  should  be  left  in  either  the 
eastern  or  western  arm  of  the  proposed 
breakwater,  and  that  both  the  travelling  of 
shingle  and  the  liability  to  deposit  from  sUt, 
point  out  that  the  only  entrances  should  be 
placed  in  its  southern  face,  in  tbe  fair  set  of 
the  tidal  stream.  Also,  that  these  openings 
should  be  large  enough  to  fill  tbe  harbour, 
without  causing  any  sensible  current  into  it, 

Sthat  the  only  water  which  will  enter  will 
the  quantity  required  to  maintain  the 
lerol  on  a  flowisv  tide.  Two  openings,  of 
the  width  of  about  700  MfH^  wiU  lofiee 


for  this  purpose;  they  will  also  be  lange 
enough  to  enable  any  vessel  to  work  In  or 
oat. 

The  tendency  to  deposit  from  diffasion, 
arising  from  the  more  highly  charged  water 
outside  the  breakwater  pressing  to  restore 
the  equilibrium  with  the  fighter  water  within, 
must  not  be  overlooked,  ^thoogh  we  are  of 
opinion  that  it  will  not  amount  to  anything 
of  importance ;  and  after  having  taken  aU 
the  points  of  this  question  into  consideration, 
we  are  satisfied  that  liability  to  sUt  ought 
not  to  be  regarded  as  an  objection  to  pro- 
ceeding wiUi  the  proposed  harbour,  provided 
it  have  the  entrances  in  the  south  face,  as 
we  have  recommended.  We  are  of  opinion, 
also,  that  the  stream  of  the  Dour  should  be 
excluded  from  the  harbour. 

Mode  qf  Comtrueiion,  and  Materiah. 

The  engineers  whose  plans  are  before  us, 
hold  contrary  opinions  upon  these  important 
points,  and  when  such  men  differ  as  to  the  best 
mode  of  constructing  a  work  to  resist  tbe 
force  of  the  waves,  we  need  scarcely  say  how 
deeply  we  feel  tbe  responsibility  under  which 
we  nave  to  fulfil  the  directions  of  the  Lords 
of  the  Treasury,  <*  to  report  which  of  the 
plans  in  question  we  think  goght  to  be  pre- 
ferred." 

It  will  simplify  this  part  of  our  Report  if 
we  give  a  brief  summary  of  the  several  pro- 
posals of  the  engineers,  and  at  the  same 
time  place  in  their  lordship's  hands  tho 
plans  and  observations  by  which  eaoh  of 
them  supports  his  proposition. 

We  shall  also  make  a  similar  reference  to 
the  opinions  of  those  persons  from  whosa 
we  have  sought  Information  on  a  subject  of 
such  vast  public  importance,  and  on  which 
the  consideration  and  advice  of  men  of  dis- 
tinguished science,  as  well  as  of  practical 
observation,  are  so  much  needed. 

The  opinions  of  the  engineers  who  hare 
submitted  plans  are  as  follows : 

Mr.  Walker,  C.E.,  proposes  the  constmc- 
tion  of  a  nearly  upright  wall  from  the  bot- 
tom, to  be  built  in  caissons  at  Portland, 
and  floated  to  Dover. 

Mr.  Rendel,  C.E.,  prefers  an  upright  wall, 
on  principle,  and,  from  the  want  of  suitable 
materials  on  the  spot,  and  tbe  difficulty  of 
bringing  them  from  a  distance,  which  he 
considers  practically  impossible,  recon*^ 
mends  the  use  of  masses  of  hard  brick  laid 
In  cement  as  a  substitute. 

Lt.-Col.  Harry  Jones,  R.E.,  is,  on  prin- 
ciple, in  favour  of  an  upright  wall ;  but,  In 
his  plan  proposes,  from  motives  of  economy, 
a  sloping  breakwater  composed  of  rough 
blocks  of  chalk  nearly  to  low-water  mark, 
on  which  he  would  raise  an  upright  wall  of 
•tone.  In  a  subsequent,  letter*  he  proposes 
the  ns9  of  cQnorete  ln^blooksy  in  < 
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from  the  bottom,  in  the  form  of  an  upright 
walL 

Captain  Deniion,  RJE.,  is  for  an  upright 
wall  to  be  built  with  large  blocks  of  con- 
crete, up  to  within  three  feet  of  low  water, 
and  granite  for  the  superstructure.  He 
prefers  concrete,  because  he  considers  ita 
cost  would  be  much  less  than  that  of  brick. 

Mr.  Vignoles,  C.E.,  proposes  to  drop 
blocks  of  concrete,  forming  a  slope  of  45 
degrees,  up  to  three  feet  below  low  water, 
upon  which  he  would  raise  a  vertical  wall. 

Mr.  George  Rennie,  C.E.,  recommends 
a  sloping  stone  breakwater,  similar  to  that  at 
Plymouth. 

Sir  John  Rennie,  C.B.i  proposes  also  the 
same  construction  as  at  Plymouth,  by  means 
of  stone,  to  be  procured  at  Portland  and  the 
Channel  Islands. 

Mr.  Cnbitt,  C.E.,  proposes  in  his  plan  a 
long  sloping  breakwater  of  stone  from 
Portland  or  tiie  Channel  Islands;  but,  in 
his  evidence  before  the  commissioners  of 
1844,  he  recommends  an  upright  wall  to  be 
built  in  caissons. 

We  now  proceed  to  state  the  opinions  of 
the  following  persons  before  alluded  to, 
namely, 

Professor  Airy,  F.R.  S.,  Astronomer 
Royal. 

Professor  Barlow,  F.R.S. 

Major-General  Sir  J.  Bnrgoyne,  Inspec- 
tor-General of  Fortifications,  and  late  Chair- 
man of  the  Board  of  Works  in  Ireland. 

Sir  Henry  de  la  Beche,  F.R.S.,  Director 
of  the  Geological  Surrey. 

Mr.  Hartley,  C.E.,  in  charge  of  the 
Liverpool  Docks. 

Major-General  Pasley,  R.E.,  F.R.S.,  In- 
spector- General  of  Railways. 

Captain  Vetch,  R.E.,  and  C.E.,'P.R.S. ; 
all  of  whom,  either  from  theory  or  from  prac- 
tical observation,  are  in  fiavour  of  a  nearly 
upright  wall. 

M.  Reibell,  the  eminent  engineer,  Direc- 
tor of  the  works  at  Cherbourg,  supports 
the  principle  of  an  upright  wall. 

Mr.  Brunei,  C.E.,  has  given  his  opinion 
in  favour  of  an  upright  waU. 

Mr.  Bremner,  C.E.,  who  has  conducted 
extensive  maritime  works  on  the  coast  of 
Scotland,  is  also  for  an  upright  wall. 

Mr.  Alan  Stephenson,  C.E.,  F.R.S.,  of 
Edinburgh,  recommends  a  long  slope. 

Their  Lordships  will  perceive  that  these 
opinions,  with  one  exception,  are  all  in 
favour  of  an  upright  wall,  and  it  is  a  matter 
of  great  satisfaction  to  us  to  find  that  our 
opinions  are  in  concurrence  with  those  of 
persons  from  whom  we  could  not  have 
differed  without  great  mistrust  in  our  own 
judgment. 

It  is  objected  to  a  wsU  that  it  is  an 
experiment ;  and  no  doubt  it  is  so  far  an 


experiment  that  no  similar  work  of  the  m^- 
nitude  proposed  has  even  been  undertaken. 

But  breakwaters  made  bv  dropping  blocks 
of  stone  into  the  sea  and  forming  a  loqg 
slope  were  also  experiments,  and  experi- 
ments,  too,  which  in  numerous  cases  now 
serve  as  warnings  to  those  who  may  have  to 
decide  upon  the  construction  of  such  works. 

We  know  not  of  any  instance  in  which 
the  long  slope  has  been  adopted  without  en- 
countering in  the  progress  of  the  work  the 
most  destructive  shocks  from  the  waves — 
witness  Cherbourg  and  Plymouth. 

At  the  former,  after  the  work,  during  a 
space  of  forty  years,  had  been  three  times 
raised  above  high  water,  and  the  upper  por- 
tion as  often  beaten  down  by  the  sea — after 
every  effort  that  skill  or  experience  could 
suggest  to  give  it  stability,  this  mode  of  con- 
struction above  low  water  was  abandoned, 
and  an  upright  wall  was  adopted  as  the  only 
alternative.  At  the  latter  place,  the  dis- 
asters to  the  breakwater  are  so  wdl  known 
as  to  need  no  notice  here. 

At  both  the  above-mentioned  places  the 
breakwaters  stand  in  deep  bays ;  bat  on  re- 
ferring to  the  chart  of  Dover,  it  will  be  sees 
how  slightly  that  bay  is  indented,  and  that 
a  work  there  constructed  with  a  long  slope 
by  dropping  masses  of  stone  into  Sie  sea 
will  amount  to  the  formation  of  an  artifi- 
cial reef  of  rocks,  and  occasion  a  bed  of 
breakers  extending  into  the  fidr-wsy  of  the 
Channel. 

One  of  the  engineers  calculates  the  quan- 
tity of  stone  necessary  to  ibnn  a  break- 
water,  with  a  long  slope,  at  seven  millions 
of  tons. 

A  communication  recently  made  to  ns  by 
the  Lords  Commissioners  of  the  Adrnfralty, 
exhibits  an  instructive  catalogue  of  the  pre- 
sent state  of  the  harbours  on  the  coast  of 
Ireland  constructed  with  a  long  slope. 

At  Kingstown  the  foreshore  of  the  eastern 
pier  has  required  constant  and  heavy  repaini 
and  is  still  Insecure. 

ArdgUss  Pier,  built  in  1829,  of  large 
rubble  stone,  with  a  long  slope,  now  Vuu, 
together  with  its  lighthouse,  a  mass  of  ndos 
in  the  sea. 

Donaghadee  Pier,  constructed  in  1820, 
of  rubble  stone,  wiUi  a  long  sea  slope,  has 
had  its  glacis  torn  up  by  the  south-easterly 
gales,  and  a  part  of  the  materials  carried 
half  across  the  harbour's  mouth. 

Portrush  Pier,  constructed  in  1826  of 
large  rubble  stoge,  with  a  long  slope,  was 
found  to  be  so  much  damaged  in  1844  that 
the  engineer  called  upon  to  examine  it  re- 
ported that  4,000  tons  of  material  had  been 
washed  from  the  outer  extremity  of  the 
slope  round  the  pier  head,  and  had  fbrmed 
an  artificial  reef  70  feet  in  length,  riring 
3  feet  above  low  water. 
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At  Danmore,  the  pier  wai  bnflt  in  1815 
of  large  rabble  stone,  with  an  arerage  ilope 
of  3  to  1.  In  1832,  the  worka  were  in  so 
rainona  a  state  that  the  engineer  reported 
that  the  sea  pavement  had  been  broken  np 
and  the  pier  breached  through  almost  its 
whole  length,  and  that  the  breaches  were 
widening  and  adrancing  towards  the  pier 
head  every  storm. 

When  examined  in  1845,  it  was  found 

I  that  many  large  stones  had  been  previously 

-washed  from  the  slope,  and  then  formed  a 
spit  from  the  pier  head  112  feet  long,  pro- 

i  jecting  in  a  slanting  direction  across  the 

harbour's  mouth,  and  dry  at  low  water. 
In  contrast  to  the  above  facts,  we  quote 

I  from  the  same  official  communication  rela- 

tive to  Kilrush  Pier,  which  fronU  the  At- 

I  Imntic,  near  the  mouth  of  the  Shannon :  ^ 

"When  examined  in  Sq)tember  last  it 

I  appeared  in  perfect  order,  nor  has  it  cost 

I  one  shilling  for  repairs  since  it  was  com* 

pleted.  Kilrush  Ker  presents  an  upright 
wall  to  the  sea.'' 

These  practical  illustrations,  together  with 
the  weight  of  evidence  bearing  on  the  sub* 

I  ject,  lead  us  to  an  unhesitating  recommen- 

dation of  a  wall  nearly  upright  to  form  the 
enclosure  of  the  harbour  proposed  to  be 
constructed  in  Dover  Bay. 

With  respect  to  the  description  of  mate- 
rial to  be  employed,  we  have  had  to  con- 
aider  the  very  serious  difficulties  arising  out 

'  of  the  want  of  stone  of  a  suitable  quality  in 
the  neighbourhood  of  Dover.  If  granite 
could  be  procured  of  the  required  dimen- 
idons  in  sufficient  quantity,  and  with  ordi- 
oary  facility,  it  would  undoubtedly  be  the 
proper  material  to  use. 

Portland  and  the  Channel  Islands  have 
been  pointed  out  as  the  places  from  whence 
supplies  of  stone  may  be  obtained;  but 
both  are  at  considerable  distances  from 
Dover ;  and  the  delay  that  might  occur  in 

'  the  supply  will  be  obrious.    Several  of  the 

engineers  have  in  consequence  recommended 
concrete  in  blocks,  or  masses  of  hard  brick 
in  cement,  as  substitutes  for  stone;  the 
former  on  the  supposition  of  its  cheapness. 
We  think,  however,  there  is  not  sufficient 
experience  of  the  use  of  concrete  to  warrant 
its  adoption  for  the  faces  of  works  to  be 
constructed  in  the  sea. 

We  are  of  opinion  that,  if  stone  cannot 
be  readily  procured,  masses  of  brick  of  a 
proper  quality,  laid  in  cement,  may  be  used 
for  all  purposes  below  low-water  mark,  with 
perfect  confidence  in  the  strength  and  du- 
rabiUty  of  this  material;  but  that  above 
water,  granite  or  hard  stone  will  be  necessary. 
We  do  not  enter  into  any  detailed  sped* 
fication  of  the  plan  and  dimensions  of  the 
piers,  which  wiU  be  the  duty  of  the  engi- 
neer who  may  be  emj^yed.    Their  breadth 


will  have  to  be  determined  by  the  space  re- 
quired  for  quays,  coaling  stations,  and  for 
general  mercantile  convenience.  We  con- 
sider that  the  interior  or  hearting  may  be 
composed  of  rubble  and  concrete ;  and  we 
would  strongly  recommend  that  the  work  be 
commenced  at  as  many  points  as  practicable, 
at  the  same  time. 

It  will  be  seen,  from  tiie  opinions  we  have 
stated,  that  we  cannot  give  our  unqualified 
approval  to  any  one  of  the  plans  submitted 
to  us.  But  in  obedience  to  their  Lordships' 
instructions,  which  direct  ns  to  name  which 
of  the  plans  we  prefer,  we  have  to  state  our 
opinion  that,  in  the  several  points  of  general 
form,  entrances,  construction,  and  material, 
we  give  the  preference  to  that  of  Mr.  Rendd, 
with  the  alteration,  however,  of  the  eastern 
and  western  piers  which  we  have  proposed. 
We  should,  however,  be  greatly  wanting 
in  justice  if  we  did  not  here  bear  testimony 
to  the  talent  displayed  in  the  rest  of  the 
plans  and  reports  wldch  have  been  laid  be- 
fore this  Commission,  and  if  we  did  not  ac- 
knowledge the  cheerAilness  with  which  their 
authors  i^ord  the  most  detailed  explanations, 
and  submitted  to  the  most  minute  examina* 
tion. 

For  further  explanation  of  various  points, 
only  briefly  touched  upon  in  this  report,  we 
refer  to  the  eridence,  and  especially  to  the 
opinions,  of  the  eminent  engineers  and  other 
scientific  men  whom  we  have  examined;  and 
to  the  several  documents  contained  in  the 
Appendix. 

We  cannot  dose  this  Report  without  again 
urging  on  their  Lordships'  conrideration  the 
necessity  of  commencing  as  soon  as  possible 
the  preliminary  works  for  a  Harbour  of 
Refiige  at  Dover;  and  in  the  concluding 
words  of  our  last  Report,  we  venture  to  ex- 
press our  earnest  hope  that  no  pecuniary 
considerations  will  be  allowed  to  delay  the 
accomplishment  of  an  object  of  such  vast 
importance  to  the  welfare  of  our  shipping, 
and  to  the  general  interest  of  the  country. 
We  are.  Sir, 

Your  most  obedient  Servants, 

T.  Btam  Martin,  Admiral. 

J.  Hbmkt  Pbllit,  Deputy  Moiier  qf 
TVinitp  Houte, 

F.  BsAUVomT,  Hydrographer  1o  thi 
Admiralty. 

J.  Washiiiotok,  Capiain,  ILN. 

J.  N.  CoLauHOUN,  Litut.ChL,  KA, 

R.  C.  Aldbbson,  Lieut.- OoL,  22.J?. 

H.  R.  Bbandbbtb,  R.E.,  Direttor  qf 
Admiralty  Warke. 
JVb/e.— Sir  Howard  Douglas  and  Sir  W. 
Symons  decline  to  sign  the  Report. 

Rear-Admiral  Deans  Dundas  has  been 
absent  from  England  during  the  sitting  of 
the  Commission. 
Gwydyr  House,  VhitehaU,  January  28, 18M. 
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mSSRg.  MORGAN  AND  BARWR's  AURORAL  OBSRRYATIONe.* 


The  month  of  October,  1847 ,  was  m 
memorable  one  in  meteorological  annali  for 
displays  of  the  aurora  borealis,  such  as  had 
not  been  often  before,  if  ever  equalled,  for 
splendour  and  beauty.  Nowhere  were  thew 
displays  more  conspicuous  —  nowhere,  at 
least,  were  they  better  observed  than  at 
Cambridge  and  the  Gogmagog  Hills  in  its 
Immediate  vicinity.  By  common  consent, 
the  task  of  recording,  by  pen  and  pencil, 
the  obsenrations  made  on  the  occasion,  was 
intnuted  to  two  young  academicians  dia^ 
tinguiahed  beyond  most  of  their  fellowa  for 
their  derotion  to  astronomical  pursuits — 
Mr.  John  H.  Morgan,  of  Jesus;  and  Mr. 
John  T.  Barber,  of  Trinity.  A  subscript 
tion  was  entered  into  for  defraying  the  ne- 
cessary expenses ;  and  the  general  result  is, 
the  work  now  before  us — a  work  which  is 
in  every  way  worthy  both  of  the  ooeasion 
and  of  the  academic  auspices  under  which  it 
appears. 

Ten  out  of  twelve  of  the  plates  which 
form  the  staple  of  the  book,  exhibit  coloured 
representations  of  the  aurora  of  Oct.  24, 
1847,  as  seen  in  its  various  phases  from  the 
Gogmagog  Hills. 

<' We  were  stadoned  daring  the  greater 
portion  of  the  time  upon  a  range  of  hills, 
generally  known  in  Cambridgeshire  as  the 
'  Gogmagog ; '  from  the  summit  of  these, 
we  had  a  boundless  view  of  the  whole  hea- 
vensi  at  a  distance  of  four  or  five  miles  from 
the  Ught  and  smoke  of  the  town  of  Cam- 
bridge, without  a  single  interruption ;  we  sys- 
tematically observed  the  marvellous  changes, 
one  agreeing  to  regard  more  particularly  one 
portion  of  the  heavens,  while  the  other 
confined  his  attention  to  the  remaining  part ; 
thus  we  can  certainly  assert  our  view  to 
have  been  as  &voarable  to  the  giving  a  per- 
fect record  as  the  rapid  changes  would 
permit." 

The  engraviagt  are  exceedingly  biauti- 
fni ;  and  the  authors  might  have  said  with 
truth  of  all  of  them  as  they  do  of  one — 
'*  happily  our  artist,  has  succeeded  very  well 

*  "  An  Aceottator  the  Aurora  BoreaHi  Man  near 
Cambridge,  Oet  Si,  1M7 ;  together  with  tkoM  of 
0ept  31, 1846,  and  March  19,  1847,  teen  at  the  Cam- 
htWge  Obiefratory.**  By  John  H.  Morgan,  of 
Jetua  CoUwe,  and  late  of  the  CainMdfe  Obwm- 
toiT,  aadj^  X.  BarlML  of  Tiinily  College^  Cm- 
tnidge.    Wim  Twelve  Coloiued  BngxaThigt. 


with  this  sketch,  fbr  indeed  «•  daeripHtm 
can  convey  a  fidr  idea  ot  its  beauty."  Ai 
the  same  time,  they  may  claim  for  their  d^ 
acriptione^inferior  as  theyperliaps  nsfa 
sarily  are  to  the  pictorial  representa- 
tions— the  merit  of  presenting  as  vivid  a 
picture  of  auroral  phenomena  aa  any  o« 
reoord.    Wequoteaspedsaeni 

*<Itwa8  aboutllh.  d5m.  when  tfaecu- 
rora  presented  the  appearance  shown  in 
PUte  VII.  I  untU  this  tfane  the  beoma  had 
prindpaUy  proceeded  frrom  an  altttode  vary- 
ing between  10°  and  23"*  above  the  hoiiMB, 
hSmg  so  arranged  that  their  lower  porttona 
formed  an  arc  whose  vertex  waa  about  81^ 
W.  of  N. ;  and  therefore  the  whole  aegmeot 
appeared  to  be  biaected  by  the  plane  of  the 
magoetie  meridian:  it  had  been  observed 
for  some  time  that  this  qiparent  arc,  as  wa 
may  cmSI  it,  was  gradually  rising  to  a  higher 
altitude  above  the  horison,  when,  nt  11  h. 
25  m.,  after  attaining  a  height  of  38^  H 
aeemed  to  vanish,  and  the  aurora  was  like  a 
band  of  successive  panllel  beams  of  Ijgfat 
hanging  from  the  sky,  the  lower  tips  of  thtt 
rays  being  intensely  white  in  cohiar,  and 
very  much  resembling  the  light  of  the  moon 
reflected  from  silver;  the  eastern  part  ap- 
peared like  a  curtdn,  whilst  an  undulating 
motion,  propagated  through  ita  wlkole  ex- 
tent in  a  diraction  perpendienlar  to  that  of 
the  beams,  reminded  yoo  of  the  folds  of  a 
ribbon  genUy  agitated  by  the  wind  *,  the 
breadth  of  this  band  might  be  somewhere 
about  16^",  and  it  extended  fhim  W.8.W.  to 
E.N.E. ;  at  one  time  a  aeoond  curtain  of 
light  seemed  to  fall  from  the  sky,  and  over 
the  former  one,  but  not  reaching  so  fkr  to- 
wards the  horizon  by  5^  All  these  rays 
oontinued  rising  hi|^r  till  nearly  lib. 
38  m.,  when  they  daited  out  in  two  opposSte 
directions,  one  towards  thehoriion,  and  the 
other  to  tiie  magnetic  aenlth,  forming  the 
most  beautiful  exhibition  of  aurora  that  can 
possibly  be  conceived,  and  eonaldariag  the 
fatitnde,  such  a  one  that  wo  may  never  ex- 
pect to  see  again  ;*  for  the  aecondf  time 
during  the  evening  a  crown  waa  formed  near 
the  magnetic  senith,  from  whicb  all  the  rayi 
appeared  to  diverge;  their  colours  wers 
most  splendid  and  of  peculiar  traneparency, 
especially  the  red  and  green;  tho  fomer 
bmg  quite  like  carmine,  the  Utter  that 
of  the  pale  emerald ;  the  central  part  of  ttds 
canopy,  or  that  near  tiie  magnetic  north, 
was  of  a  very  yellow  colour,  one  atreamsr 
bebg  quiie  like  gold  ;  the  definition  of  the 

•  nateVIII. 

t  The  lliit  ene  sHaaied  batvesn  fli.  fm.  stpl 
9h.  16m.neailx.  '  ' 
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oatUoe  aftiBit  the  ikj  wis  motfe  perfMsti 
and  yerj  remarkable,  the  brilliancy  being  so 
great,  that  notwithstanding  the  fall  moon, 
the  reflection  of  the  anroral  rayi  was  easily 
peroffiTed  from  pools  of  water  In  the  road« 
It  was  not  long  before  this  magnifloent  dome 
of  light  reached  its  maximum  briilianoy, 
which  took  place  nearly  at  11  h.  46  m.,  and 
in  this  state  it  remained  till  about  12h.  Om., 
the  sky  haying  all  this  time  the  appearance 
of  a  *  cnpola  on  fire ;'  indeed,  no  deserip- 
tlon  can  give  any  idea  whatever  of  the  phe- 
nomenon between  the  two  latter  times,  to 
those  persons  who  were  so  nnfortnnate  as 
not  to  witness  It.  Betwsen  11  h.  43  m.  and 
11  h.  50  m.  not  the  least  oonspionons  part  of 
this  meteor  consisted  in  an  enormous  sheet 
of  white  flame,  nndnlating  in  a  most  strik- 
ing manner,  at  one  time  being  visible,  and 
the  next  moment  having  vanished,  appearing 
to  oscillate  backwards  and  forwards  from  B« 
to  W.,  and  being  obscured  when  it  passed 
behind  the  scarlet  ray  in  the  E.;  ita  breadth 
was  8"*  at  an  altitude  of  12'',  in  form  it  re- 
sembled a  pyramid  whose  vertex  was  at  the 
centre  of  the  diverging  rays.  The  best 
lUostration  of  these  palpitating  motions  is 
that  of  a  large  volume  of  flames  rolling  in  a 
reverberatory  furnace,  and  indeed  at  9h. 
Om.  the  sky  presented  very  much  the  same 
appearance.  At  the  time  of  the  formation 
of  the  dome  of  light,  /3,  y,  9,  Ci  9,  Ursss 
Majoris  and  a  Can  t  Yen :  were  Areqnently 
nndered  invisible  on  account  of  the  great 
brilliancy  of  the  phenomenon." 

The  two  remaining  plates  represent  the 
auitms  which  were  seen  at  the  Cambridge  * 
Observatory  Sept.  21,  1846,  and  March  19, 
1847 ;  and  are  very  fitting  accompaniments 
to  the  present  work.  The  authors  have  also 
incorporated,  with  great  propriety,  the  inde- 
pendent observations  made  on  the  aurora  of 
Oct.  24,  1847,  by  Professors  Phillips,  (of 
Terfc,)  Chains,  (of  Cambridge,)  and  Che. 
wilier,  (of  Dvrham,)  and  published  at  the 
time  in  the  Athenaum. 

A  striking  circumstance  connected  with 
these  phenoMcna,  and  one  which  has  not  as 
yet  been  sttfllciently  cleared  «p,  is  the 
contemporaneous  disturbance  which  take 
place  in  the  magnetic  needle.  So  constant 
is  this  coincidence,  that  one  may  always 
take  tiie  appearance  of  any  considerable 
agitation  in  the  needle,  as  a  sure  signal  to 
look  out  for  streamers.  Thus,  for  the  two 
diys  preceding  the  24th  October,  the  needle 
was  In  a  state  of  inoessaitt  oscillation ;  be» 
tween  October  23rd,  11  h,  0  m«,  and  October 


24th,  1  h.  0  m.  a.ic.,  the  changes  of  pod« 
tion  were  Tcry  large  and  rery  frequent;  at 
times,  the  magnet  moved  across  the  field  so 
rapidly,  that  a  difficulty  was  experienced  is 
following  it;  and  at  10 h.  6m.,  October 
24tfa,  the  horisontal  force  magnet  at  tho 
Magnetic  Observatory,  Greenwich,  was  In  a 
position  (22*0  division  of  the  scale)  soch  aa 
it  had  never  been  since,  the  commencement 
of  that  establishment  We  extract  these 
fiwta  firom  an  interesting  paper  communl* 
catad  to  Messrs.  Morgan  and  Barber  by 
Mr.  Gl^her,  of  the  Observatory,  and  ap- 
pended to  the  present  work. 

One  of  two  things  is,  in  the  opinion  of 
Messrs.  Morgan  and  Barber,  the  cause  of 
these  disturbancea  of  the  needle  t 

**  Either  that  the  electricity  glring  rise  to 
the  anrora  directly  affecto  the  magnet,  or 
that  the  intensity  of  the  earth's  magnet  la 
constantly  varying  during  ita  risibility.  M* 
Arago  remarks,  that  the  needle  at  Paris  haa 
been  diatnrbed  by  an  aurora  behw  the  hori« 
son,  but  whose  existence  is  known  from  tha 
observationa  of  the  polar  navigators.  This 
raises  a  presumption  in  Ikvour  of  the  latter 
hypothesis." 

Messrs.  Morgan  and  Barber  note,  aa 
worthy  of  remark,  that  **  the  generality  of 
the  phenomena  of  which  mention  la  made 
in  this  little  book,  took  place  after  very 
heavy  fiidls  of  rain  and  great  depression  of 
the  barometer  ;<.«.,  when  the  atmospheric 
electricity  was  most  active ;  but  that,  soon 
before  the  meteor  appeared,  the  mercury 
rapidly  ascended.*' 

Hie  work  concludes  with  a  chapter  of  hinta 
on  the  methods  of  observing  the  aurora 
borealis,  which  might,  we  think,  have  been 
enlaiged  with  advantage.  As  It  is,  howeveri 
it  Is  well  deserving  the  attention  of  all  fMare 
observers. 


THE    HOtTHBAD    BTBAM   MAIL    PAOKBTB 
''BANSHia''  AND  "  ST.  COLUMBA." 

The  Banshee  and  St.  Cokimba  stand 
in  more  remarkable  relationship  than 
any  oUier  two  steam  yessels  wbion  hav« 
been  recently  built.  Both  are  much  of 
a  size,  both  designed  for  the  same  ear- 
vice,  and  the  great  object  aimed  at  in 
both  was  speed ;  the  degree  of  speed  too 
reached  in  both  is  much  above  the  avaraga 
•^In  one  of  them  greater  than  bat  been 
ever  before  realiaed,  either  in  diu  eoontr y 
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or,  we  belieye,  anywhere  eUe.  Bat  the 
BansheehBB  been  bailt  from  the  designs 
"of  «  government  officer,  Mr.  O.  Lang, 
Jan.,  of  Chatham  Dockyard ;  and  the  St> 
Columba  from  the  lines  of  a  private  bailder, 
Bfr.  John  Laird,  of  Birkenhead — each 
gentleman  at  the  top,  or  not  far  from  it, 
of  the  class  to  which  he  belongs.  The 
former,  again,  is  of  the  old-fashioned 
material,  wood ;  the  latter,  of  the  iron- 
age  material  to  which  we  belong — ^iron. 
The  engines,  moreover,  of  the  Banshee 
are  of  Thames,  those  of  the  St.  Columba 
of  Mersey  workmanship ; — Messrs.  Penn 
and  Co.  were  the  makers  in  the  one  case, 
and  Messrs.  Forrester  and  Co.  in  the 
other.  The  result  of  the  trials  hitherto 
made  of  the  two  vessels  is  altogether  in 
fkvour  of  dockyard  science,  wooden  walls, 
and  Thames  engineering.  In  what  pro- 
portion  each  cirenmstance  may  have 
oontributed  to  this  result,  or  whether  it 
may  not  have  been  owing  to  some  one 
or  two  of  them  exclusively,  are  points  still 
open  to  speculative  inquiry ;  and  to  enable 
our  readers  to  come  to  a  right  conclusion 
upon  them,  we  subjoin  an  authentic  state- 
ment of  the  comparative  data  most  essen- 
tial for  the  purpose.  Some  items  in  the 
comparison  are  wanting,  which  we  hope 
to  be  able  at  a  future  period  to  supply : 

St. 
Bauhee.    CdlumbB. 
Length  between  the  per-     ft.  in*     ft.  in. 

pendiculan 189    0     198  6^ 

From  figure-head  to  taff- 

raU   209    0    218  0 

Breadth  of  vessel 27    2      27  3 

Over  paddle-boxes  ....       49    6      43  6 

Depthinhold 14    9      15  5 

Draught  of  water  for- 

ward 8  10        9  2 

Ditto,    aft 9    2        8  7i 

No.       No. 

Burthen  in  tons 670        719 

Diameter     of     paddle-        ft.  in.    ft.  in. 

wheel    25  0      28  0 

Breadth  of  ditto 9  0        6  0 

Area  of  ditto 33  9      27  0 

Dip  of  ditto 5  6i      5  6) 

Area  of  midship  section.      190  0     /— 
MUes.    MUes. 

Speed  with  tide   21^        

Ditto  against  tide    ....         15|        

Mean  speed 18f         16} 

ft.  in.  ft.  in. 
Diameter  of  cylinder  ..  6  0  6  0 
Length  of  stroke 5    6        5    6 

Horsepower    350         350 

Revolutions  per  minate*  30  25i 


maCBHT  AlCBBICAR   TA.^ 

[Selected  ftom  tbe  FramkUn  Ji 

For  Impboysicbnts  iir  thk  Dmiu.  tcb 
Planting  Wheat.  Henry  FF.  amtHk.^ 
The  patentee  says^'*  The  nature  ai  m 
invention  consists  in  so  ctwatmcting  lis 
drill  as  to  laise  the  teeth  wlien  siot  in  ■* 
for  the  purpose  of  conveying  it  inm  pkee 
to  place,  and  in  formini^  the  need^diatiihiii^^ 
cylinder  in  two  parts,  so  that  the  wbeeia  em 
be  attached  directly  to  the  cylinder,  whikit 
the  same  time  they  have  a  nkotum  indcfiiy 
ent  of  each  other — ^the  quantity  of  seed  fes  k 
distributed  being  reguhU^d  by  means  of  t 
sliding  concave  attached  to  the  front  of  the 
said  hopper." 

Fob  a  Machinb  fok  Makikg  Sbbit 
Mbtal  Guabds  fob  Cop  Spimw bxs.  Ifi^ 
Ham  CtmdeU, — ^Iliis  inTontion  eansisti  n 
griping  and  bending  the  end  of  a  strip  of  tm 
(to  form  that  part  of  each  whidi  makes  the 
connection  with  the  one  next  it)  on  a  fer- 
manent  die,  by  means  of  a  jointed  bodeff 
the  fiuses  of  which  correspond  ;  then  beadtaf 
it  over  the  curved  edge  of  the  bender  into  i 
semi-cylindrical  cavity  in  the  npper  part  d 
this  bender  by  a  cylindrical  die  joinled  te 
the  stand  on  the  opposite  side  of  the  pcnn- 
nent  die  to  which  the  bender  Is  jointed,  sal 
then  completing  the  cylindrical  bend  ow 
the  other  portion  of  the  cylindricai  die  by  t 
hollow  s^pnental  former,  jointed  to  the 
bender  above  the  semi-eylindncil  cavity 
thereof. 

Fob  am  IiiPBOVBicBirr  on  Tiob  Watbb 
Whbbls.  T%omtt9  RowantL  —  Clmm,^ 
**  I  do  not  daim  to  have  invented  tiie  adap- 
tion of  a  gate  for  turning  the  water  npon  the 
wheels ;  but  what  I  do  claim  as  my  inventioa 
isi  the  construction  and  adaptation  of  the 
two  gates  in  the  mode  specified,  altemataf 
with,  and  successively  acted  upon  by,  the 
tides,  in  combination  with  a  whed,  « 
described,  so  that  either  the  ebb  or  flow  wifl 
find  one  of  the  gates,  which  serves  as  a 
guide-water  towards  the  wheel,  withoat 
changing  the  direction  of  motion  of  the 
latter.'» 

iMPBoyiiffBNT  IN  Watbb  Wbbbu. 
Hiram  Af«fi^tfr.<~CZetm.— -"  I  am  aware 
that  the  water  has  been  discharged  from  a 
wheel  at  the  bottom  near  the  outnde  and  i 
inside  at  the  same  time ;  but  hi  that  ease  it  | 
was  discharged  downward,  or  fioU  from  tiM 
lower  edge  of  the  buckets,  and  throagh 
openings  in  the  permanent  bottom  ovsr 
which  the  wheel  moves,  they  (the  buckets) 
being  projected  beyond  the  shrouding  of  the 
wheel  into  the  shuts  which  lets  the  water 
into  the  wheeL 

'*  But  what  I  claim  as  my  invsatioB  ie, 
the  employment  of  a  wheel  having  the  shrovi* 
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ing  eztendlng  out  to  the  periphery  of  the 
'bncketfl,  which  are  open  ineide  and  outside 
when  eombined  with  a  three  or  more  sided 
flame  rarroonding  it,  which  flame  is  pro- 
"▼ided  with  a  shnte  on  each  face  to  diacharge 
the  water  into  the  wheel  oatdde  at  giyen 
cJiatancea  apart,  leaving  sufficient  room  be- 
tween the  ahutes  for  the  disdiaige  of  the 
water  in  tangential  lines  from  the  outside  of 
the  backets,  substantially  as  herein  described, 
whereby  the  water  is  discharged  mainly  from 
the  oataide  of  the  buckets,  when  the  wheel 
moTeawith  a  velocity  equ^,  or  nearly  equal, 
to  that  of  the  water  by  which  it  is  impcOled, 
and  mainly  inside  when  it  is  Ifwded,  and 
moves  much  slower  than  the  water  by  which 
it  is  hnpeOed,  as  described." 
'  For  IiffPBovsmMTS  in  thb  Tuebinb 
Watbb  Whbil.  Theodore  R,  TYmdy.— 
Claim.-^**  I  daim  making  the  two  rims  or 
ilanches  that  envelope  each  other  so  as  to 
constitute  the  two  passages  and  issues  for 
the  water  with  thehr  inner  surface  of  the 
gradually  decreasing  eccentricity,  herein 
described,  whereby  the  water  may  continue 
to  act  on  these  eccentric  surfaces,  as  its 
motion  from  the  centre  of  the  wheel  is  gra- 
dually diminished,  at  the  same  time  gradiudly 
decrming  the  width  of  the  passages  between 
tbeflanches  inversely » astheir  len([^  isincreas* 
ed  by  the  increased  diameter,  as  described. 

"  And  I  also  claim  making  the  outer  ex- 
tremity separate  from  the  rims  or  flanches, 
so  that  they  can  be  removed,  and  others  of 
different  lengths  substituted,  as  described, 
that  the  wheel  may  be  adapted  to  the  varying 
capacity  of  the  column  of  water." 

Fob  as  Impbovbmbmt  im  Rotabt 
Shbabs  tob  Cutttmo  Mbtal.  L.  and 
X.  /.  Lamb.^Oaim,^**  What  we  claim  as 
our  invention  is,  the  inclination  of  the  two 
arbors  of  the  rotating  shears  to  the  pUme  of 
the  plate  to  be  sheared,  so  as  to  leave  a  free 
Dassage  for  that  part  of  the  sheet  that  is 
king  cut  off,  in  combination  with  the 
bevdied  face  of  one  of  the  shears,  as  herein 
described.  We  also  daim  the  mode  of 
setting  the  cutting  edges  of  the  shears  to 
eadi  other  by  having  the  arbor  of  one  of 
them  to  slide  in  its  bearings,  and  forced  up 
by  a  set  screw,  in  combination  with  the 
spring  that  draws  it  from  the  other  cutter, 
to  prevent  the  injurious  action  of  the  cutting 
edges  on  each  other,  and  to  admit  of  their 
relative  adjustment  of  the  two  cutters,  as 
described." 

Fob  IiiPBOVBiifBNTS  IN  Machtnbbt 
FOR  CuiTiMo  Wood  Scbbws.  ThomaeJ. 
Slwuu^-The  object  of  this  invention  is  to 
cut  the  threads  on  pointed  wood  screws,  so 
as  to  form  the  thread  on  the  conical  point 
with  all  the  turns  at  equal  distances  apart, 
and  of  a  gradually  reduced  depth,  the  cone 
of  the  thread  bdng  gradually  merged  in  the 


cone  of  the  core.  This  is  effected  by  caniing 
the  cutting  edges  of  the  chasers  that  cut  the 
upper  and  the  under  snrftoe  of  the  thread 
gradually  to  approach  the  pitch  line  of  the 
thread,  as  they  approach  the  apex  of  the 
conical  point. 

Gaim,'^*'  What  I  daun  as  my  hivention 
is  retarding  and  accelerating  the  motion  of 
the  alternate  cutters  in  making  pointed 
screws,  substantially  in  the  manner  and  for 
the  purpose  set  forth. 

"  I  also  daim  the  employment  of  a  series 
of  cutters  acting  alternately  on  the  blank  to 
out  and  finiah  the  thread  of  the  screw,  as 
set  forth,  all  placed  upon  the  same  side  of 
the  axis  of  the  screw  blank." 


THB  IMSTITYTTION  OF  ClVIl  BN6INBBB8. 

Mr.  Fidd,  the  new  President  of  the  Insti- 
tution of  CivU  Engineers,  hdd  his  first 
eonvereazione  on  Tuesday  evening,  in  the 
rooms  of  the  Institution,  Great  George- 
street  The  company  was  exceedingly  nu- 
merous, and  induded  nearly  every  person  of 
eminence  in  the  engineering  and  sdentifio 
drdes.  The  display  of  models  was,  as 
usual,  surpassingly  good;  indeed,  we  may 
venture  to  say  that  it  was  such  as  could  not 
be  equdled,  or  even  surpassed,  by  any  other 
institution  or  country  in  the  world.  Fore- 
most among  these  were  models  from  the  work- 
shops of  Messrs.  Maudalay,  Son,  and  Fidd» 
and  Messrs.  Seaward  and  Co.,  exhibiting  all 
the  latest  and  most  important  improvements 
in  paddle-wheels  and  screw  propellers.  The 
tabular  bridge  of  Mr.  R.  Stephenson-^that 
eh^'d'auvre  of  modem  engineering— was 
represented  by  a  beautiful  modd  of  Con- 
way Bridge  and  Castle.  A  modd,  by  a 
Mr*  Clarke,  of  the  Oreai  Britain  steamer, 
served  to  show— if  not  the  utility  of  such 
leviathan  constructions — the  wonderful  per- 
fection to  which  miniature  representations 
of  machinery  may  be  carried  by  mechanical 
ingenuity  and  skill.  Although  not  more 
than  six  inches  in  length,  it  exhibited  the 
huge  vessel,  with  its  four  engines  in  full 
work,  mailing  the  circuit  of  a  mimic  basin 
of  water,  and  stopping,  reversing,  and  going 
ahead  at  the  pleasure  of  the  attendant  engi- 
neer. The  engines  were  worked  by  com- 
pressed dr.  Electro-telegraphy  had  its 
naturd  representatives  in  Mr.  Bdn,  Mr. 
J.  Brett,  and  Mr.  Rdd  ;  the 
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WBSKLT  LUT  OV  KSW  ^KBIMU  PATSITTS  XVP^  V^BldVli. 


tat  ezeapUiyiag  hit  BarreUoulf  npid 
elMini-hieroglyphic  ijitein  of  notation ;  thit 
of  the  Moond,  the  ordinary  letter  printing 
bj  eleetricity ;  end  that  of  the  third,  tiie 
application  of  electric  telegraphs  to  factorieti 
pablie  oficea,  eonntiiig-boaiea,  clnb-houes, 
hotels,  UTems,  fee  A  model  of  a  knitting 
machine,  by  Mr.  Whitworth,  of  Manchester, 
attracted  perhaps  as  much  attention  as  any- 
tUi«  in  ti»  raona.  How  ladiea,  bad  tbey 
been  present,  would  ba^  relished  tUs  ex. 
empUfieation  of  the  sorf  qf  maekine  to  which 
most  of  them  now-a-days  are  in  the 
habit  of  rednchig  themseWes  —  f or  many 
hours  erery  day  in  their   Utcs, — we  pre- 


not  to  ooosjectnre.  Wo  can  only 
say,  that  no  living  machine  of  the  aott 
oonM  bare  been  more  admired.  Many 
more  models  there  were,  well  desflrving 
of  record  and  encomium,  but  oar  limits 
compel  ns  relootantly  to  bring  oar  enaaMim* 
tioa  to  a  dose.  While  a  line  or  two  is  yet 
left  «s,  let  ns  not  forget  to  give  to  BCr. 
Manby,  the  Secretary  of  the  Institation,  the 
piaiae  which  is  his  doe  lor  the  general  eaeri^ 
liBoe  of  the  aimngements,  and  the  good 
taste  by  which  on  this,  as  on  prenous  ooca- 
siona,  he  contrived  at  once  to  please  ovcry 
one,  and  to  ensare  the  | 
of  ail. 


WnSKLT  LIST  OV  NSW  MKGUSU  PATENTS. 


William  Wood,  of  Cr«nmer-place,  Waterloo-road, 
Bvnej,  caqpet  manufteturer,  for  ImproTementi  in 
wearing  carpets  and  In  printinf  carpeti  and  otbec 
Bbrics.    May  SO ;  six  months. 

William  Soaton,  of  Camden  Town,  MIddleaez, 
gentleman,  for  improvementa  in  closing  tubes  and 
m  preyenting  and  remoTing  tfae  incraatatlon  in 
baiku.    May  SO;  aix  moniha. 

Wmiam  James  Barsham,  of  Stratford.  Essex, 
Ik  imprarameata  in  the  mannfkcirnre  of  mata. 
Jnne  1 ;  six  months. 

Thomas  Hnnt  Barber,  of  King- street,  Ctaeapside, 
te  inprovementi  in  maohinexy  foE  saving  wood. 
June  1  j  six  montha. 

SLktmA  Chziatophar  MaBsell,  of  Gimge^oad, 


Snirey,  gentleman,  far  eertata  improvementa  fa 
the  oonatruotion  of  vdiielet  aaed  on  nilsraya  or  «si 
common  roads.    June  I ;  six  months. 

Thomas  Burdell  Turton.  of  Sheffield,  for  cer> 
tain  improvements  in  machinery  for  bending  and 
atting    plates  or  bars  of  steel,    iron,  and  other 


six 


materials  to  be  used  for  locomotive  tmdat ; 
riage  springs  and  other  purposes.     June  i ; 
months. 

Joseph  Wheeler  Rogera,  of  Nettinglumi-atxaet, 
Dublin,  for  oertain  improved  methods  and  ouhU- 
nery  for  the  preparation  of  peat  as  a  fue^  and  in 
the  combination  of  certain  substances  as  a  compose 
ormanuva.    Janeil;  aix  montha. 


IKLT  LIST  OV  1HMIOH8  TOB  ARTIOLCO  OV  UTILITT  mBaTSTBmSB. 


Date  of  No. In 

Reglstra-the&e- 
tion.       gister. 

80      1459 


Proprietors'  Names.  Addresses. 

John  Tongue Parade,  Birmingham.............. 

William  Bonaer  m^.....  Kinolton,  Nottinghamahire......  Drain  pipe. 

for  a 


Sobjeeta  of  Designs. 
Brooch  fiutener. 


1460     Michael  Scott 


„      1461      George  Simpson  , 

„      1462      William  Webb  and  Wil- 
liam Greeniray 

SI      146S     JohnBrayton  ....^ 


r  Design 
worka,  LiTcrpool ^      «u««iTin.  ahiimi^.   a»«^ 


.  Olasgov.* 


I      supplying  Shipping,   tru, 

...  Safety  windiitf  and  detaching 
catch  for  mines'    ^ 


Blrm1ngham^...«.».... ............  Knob  capboavd-tum. 

Crookholm  •  mill,     Sebergbam, 
Cumberland HDl  stone. 


^htttintmtnts^ 


To  Engineers  and  Boiler-BIakers. 

J  AP- WELDED  IRON  TQEES,  FOR  MARINE  AMD  LOCOMOTIVE  STEAM-BOILERS,  Tubes 
^  for  Steam,  Oaa,  and  other  purposes  :^all  sorts  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  Cambridge-street,  Birmingham,  and  Smethwiok,  Staffordshire,  manofhctUTe  Boilers 
and  Gas  Tubes,  under  an  excJusiye  License  from  Mr.  Richard  Prosser,  the  Pateotee. 

These  Tubes  are  extensirely  used  in  the  Boilers  of  Marine  and  Locomotive  Steam  Engines  in 
Engiand  and  on  the  Continent ;— are  Stronger,  Lighter,  Cheaper,  and  more  Durable  than  Biaaa  or 
Co|>per  Tubea,  and  are  warranted  not  to  open  in  the  weld. 

42,  CAMBRIDGEnSTREET,  CRESCENT,  BIRMINGHAM. 

Works— Smethwick,  Staffordshire. 

LONDON   WAREHOUSE— No.  68,  tTPPER  THAMES-STREET. 
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dVTTA  PERCHA  COBIPANirS  WORKS* 

WHARF  ROAD,  CITT  ROAD, 

London,  Ui  April,  1848. 
tTHJB  OUTTA  PBRCHA  COMPANY  have  great  pleasme  in  stating  that  the  iteadlly  increasing  demand 
'*•    for  Um  Patbvt  Qvtta  Putcaa  Dbitxkq  Bands  Justifies  the  utmost  eonfldenoe  that  they  are  ftillj 
approved. 

Their  duimbiUtr  aad  stiength— penuanent  eontiactility  and  unifbrmity  of  suhetance— their  non-suseep- 
tlbility  of  Injnry  ftora  cootaet  with  Oils,  Grease,  Adds.  Alkalies,  or  Watei^and  the  facility  with  which  the 
•Ingia  Joint  requlnd  can  be  made  in  Bands  of  any  length^render  them  supotior  for  almoet  all  working 
pvipoeee,  and  deeidedly  eeonomioal. 

OaZASKxs,  TvBiKO  of  all  siaea,  Bouoxis,  Cathetsrs,  Ststhsscopss,  and  other  Surgical  Instruments: 
Ifovaaiaaa  von  Pxcnran  Fnams  and  other  decorative  purposes;  Whifb,  Tbokob;  Tniiifis,  Goly,  and 
CucUT  Baku,  fte.,  in  great  variety. 

Pate&t  Gvtta  PercliA  Sboe  Solea. 

Tha  eppUoabHlty  of  Gntta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satlsfkctoiily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
as  long  as  leather:  with  great  additional  personal  comfort;  ana  they  remain  perfectly  impervious  to  wet 
UQtU  quite  worn  throogh.  /  j-        ^      r 

Boot  aad  Shoe  Soles  for  Stonmer  Wear. 

The  fhct  of  the  total  Imperviousness  of  these  Soles  to  water,  enables  the  most  delioate,  by  the  use  of 
them,  to  escape  the  suffering  which  theproverblal  uncertainty  of  our  climate,  nvav  in  Summsx,  so  often 
Inflicts  upon  the  incautious,  and  this  eflect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
-wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  In  coi^unction  with  security  against  damp. 

At  tk4  tanu  timt,  tkt  rtamrkmbU  non-^oudmeUmg  properae$  qf  Gutta  Ptrtkm  afford  •  mtt  valuable  pro- 
taction  to  those  who  are  su^eeted  to  suffering  or  ineonvenienee  6f  walking  upon  heated  pavemente. 

The  question  of  the  durability  of  Outta  Percha  Soles,  as  compared  with  Leather,  has  long  since  been 
«acided  in  fiivour  of  the  lormer;  aiMl  ao  iMtaace  Of  ftdlture  baa  jet  come  to  the  know- 
ladjeof  the  Company  which  may  not  be  aacrlbeA  to  a  neglect  of  their  yiinted 

Teetlmoiilalji  relatiiii;  to  Shoe  Soles* 

*'  Of  all  the  dieeoverfes  and  inventions  which  have  hitherto  been  brought  into  notice  fbr  the  purpose  of 
preserving  the  feet  from  damp,  nothing  is  comparable,  either  ID'  cheapness  or  efficiency,  to  Gutta  Percha. 
Gardeners  espedally,  whose  dally  occupations  occasion  them  to  be  much  in  the  open  air,  and  working  or 
•tandiag  on  wet  ground,  will  find  thla  pliable  and  simple  substance  of  Infinite  value.  The  natural  caution 
which  one  usually  feels  with  respect  to  new  things,  especially  when  they  come  verg  hiohlg  recommended, 

K»vented  us  from  listening  with  much  attention  to  what  we  regarded  as  pretended  excellencies.  We  were, 
wever,  indvoed  to  make  the  trial  of  a  pair  of  *  Gutta  Percha  Boles,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  daUy  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Gvtta  Percha  Sdies 
are,  for  dryness  and  warmness  to  the  feet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
bllity,  ft  is  equal,  and,  we  think,  superior  to  leather."— 6ar(f<n<r/ and  i^anRsrs* /oamof ,  February  13, 

(Copg.)  —  Lowndes-ttreet,  l»th  Novamber,  1S47. 

Mt  nxAK  Sin,— I  have  fbr  some  time  worn  the  Outta  Percha  Solee,  and  am  very  happy  to  bear  testi- 
mony to  the  admirable  quailtiee  of  this  subetaace  for  the  purpose  of  Shoe-making,  A>r  it  is  not  only  very 
durable,  but  perfectly  impervious  to  wot. 

The  Outta  Percha,  1  find,  possesses  properties  which  render  it  invaluable  for  winter  shoes.  It  it,  eoiiK 
pared  with  Leather,  a  elom  eondmetor  at  heat ;  the  effect  of  this  is,  that  the  warmth  of  the  feet  ia  retained, 
however  cold  the  surlhce  may  be  on  which  the  person  stands,  and  that  clammy  dampness,  so  objectionable 
In  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  Ihrst  using  Gutta  Pereha  shoes,  the  wearer 
la  forcibly  struck  with  the  superior  warmth  and  comfort  which  is  produced  by  this  non-condueting  property, 
and  I  confidently  predict  that  all  those  who  try  Gutta  Percha  will  be  steady  customera.--I  am,  my  dear 
Sir,  very  truly  yours,  JAMES  C.  CUMM INO,  M.D. 

To  C.  Hancock,  Esq.,  the  Outta  Percha  Company. 

C^axxuxxM,— I  have  given  the  (TaMa  Pereha  Boot  Solee  what  may  be  xonsidered  a  lUr  trial ;  namely, 
three  months'  constant  wear  on  a  rough  gravelly  road,  and  ean  bear  testimony  to  its  useftdness :  with  proper 
eers  in  putting  them  on,  and  a  Httle  attention  afterwards,  I  am  persuaded  it  wiU  last  longer  than  Leather, 
and,  being  impervious  to  wot,  will  be  found  Invaluable  to  persons  subject  to  damp  or  cold  feet.   W.  DIAB, 

November  4th,  1047.  Principal  Officer  H.  M.  Customs,  Whltatable. 

iCopu,)  ^-»—  Manchester,  1st  March,  IMS. 

Sn,^In  the  month  of  August  last  t  began  to  wear  a  pidr  of  Gntta  Pereha  Sdes,  put  on  by  mv  father, 
who  is  a  shoemaker,  No.  IS,  Port^street,  and  have  worn  them  every  day  since,  being  upwarcls  of  six 
months,  and  I  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  tne  soles  would  wear  a  month 
longer.    They  have  out- worn  three  pain  of  heels,  whidi  had  strong  iron  nails  beat  in.— Yours,  frc, 
(Signed)  ALFRED  LAMB, 

Porter  at  Findlater  and  Mackie's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11,  Corporation-street. 

f .)  •  Manchester,  8th  March,  1848. 

,  It  is  with  pleasure  tKat  I  beir  testimony  to  the  good  qualities  of  Outta  Percha  Soles.  You  are 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  in  all  weathers; 
and  since  I  began  to  v,  ear  Gutta  Percha  Soles,  I  have  not  had  to  complain  of  wet  or  cold  feet :  the  pair  I 
have  on  now  have  been  in  almost  daily  use  for  more  than  four  months,  and  ivy  fear  is  that  the  upper 
leathers  will  be  worn  out  first.  I  am  quite  sure  that  I  save  irom  thirty  to  fifty  per  cent,  in  the  cost  o* 
ihoes,  in  consequence  of  my  family  wearing  Gutta  Percha  Soies,  and,  so  long  as  1  can  get  them,  I  intend  to 
wear  them  In  preference  to  anything  ebie  1  have  seen.— Tours  rcapectftilly,  THOMAS  WHITEHEAD, 
To  Mr.  Henry  Statham,  11,  Corporatioa-itreet.  Gas  Office,  Town  Hall,  Xing-street. 


;  {Copu.) 


Digitized  by  VjOOQ  IC 


552 


ADTBETlSEMSNfS. 


To  InTttitora  and  Pfttenttea. 

MESSRS.  ROBERTSON  ft  CO., 

PATSVT  BOLICXTOKI, 

Cof  which  flrm  Mr.  J.  C.  ROBERTSON,  the 
Editor  of  the  Mschavxcs'  Maoazxvk  from  Ua 
commencement  in  1838,  is  principal  partner,) 
undertake 

The  proetiratlon  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patskts. 

Speclflcatioiia  Drawn  or  RoTUed. 

DIBGLAIUKAB,  AVD  MBMOBAMDUMB   OT 
▲LTBBATION    PKSPARBD    AND    BMROLLBD. 

OaTeats  Entered  and  Oppositions 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICII%D. 

Searehea  made  for  Patents,  and  Copies  er 

Abatraeta  Supplied. 

AdTiee  on  Cases  submitted,  *e.  *e. 

MB88B8.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 
OF  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.)  and  regularly 
continued  down  to  the  present  time. 


INTENDING  PATENTEES  supplied  gratis  with 
Prhited  Instructions,  on  Application,  either  per* 
sonally  or  by  letter. 


TO  ARCHITECTS,  BUILDERS,  &c. 
Copper-Wire  Cord* 

ES.  NEWALL&Co.'s  PATENT  IMPROVED 
•  COPPER-WIRE  CORD  for  WINDOW  SASH 
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new  and  valuable  Patent  is  fast  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with 
the  above.  The  Wire  Cord  may  be  had  wholesale, 
and  specimens  seen  at  the  Office  of  the  Patentees, 
No.  163,  Fenchnrch-street,  W.  T.ALLEN,  Agent; 
or  retail  of  G.  and  J.  DEANE,  46,  King  WilUam> 
street,  and  £.  PARKS,  140,  Fleet-street;  also  of 
all  respectable  Ironmongers. 


What  to  Eat,  Drink,  and 
Avoid* 

Sound  Digxstiok  1  What  a  boon  I  but  what  a 
rarity !  All  the  wealth  in  the  world  cannot  buy  it, 
and  yet  how  simple  it  is  to  secure  it.  Dreamless 
nights !— How  refreshing  is  a  good  night's  rest,  and 
how  few  obtain  it  I  H  ow  fearful  is  iUness,  and  who 
have  we  to  blame  for  it  but  ourselves?  Physic  is 
one  evil  to  cure  another;  but  caution  keeps  offmons 
fire  than  water  quenches.  Reader,  if  you  value  the 
desiderata  of  good  health  in  the  day,  and  tranquil 
repose  at  nights,  together  with  mental  serenity  at 
all  times,  or  slionld  lack  firmness  of  nerve  or  pur- 
pose, or  suffer  from  the  sorrows  of  an  afflicted  body, 
seek  how  to  obtain  the  farmer,  and  remove  the 
latter,  in  DR.  CULVERWELL'S  little  Memoirs, 


called  "HOW  TO  LIVE;  or,  WHAT  TO  SAT, 
DRINK,  and  AVOID;"  and  its  Companion^ 
"  HOW  to  be  HAPPY  "  (the  price  ia  hot  la.  e«di: 
if  by  post,  1  s.  6d.  in  stamps. )  They  recommend  no 
nostrum,  pill,  or  balm,  but  render  every  posaoesor 
master  or  mistrsas  of  his  or  her  own  case.  They 
tell  home-truths,  and  detail  Cuts  that  may  astoond, 
but  which  are  worthy  of  recognition;  and  they  fkir- 
thermore  unmystity  the  laws  of  Uib,  health,  and 
happiness;  that  how  to  live  happily  and  contemt- 
edly,  is  rendered  clear  and  open  to  the  humhkec 
intelligence.  To  be  had  of  Sherwood,  XS,  Pater- 
noster-row; Carvalho,  147,  Fleet-street;  Mann,  99, 
Comhill;  Nelson,  467,  West  Strand,  and  all  book- 
sellers; or  direct  Irom  the  Author,  10,  Aiigyll- 
place.  Regent- street,  who  can  be  poraoiusUy  con- 
ferred with  daily  till  four,  and  in  the  evening  tta 
nine. 
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tMPIOTVB  AftCanCBDBAN  BALtO0ll« 


Sm, — In  mj  last  two  letters  on  serial 
nsTtgation,  I  expressed  s  hope  of  de- 
Tiaing  a  modificstion  of  the  Archime- 
dean balloon,  such  as  would  render  it 
more  likely  to  succeed  in  practice.  Cer- 
tain objections  made  by  some  of  your  cor- 
respondents concerning  the  equilibrium 
and  steering  of  my  machine,  I  replied  to 
at  the  time,  and  apparently  succMded  in 
removing  the  difficulties  started  on  those 
points.  Still,  however,  the  weight  of  the 
propelling  power  threatened  to  be  too 
great  for  the  lifting  force  to  cope  with. 
The  vicinity  of  the  gas-bi^  to  the  engine- 
room  also  appears  objectionable.  I  nave 
therefore  planned  a  navigable  balloon 
rather  different  in  form,  and  adapted  to 
carry  a  large  quantity  of  gas  without 
having  any  in  the  vicinity  of  the  engine- 
room.  In  my  former  plan  I  was  de- 
terred from  proposing  the  adoption  of  an 
aerostat  muen  larger  than  the  hull  of  the 
machine,  from  an  idea  that  the  atmo- 
spheric resistance  would,  in  such  a  case, 
tend  to  disturb  the  equilibrium.  This 
apprehension  having  proved  unfounded,  I 
have  planned  a  large  aerostat  for  the 
present  machine,  to  be  placed  at  any  con- 
venient height  above  the  deck.  The 
engine-room  is  diminished  in  sixe,  and 
placed  low  down.  The  paddles  and  guide- 
wheels  are  worked  by  running  gear.  It 
was  stated  with  regard  to  my  former 
machine,  that  a  rudder  of  any  kind 
would  be  of  little  use  to  keep  it  always 
pointed  in  the  right  direction.  This  I 
disputed  at  the  time,  and  am  equally  dis- 
posed to  do  so  nowi  for  I  conceive  that  a 
very  slight  disturbing  force  is  sufficient 
to  alter  the  direction  of  a  balloon,  al- 
though a  considerable  force  may  be 
required  to  carry  it  on  in  that  direction* 
When  Messrs.  Gay  Lussao  and  Biot 
ascended  on  their  aerostatic  expedition  in 
1804,  they  were  obliged  to  be  very  care- 
ful to  avoid  agitating  the  car,  **  for  the 
slightest  motion,  such  as  that  produced 
by  letting  the  gas  escape,  or  even  that  of 
the  hand  in  writing,  was  sufficient  to 
turn  the  balloon  aside."  In  order,  how- 
ever, to  overcome  the  objection  alto- 
gether, I  have,  in  addition  to  the  screw 
formerly  proposed,  adopted  the  plan  of 
having  all  the  paddle-wheels  made  so  as 
to  act  independently  of  each  other ;  so 
that  the  machine  may  be  turned  to  the 
right  orlefi,  by  giving  different  velocities 


to  the  wheels  on  either  side.  Each  ped- 
dle-wheel  has  its  own  gnide- wheel,  bj 
the  use  of  which,  any  inclination  of  the 
machine  may  be  rectified.  For  a  fuller 
description  of  the  details,  the  reader  is 
referred  to  the  Mechanics'  MagcLxme  for 
June  5,  1847,  (No.  1243.) 

Fi^.  1  is  an  elevation  of  the  improved 
Archimedean  balloon ;  fig.  2  is  a  plao, 
and  fig.  3  a  cross-section  of  the  same. 
Vig.  3. 


Those  who  have  perused  the  aoeooat 
of  my  former  machine  will  have  Utile 
difficulty  in  understanding  the  present; 
I  shall,  therefore,  be  bridT  in  my  refar- 
enees.  A,  B,  C,  D,  £,  F  are  the  amis 
of  the  paddle-wheels ;  G,  guide- wheaL 
H  and  T,  wheels  for  working  G ;  I,  the 
engine-room.  The  beams  marked  Xf 
help  to  support  the  paddles,  and  caivy 
on  their  summits  a  long  beam,  Z,  ea 
each  side  of  the  machine.  Y,  W,  and 
Y  are  three  transverse  beams,  resting 
their  extremities  on  the  two  Z  beams; 
y  is  a  longitudinal  beam,  resting  on  Ifce 
three  transverse  beams.  An  arm  de- 
pending from  y  in  each  place  where  it 
crosses  the  paddle-wheel  axles,  JJ,  fi- 
nishes a  socket  for  them  to  work  in. 
Each  axle  terminates  in  this  arm,  and 
thereby  can  move  independently  of  its 
fellow.  KE  are  wheels  fixed  to  the 
axles,  for  the  purpose  of  carrving  run- 
ning gear  to  work  the  paddle-wheels. 
LL  are  two  sloping  beams,  serving  to 
support  O  O,  beams  which  receive  the 
outer  extremities  of  the  paddle-wheel 
axles.  Q  is  the  screw,  and  R  a  wheel 
to  work  the  same  bv  means  of  running 
gear ;  a,  6,  c  are  beams  forming  the 
foundation  of  the  machine ;  M,  the  bal- 
loon, and  mmm  ropes  to  the  same.  I 
have  raised  the  wheel,  T,  in  the  present 
plan,  so  that  it  may  be  turned  bv  a  wiodb; 
the  manner  of  locking  it  may  oe  readily 
contrived  according  to  the  method  fbr- 
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ttierly  proposed,  althoagb  some  modifl- 
catioB  wofud  be  necessarj.  It  would  be 
best  for  the  catch  to  be  fixed  tt  the 
wheel  Hy  «  bell-wire  passing  along  X, 


and  ihe  top  of  the  engine-room  to  thi^ 
vicinity  of  the  wheel  TT  This  bell-wm 
might  be  worked  by  a  foot  leyer  and 
springy  as  before. 


Rg.  4. 


I  have  not  represented  the  aSrostat  in 
tbe  eletation,  for  fear  of  encroaching  too 
muBh  on  yonr  pages.  The  form  I  have 
in  Tiew  is  the  same  as  before,  yia.,  a 
cylinder  terminated  by  hemispheres,  the 
lenffth  of  the  cylinder  to  be  equal  to  that 
of  uie  machine.  Considering  my  plans 
as  drawn  on  a  scale  of  20  feet  to  an  mob, 
ihe  diameter  of  the  aerostat  will  be  60 
fett,  and  its  length,  exclusive  of  the  he- 
mispherical ends,  120  feet.  The  total  con- 
tent^ including  hemispheres,  will  there- 
fore be  452,172  cubic  reet,  and  consider- 
ing a  cubic  foot  of  hydrogen  gas  as  having 
a  buoyancy  of  one  onnce  in  common 


air,  the  total  bnoyanoy  wiU  be  12*61641 
tons.  Should  this  buoyaaoy  prove  ia* 
sufficient,  a  larger  aerostat  must  be  ei»- 
ployed,  and  I  ^  not  see  why  one  moeh 
larger  may  not  be  used*  As  to  making 
such  a  mass  arrange  itself  in  the  riglu 
direction,  I  have  little  misgiving ;  tbe 
main  difficulty  would  be  to  overoome  the 
atmospheric  resistance  so  as  to  give  tbe 
machine  a  useful  velocity. 

Various  plans  and  modifications  have 
suggested  themselves  to  me  during  the 
last  few  months.  The  form  of  the  ma- 
chine appears  tp  favour  the  use  of  the 
inclined  plane,  so  as  to  turn  part  of  the 
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«tmotpberic  reaiatanee  to  food  account, 
on  the  principle  employed  oy  Mr.  Hen- 
aon  in  nia  aerial  machine.  I  have  also 
thought  of  a  machine  with  two  paddles 
placed  over  the  deck,  one  before  the 
other,  with  an  aeroaut  fixed  on  each 
aide  of  the  framework.  I  have  planned 
a  contrivance  of  this  kind,  which,  with  a 
weight  of  framing  probably  not  exceeding 
that  of  the  present  one,  will  carry  suf- 
ficient gas  to  bear  up  rather  more  than 
19  tons.  Fig.  4  is  a  section  of  the  same. 
By  a  different  arrangement  of  the  out- 
riggers, larger  aerostats  may  be  employed, 
so  as  to  procure  a  much  greater  buoyant 
power.  The  lines  of  propulsion  and  at- 
mospheric resistance  may  be  made  to 
coincide.  I  got  my  plans  for  this  nu- 
ehine  readv  in  Augustlast,  and  was  about 
to  forward  them,  when  the  fear  that  the 
confined  situation  of  the  paddle-wheels 
might  be  made  an  objection  debarred 
me  from  doing  so.  But  I  think  it  may 
be  urged  that  as  the  apparent  wind  is 
always  "  right-ahead"  to  the  machine, 
the  current  of  aur  will  rush  so  freely 
between  the  aeroatats,  that  the  propel- 
ling machinery  would  lose  little  of  its 
efficiency. 

In  conclusion,  I  may  perhaps  be  al- 
lowed to  observe,  that  the  form  of  pad- 
dle-wheel which  I  have  invented  might 
be  applied  to  other  purposes  besides  that 
of  aenal  navigation.  It  readily  suggests 
itself  for  doing  the  work  of  a  windmill, 
either  in  a  horizontal  or  vertical  position. 
In  the  former  case  the  guide- wheel 
would  require  shifting  by  means  of  a 
vane  or  fan-tail,  and  in  the  latter  case 
the  whole  machine  would  require  to  be 
under  the  control  of  such  an  apparatus. 
It  might  be  called  a  "total-immersion 
paddle-wheel,"  since  it  acts  when  totally 
immersed  in  any  running  fluid.  It  would 
rotate  at  any  depth  below  ^e  surface  of 
a  river,  therebv  avoiding  that  raising  of  the 
swell  caused  by  ordinary  water-wheels. 
If  used  for  propelling  steamers,  the  floats 
might  be  made  to  arrange  themselves  in 
the  best  position  for  beating  the  water 
and  passing  through  the  air,  and  the 
speea  of  the  steamer  might  be  regulated 
by  the  guide  wheel  should  it  be  found 
advantageous. 

I  remain,  Sir,  yours  very  respectfully, 
JosBPH  Pitts  R. 

Launtou,  n*u  Bieetter,  Oxon, 
Janiury  19, 1648. 


ILOlfOATSO  RIFLS  SHOT. 

Fig.  2.  Fig.  3. 


Fig.  4. 


Dear  Sir, — As  there  has  been  some 
talk  lately  of  forming  corps  of  volunteer 
riflemen,  some  of  your  readers  may  be 
interested  in  a  few  observations  on  a 
rifle  shot  which  possesses  eztraordinaiy 
merit. 

I  do  not  propose  at  present  to  trace  the 
progress  of  elongated  shot  until  thev 
have  assumed  the  form  now  adopted, 
but  to  lay  before  your  readers  some  of 
the  facts  as  they  stand.  For  this  pur- 
pose I  make  the  following  extracts  from 
the  newspapers  of  the  period,  which 
contained  the  common  semi-official  re- 
ports of  the  trials  on  the  practice  ground 
in  the  Arsenal  at  Woolwich : 

[From  the  Morning  Chronicle  of  May  22, 
1846.] 
"  Woolwich,  May  21,  1846.— Experi- 
ments were  carried  on  ia  the  marahea  on 
Tuesday  and  Wednesday,  with  a  new  pattern 
ball  for  rifles,  the  invention  of  Mr.  Lan- 
caster, and  the  result  appeared  favourable^ 
compared  with  any  previous  experimenti  of 
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shooting  from  rifles  at  long  ranges.  The 
hall  weighs  upwards  of  one  ounce  and  three- 
quarters,  and  is  formed  in  the  shape,  or 
nearly  so,  as  a  sugar-loaf,  with  projections 
for  the  grooves  of  the  rifle.  A  stand  was 
erected  yesterday,  from  which  twenty-four 
rounds  were  fired;  at  a  range  of  1200  yards, 
and  five  balls  out  of  that  number  went 
through  the  target,  and  all  the  others  the 
entire  distance." 

The  writer  of  this  report  appears  to 
be  less  conversant  with  the  modes  of  ex- 
pression usually  adopted  in  English 
society  than  might  have  been  expected 
from  a  man  of  the  world  and  a  member 
of  the  Board  of  Ordnance.  It  is  easier 
to  wield  the  cat-o'-nine- tails  than  the 
pen;  and  here  is  another  specimen  of 
the  literary  abilities  of  one  of  the  gal- 
lant reporters  (date  1846.) 

**  EXPBRIMENTS  AT  WoOLWICH  MaRSHBS. 

— Mr.  Lancaster,  jnn.,  carried  on  experi- 
ments on  Tuesday,  with  the  rifle  ball  sub- 
mitted by  him  in  the  form  of  a  sugar-loaf. 
The  experiments  were  made  in  the  presence 
of  Lieutenant- Colonel  Dundas,  C.B.,  who 
appeared  highly  satisfied  with  the  result. 
About  40  rounds  were  fired,  some  at  1,200 
yards,  some  at  900  yards  and  600' yards. 
The  whole  of  the  firing  was  very  good,  and 
at.  1,200  the  balls  entered  the  target  to  the 
depUi  of  an  inch.  The  first  three  rounds  at 
900  yards  entered  the  bull's-eye,  the  dm 
being  very  correctly  taken,  and  the  form  of 
the  ball  insuring  a  true  course  at  that  con- 
siderable distance  for  small  arms." 

The  military  authority  who  writes 
thus  of  ''  a  rifle  ball  submitted  by  him 
in  the  form  of  a  sugar-loaf  "  will  perhaps 
be  astonished  to  learn  that  a  general 
oonviction  exists  that  balls  are  round, 
and  not  in  the  form  of  sugar-loaves.  In 
oonsequenoe  of  such  paragraphs  as  the 
above,  Mr.  Lancaster's  invention  has 
been  made  known  on  the  Continent  and 
in  America,  and4f  a  war  should  break 
out,  it  is  not  impossible  that  the  writers  of 
those  paragraphs  may  be  convinced  of 
the  advantages  of  Mr.  Lancaster's  shot, 
by  receiving  specimens  of  them  in  the 
wisest  feature  of  their  distinguished 
persons. 

.  Yet  from  these  semi-official  notices, 
we  can  discover  that  Mr.  Lancaster  did 
what  had  never  been  done  before,  namely, 
bit  the  buirs-eye  at  the  extraordinary 
and  unprecedented  distance  of  900  yards, 
and  if  he  struck  the  target  at  1200  yards 
only  three  times  out  of  twelve  he  has  a 
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claim  to  be  considered  as  the  first  rifle- 
man in  Europe. 

I  have  now  the  pleasure  to  forward  to 
you  a  cast  from  one  of  the  moulds  that 
are  sold  by  Mr.  Lancaster  (see  fig.  1,)  and 
also  a  felt  wad  (fig.  2  and  3,)  that  has  been 
fired  with  it.  This  wad  is  double  con- 
cave, and  serves  to  direct  the  force  of 
the  explosion  as  nearly  as  popsible  in  the 
line  of  the  axis  of  the  shot.  The  lead 
is  also  wrapped  in  the  usual  linen  patch, 
and  it  is  needless  to  inform  your  readers 
that  the  wad  is  rammed  down  on  the 
powder,  and  that  the  shot  is  placed  on 
Its  patch  and  pressed  down  upon  the 
wad  with  as  little  force  as  possible.  It 
is  found  that  this  shot  never  turns  over 
in  its  flight,  and  that  the  sharp  head,  of 
course  strikes  the  object. 

Of  the  nature  of  the  algebraic  curve 
employed,  nothing  has  yet  been  pub- 
lished by  Mr.  Lancaster  or  any  one  else, 
that  I  have  heard  of.  It  appears  to  me 
tangential  to  the  parallels  that  coincide 
with  the  sides  of  the  barrel  of  the  gun, 
and  there  is  reason  to  believe  that  the 
expression  for  the  length  of  the  axis  is  a 
fiinctton  of  the  velocity.  The  length  of 
the  axis  admits  of  small  variations  from 
the  figure  here  given,  without  detracting 
from  the  accuracy  of  the  fire.  A  minute 
increase  of  length  by  no  means  deterio- 
rates from  the  perfect  efl^ect. 

It  has  been  shown  by  repeated  experi- 
ments, that  the  solid  whicn  passes  most 
freely  through  water,  approximates  in 
form  to  the  parabolic  conoid.  But  water 
may  be  regarded  as  a  non- elastic  medium, 
and  the  velocity  of  any  body  through  it 
may  be  considered  as  slow  in  comparison 
with  the  passage  of  a  body  impelled  by 
gunpowder  through  the  air,  wnich  is  a 
memum  highly  elastic.  A  high  velocity 
or  low  velocity — an  elastic  or  non-elastic 
medium — ^involves  very  diflferent  data, 
and  certainly  very  different  curves. 

The  curve  depends  on  the  law  of 
resistance.  Conversely,  the  law  of  re- 
sistance may  be  inferred  from  the  curve. 

The  lower  part  of  Mr.  Lancaster's 
shot  is  a  cylinder  fitting  the  barrel  of  the 
gun.  Above  the  cylinder  a  conoid  arises, 
which  has  hitherto  been  determined  by  ex- 
periments alone.  If  it  is  a  solid  of  revolu- 
tion upon  the  axis  major  of  an  ellipse,  it  is 
the  figure  proposed  in  my  paper,  printed  in 
the  Magasine  in  1846  (vol.  xtiv.,  p.  439.)  If 
not,  it  is  a  transcendent  curve,  aependent 
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fov  tti  fonn  on  the  law  of  resistance 
of  the  air.  Experiments  are  in  progress 
that  will  ultimately  decide  this  point,  and 
M  the  law  of  resistance  enunciated  hj 
IProfessor  Davies,  in  a  late  number  of  the 
Mechanics*  Magazine  (vol.  xlvii.,  p.  410) 
has  attracted  a  good  ded  of  attention,  I 
am  not  without  a  hope  that  something 
dec  siTe  both  as  to  the  mathematical  de- 
tails and  a  comparison  between  the  results 
ot  his  theory  and  experiments,  carefully 
conducted,  may  he  laid  before  the  public 
at  a  period  not  hr  distant.  The  precinon 
that  can  be  attained  bT  means  of  this 
idiot  might  be  found  vsloable  in  testing 
any  theory.  In  a  specimen  I  send, 
whiah  was  ilred  at  250  yards  into  oak 
(see  fig.  4,)  the  prqections  that  fit  the 
grooves  are  not  stripped  by  the  sharp 
edges  ef  these  grooves,  but,  on  the  con- 
trary»  are  scarcely  out.  Each  groove  is 
nearly  one-eighth  of  the  circumference 
of  the  barrel  m  width,  and  may  safely  be 
nui4e  muoh  narrower. 

It  is  a  known  principle,  that  all  bodies 
moving  in  a  fluid  have  a  tendency  to 
revolve  upon  the  shorter  axis.  This 
would  prevent  any  great  increase  in  the 
length  of  the  axis  of  revolution. 

The  oentre  of  gravity  is  obviously 
nearer  to  the  bise  than  to  the  vertex  of 
this  figure,  and  perhaps  may  be  marked 
without  any  great  inaccuracy  at  about 
one-third  of  £e  length  of  the  axis  from 
the  base. 

Many  futile  attempts  have  been  made 
le  imitate  this  figure  in  applyiog  shots  to 
varioos  guns.  I  send  you  one  of  the 
fililores  (Ag.  6,}  which  serve  to  show 
what  people  ought  to  avoid.  As  yet  the 
kind  ot  shot  shove  described  hss  been 
fired  from  the  two-grooved  gun,  and, 
being  more  ihan*  twice  as  heavy  as  the 
eommon  ball,  it  requires  the  barrel  to 
be  strongly  reinforced  at  ihe  breech,  lest 
the  heavy  efaarge  of  powder  should  burst 
file  gun.  The  felt  wad  assists  materially 
hi  keeping  tfie  shot  straight,  and  pre- 
Yentuig  any  irregular  frietioB  between 
the  lead  and  the  barrel ;  and  in  loading 
wMi  tbb  wady  much  of  the  soot  is  car- 
ried down  the  barrel  by  the  ronghnesa 
ef  the  lelt,  in  each  snocessive  charge. 
I  remain,  Sir,  yours,  &c., 

C.A.H. 

SiHiier-ttnet 


UreTBUKXMT  FOB  ABCBBTAIimrO  TRS  SPS- 
CIFIO  GRAVmSS  AN9  WSlOttTe  OV 
BODIIS.      BT  MB.  B.  W.  VOX. 

[From  the  TramaetioM  qf  tht  JUtgai  CormmA 
Polf/Ueknie  Society.} 

The  instmmeot  is  represented  in  the 
accompanyiDg  figures.  It  consists  of  a 
conical  yessel,  A,  (fig.  1,)  which  may  be 
made  of  tin  pUte,  or  of  copper,  earthen- 
ware, or  glass,  &c.,  famished  with  le? 
velliog  screws,  S,  S,  8,  and  having  a 
glass  cylinder,  B  C,  cemented  into  it.  The 
larger  divisions  on  the  cylinder  indicate 
ihottiOHdg  of  grains  of  water  at  ahoat  60^ 
Fah.,  oarefdlly  ascertained,  and  the  SBuHer 
Aimdredf ,  and  marked  firom  0 ;  the  ssost 
clearly  defined  part  of  the  sorfaee  ef  tbe 
water  having  been  first  made  to  eorrespend 
with  aero  (0  J  by  meaas  of  the  cock  L,  freaa 
which  it  may  be  cUschargad  in  greater  or  leas 
quantities,  and  in  drops  when  needed.  Tk» 
scalei  D  F,  agrees  with  that  on  the  gUsa> 
and  is  parallel  to  it.  TioM  contrivance  is 
intended  to  prevent  errors  in  reading  froaa 
parallax ;  and  it  may  enable  an  oliterver  to 
sabdiyide  the  small  divisions  on  the  inner 
scale  according  to  the  method  adopted  by 
Mr.  Fox,  in  his  dip  dreles. 

Any  body,  hearier  than  water,  hitrodncad 
into  A,  will  displace  a  volnme  of  Water 
equal  to  itself,  and  cause  it  to  rise  hi  tli0 
glass  cylinder  above  wero  at  which  it  had 
been  previously  adjusted.  The  wdffMf  ai 
this  volnme  of  displaced  water  will  be  InA- 
cated  on  the  scale,  and  the  amount  of  this 
weight,  employed  as  a  division  of  the  wc^A/ 
of  the  body  out  of  water,  will  give  its  spe- 
cific gravity. 

The  cap,  G,  may  be  conveniently  used 
fbr  containing  the  body,  the  specific  gravity 
of  which  is  required  to  be  known ;  Uie  cup 
having  been  first  sank  in  A,  and  the  level  ai 
the  water  adjusted  at  aero.  It  may  then  be 
drawn  up  by  a  fine  string  to  reeeive  the 
body,  and  both  be  sunk  together  ia  the 
water  in  A. 

Hg.  a  represents  a  k»g  eyfiader  clsssi 
at  the  bottom,  and  of  ceasldsnUy  less  dia- 
meter than  tbe  cylindeF,  B  Ci,  This  wpft^f 
latus  may  be  used  for  ascertsining  the  wej^ 
of  a  body  in  etr,  by  causing  it  to  fioat,  fiijif 
without  the  body,  in  the  water  contained  in 
ig.  6,  and  adjusting  the  level  of  the  wetSf 
at  0,  by  the  cock  ;  then  put  the  body  int^ 
fig.  2,  and  the  height  to  which  the  irater 
rises  between  the  cylinders,  read  off  on  the 
Scale,  will  indicate  the  weight  of  the  body  fft 
air.  It  is  important  that  the  space  toit  ttkft 
water,  or  interval  between  tiie  enclosed  m 
enclosing  cylinder  should  be  waithtm  tSBL 
round ;  and  this  oVIect^may  be  efibeted  by 
means  of  loose  rings,  r  r,  wUek  simdd  fast 
at  or  near  ^the  ends  of  ^tfae  ej^faider  B  C» 
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and  admit  of  tha  frae  Tertioal  motion  of  tho 
flUolofed  ejUiidor,  fig.  2.  A  enp  or  o jlindcr, 
9,  may  be  employed  to  eontain  the  body  to 
be  weigbed,  the  cup  being  raiaed  from  the 
bottom  of  fig.  2  after  adjast meat,  by  means 
of  a  itriog,  and  then  let  down  again  with 
tbe  body  in  it. 


Th«  apparatni  may  be  made  of  luiBeieiit 
aixe,  to  weigh  both  in  air  and  water»  oon- 
aiderable  qvantitiei  of  iron  oresi  or  any 
other  ores,  mixed  with  foreign  subitancea  ^ 
and  the  relatiTe  richness  of  the  samples  may 
be  deduced  f^om  their  specific  graTities, 
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8ir,— There  are  many  f>rooe80et  in  the 
«rti  ill  which  »  uniforni  tetnp^rature  1« 
yMutl^  to  b^  uihitAliMd  fbr  a  eoosider* 
dm  time  I  adiBeof  thete  operatlotii  de- 
niod  gmt  heats^  while  the  pfesenee  of 
mechanical  foree  li  not  cult  useleas,  bat 
itieimvenieiit,  or  even  highly  dangerous. 

Chetnioal  btthafor  certain  temperaturea 
are  as  old  as  the  tea;  e./f.,  for  those  at 
which  water  afldcatorated  solntidiia  df  eer* 
tain  salta  boll;  and  for  those  at  which 
fixed  oib  deeompoae  rapidly ;  bat  these 
gif  e  ua  bat  fisw  points  of  the  scale :  saline 
aolcitloAa  have  many  incotiteaietices  in 
prtbtlee^  and  the  heat  ^  eU-hatb  Is 


▼cry  indefinite.  Hi|(h  pressure  steam 
afibrds  the  means  of  commanding  the 
required  conditions  approximately  in 
pome  cases,  bnt  invokes  of  necetsitj  tiie 
non-reqaisite  conversion  of  heat  into  ex- 
plosive power. 

A  method  is  here  offered,  which  wiU 
be  fbund  to  present  the  desired  condi- 
tions— the  means  of  maintaining  a  bath 
or  oven  constantly  at  any  required  tern- 
peratnre,  from  about  160*Fah.  up  nearly 
to  the  boiling  point  of  mercury, — with- 
out the  production  of  half  a  mouse  power 
of  disruptive  energy.  It  is  simple  and 
inexpensive. 
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It  is  not  neeewary  that  we  should  dis- 
ooTer  fluids  hsTing  boUing  points  at  everj 
degree  of  the  thermometno  scale.  The 
purpose  is  served  bj  any  mixture  of  two 
or  more  liquids  soluble  in  each  other, 
the  boiling  point  of  one  of  which  lies 
below,  and  that  of  another  above  the 
heat  required/  If  such  a  fluid  is  set  on 
the  fire  in  an  open  vessel  or  in  a  retort,  it 
will  begin  to  boil  at  a  temperature  some- 
where above  the  boiling  point  of  the 
most  volatile  substance  it  contahis ;  and 
the  temperature  will  graduallj  rise  as 
the  more  essil  j  vaporised  part  goes  off, 
and  this  proceeds  till  the  temperature 
reaches  more  or  less  nearly  the  boiling 
point  of  the  least  volatile  matter  present 
in  the  mixture.  If,  however,  at  any 
period  of  the  operation,  the  vapours  are 
prevented  from  escaping,  by  condensa- 
tion— not  bv  physical  force  pressure,  but 
by  the  gentle  persuasion  of  cold — and  as 
thev  rise  are  continually  returned  to  the 
boiler  in  the  fluid  state,  it  is  clear  that 
the  heat  of  the  mixed  liquid  ^which  is 
under  unalterable  orders  from  tne  Great 
Constructive  Chemist,  not  to  rise  above 
any  given  temperature,  under  given 
pressures,  till  it  has  expMcUed  from  within 
It  so  much  of  it  as  is  volatile  under 
those  conditions,)  will  cease  to  increase ; 
and  that,  tiierefore,  so  long  as  the  vis  a 
iergo  of  the  fire  keeps  it  up  to  the  mark, 
the  temperature  must  remain  constant 

Now  we  are  provided  in  very  reason- 
able abundance  with  such  fluids.  Mix- 
tures of  ^  nyroxylic  spirit  or  alcohol  witii 
water  will  begin  to  noil  at  various  tem- 
peratures, according  to  the  proportions  of 
spirit  to  water.  Pyroxylic  spirit  which 
will  begin  to  boil  at  160'*  Fah.,  may 
be  purchased  at  5<.  or  6f.  per  gallon: 
and,— alas  I  for  an  excise,  whidi  has 
been  almost  prohibiting  chemists  from 
using  alcohol  in  fheir  laboratories,  and 
permits  a  half-fed  population  of  paupers 
to  thin  itself  off  with  pennyworths  of 
poison--gin  is  not  very  dear.  Either  of 
these  spirits  or  mixtures  of  them  with 
water  will  commence  to  boil  at  some 
temperature  below  212°  Fah.  By  heat- 
ing such  a  fluid  in  a  vessel,  tbe  principle 
of  which  will  be  described  below,  it 
may  be  kept  boiling  at  the  temperature 
at  which  it  commences ;  or,  by  allowing 
the  vapour  to  escape,  and  the  tempera- 
ture to  rise,  till  it  has  reached  anv  re- 
quired point  above  that  of  first  ebullition, 
and  by  then  condensing  and  returning 


the  vapour  to  the  vessel  in  the  fluid  atatey 
the  heat  may  be  maintained  constandj  mt 
any  point  between  that  at  which  the  mix- 
ture commenced  to  boil  and  212°  Fah. 
For  higher  temperatures  we  are  sup- 
plied with  regulators  by  manv  mixtures 
of  volatile  hydro-carbons,  such  as  natiTe 
naphtha,  the  oils  of  wood- tar,  &e.;  bat 
especially  by  the  oils  distilled  from  coal 
tar,  which  enable  us  to  command  anr 
point  from  180''  Fah.  up  to  550°  Fah.  U 
any  temperature  between  the  boiliDfl^ 
point  of  water  and  400°  Fah.  is  require^ 
all  that  is  nessary  Lb  to  take  a  conveoienl 
quantity  of  light  coal  naphtha,  to  distil 
it  witii  a  thermometer  in  the  retort  tiO 
the  temperature  has  reached  the  pdat 
sought,  then  to  stop  tiie  operation  and  to 
use  the  residue  as  the  regulating  fluid. 
The  light  coal  naphtha  usually  begins 
to  boil  at  about  200°,  and  the  tempera- 
ture rises  to  about  300°  or  400°,  before 
all  has  boiled  away,  according  as  the 
naphtha  is  rectified  or  crude.  The  rec- 
tified material  is  sold  at  about  2«.  6il  or 
3«.  per  gallon,  and  the  crude  at  about 
I  <.  Qd,  Temperatures  between  180°  and 
220°  Fah.  may  be  commanded  by  the  use 
of  the  verv  volatile  oil  {BmuoU)  which 
may  be  obtained  from  the  naphtha  bj 
receiving  separately  the  portions  first 
distilled  from  it.  For  temperatures  be- 
tween 850°  or  400°,  and  550°  Fah.,  the 
heavy  oil  of  coal  tar,  which  comes  over 
after  the  light  naphtha  has  been  worked 
off,  is  an  excellent  regulator;  it  oom- 
mences  usually  to  boil  at  about  300°,  and 
the  temperature  rises  up  to  550°  before 
all  has  evaporated.  This  "dead  otl" 
may  be  purchased  at  3<^.  or  6d  per  gal- 
lon. Heats  higher  than  these-— above 
the  boiling  point  of  mercury — ^may  be 
maintained  by  charging  the  apparatus 
with  some  of  the  siUwtances,  even  less 
volatile,  which  are  obtained  by  distilling 
the  pitch  which  remains  when  the  heavy 
naphtha  has  been  drawn  off)  but  these 
are  more  difficult  of  management,  and 
require  thermometers  not  £pendent  on 
the  expansion  of  mercury. 

The  accompanying  figures  reprewnt 
the  principle  of  the  apparatus.  Fig.  1 
represents  an  arrangement  for  keepiqg 
a  horisontal  cylindrical  oven  at  a  unirorm 
temperature ;  and  fig.  2,  a  pot  or  bath, 
fitted  with  similar  appliances.  A  is  the 
chamber  or  vessel  required  to  be  heated ; 
B,  the  bath,  or  still-boQer,  through  which 
heat'is  conveyed  firom  the  fire,  C»  to  A ; 
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B  is  Buppoied  to  be  filled  with  fluid  up 
to  the  levely  /,  which  may  be  observed  by 
the  ghkBS  tabe»  t,  connected  with  B ;  «,  a 
thermometer,  which  may  be  Inserted  in 
any  convenient  manner,  and  is  here 
represented  as  placed  in  a  tube  closed  at 
its  lower  end,  and  fixed  air-tight  into  the 
top  of  the  boiler,  the  thermometer  pass- 
ing through  a  cork  in  the  open  end  of 
the  tube.  D,  the  neck  which  leads  to 
the  upper  condenser,  and  through  which, 
in  fig.  1,  the  condensed  fluid  flows  back 
to  B ;  £  a  neck  or  pipe  through  which 
vapour  may  be  conducted  away  from  B 
to  a  still-worm  and  separate  receiver,  if 
required,  and  which  is  closed  by  a  tap,  «, 
when  the  temperature  is  required  to  be 
constant.  F,  the  reverberating  conden- 
sing vessel  rwhioh,  in  fig.  1,  is  a  cham- 
ber, and  in  llff.  2  is  a  worm)  from  which 
the  oondenaed  fluid  is  returned  dirough 


D^  to  the  boiler.  F  may  be  provided 
with  a  lightly  loaded  safety-valve,  z,  so 
that  the  vapours  may  escape  if  they  are 
at  any  time  given  off  more  rapidly  than 
condensation  takes  place ;  or  F,  in  fig.  1, 
may  be  provided  with  an  additional  pipe, 
£^  through  which  any  vapour  wnich 
escapes  condensation  in  F,  may  be  con- 
ducted off  to  a  separate  condenser.  6, 
the  cistern  which  surrounds  the  con- 
denser, and  which  is  kept  full  of  water, 
which,  if  the  temperature  required  in  A 
be  lower  than  212^  Fah.,  must  be  as  cold 
as  possible,  and  constantly  renewed.  If 
the  heat  required  in  the  bath  be  above 
the  boiling  point  of  water,  the  water 
around  the  condenser  need  not  be  re- 
newed, but  mav  be  allowed  to  rise  in 
temperature  till  it  boils,  and  may  be 
ffradually  replenished  as  it  evaporates. 
The  heat  rendered   "Utent"   (as  the 
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phrase  goes,)  t.  e.,  convett^  into  atomic 
repulsive  force  in  the  ebullition  of  the 
water,  is  quite  sufficient  (if  the  condenser 
be  large  enough  in  proportion  to  the 
boiler,  and  the  fire  he  not  too  fierce)  to 
cause  all  the  oil  vapours  from  which  it  is  ab- 
stracted to  revert  to  the  liquid  state,  when 
these  are  the  vapours  of  fluids  having 
boiling  points  higher  than  that  of  water. 

F\g.  3  reoresents  a  simpler  apparatus 
suited  to  laooratory  work  on  the  small 
scale.  A  is  the  oven  or  chamber  to  be 
Iftated ;  B,  the  boiler,  which  surrounds 
A^  and  is  simply  surmounted  with  an 
•Oter  vessel  or  jacket,  G,  open  above, 
i&d  supplied  witli  water,  which  will  con- 
dense all  the  vapour  that  rises  from 
below,  and  return  to  the  boiling  fluid. 
D,  the  escape  pipe  for  any  uncondensed 
tapour;  S,  the  thermometer,  reaching 
to  the  interior  of  A. 

Let  us  now  suppose  that  a  temperature 
of  450**  Fah.  is  required  to  be  constantly 
maintained  in  the  oven,  A,  fig.  1.  A 
quantitv  of  heavy  coal  naphtha  sufficient 
Co  fill  the  boiler,  B,  to  the  highest  level 
of  the  gauge  tube,  must  be  poured  in. 
The  cocks  are  turned — y  ofi^,  a?  on — and 
the  fire  is  lighted.  The  oil  will  begin  to 
boil  at  about  350%  and  the  vapours  given 
off  will  escape  by  the  neck,  E  (and  will 
be  condensed  and  received  in  a  separate 
apparatus;  all  here  received  is  kept 
apart  in  case  a  lower  constant  tempera- 
ture is  required  in  the  bath  at  another 
time,  when  it,  or  a  part  of  it,  must  be 
added  to  the  bath -charge,  and  the  pre- 
paration commenced  as  before.)  As  the 
ttistiilatk)n  goes  on,  the  temperature  will 
risey  and  more  of  the  original  oil  must  be 
added,  so  as  to  make  up  the  proper  quan- 
tity in  the  boiler.  At  last,' the  tempera- 
ture will  be  found  at  the  desired  point, 
with  a  sufficiency  of  fluid  in  the  boiler. 
The  ooeks  must  now  be  turned  again — 
y  on,  w  off— all  the  vapours  now  given 
dTwill  pass  into  the  chamber,  F,  and 
being  there  condensed  will  trickle  back 
into  the  boiler,  where  they  will  be  again 
Tapourisedy  and  this  process  going  on  in 
endless  suooession,  the  temperature  will 
be  maintained  invariable  at  450"".  If, 
again,  a  constant  temperature  of  190°  Fah. 
be  required  in  the  apparatus,  fig.  2,  the 
enter  boiler,  B,  must  be  charged  with 
inch  a  mixture  of  pyrozylic  spirit  and 
water  as  will  eommence  to  boil  a  little 
below  190^ ;  the  three-way  cock,  w,  must 
ht  tuiQed,  ao  aa  toopen  the  pasai^  ffota 


the  boiler  and  the  wbrni  to  the  escape 
pipe,  £,  and  distillation  must  be  eon* 
tinned  till  the  temperature  reaches  \9(f 
Fah.  The  cock  is  then  to  be  turned  so 
as  to  close  £,  and  pass  all  the  fluid  con- 
densed in  F  back  through  the  pipe,  J)\ 
toB.* 

It  may  seem  dangerous  to  nse  inflam- 
mable fluids  in  this  manner,  but  it  must 
be  remembered  that  the  quantity  re- 
quired is  not  large,  and  that  the  whole  Is 
to  be  in  tight  vessels,  having  at  most 
only  one  communication  by  a  single  pine 
with  the  air,  whieh,  as  in  a  common  stili, 
will  of  course  be  distant  from  the  fire. 
The  liquids  which  would  be  used  for  the 
higher  temperatures  are  very  ritghtly 
inflammable ;  a  lighted  candle  may  be 
held  to  the  mouth  of  a  still  worm  from 
which  the  hydro- carbons  of  cod  tar, 
which  boil  at  above  280"  Fah.,  are  run- 
ning, without  any  inflamination  ensuing; 
indeed,  a  burning  torsh  may  be  plunged 
into  a  vessel  Ml  of  th«w  oils  when  cold, 
with  no  ether  result  than  that  of  extin- 
guishing ft.  None  or  these  substances 
will  take  fire  except  when  in  a  state  of 
vapour ;  and  the  very  volatile  ones  alone 
give  off  snffieient  vapour  at  common 
temperatures  to  enable  them  to  kindle  at 
a  lighted  match. 

It  will  be  seen  too  that  the  tempera- 
tures between  800*»  and  550°  may  he  re- 
gulated more  cheaply  and  easily  than  the 
K>wer ;  first,  because  the  liquid  employed 
is  very  inexpensive,  and  secondly,  be- 
cause the  constant  stream  of  cold  water 
is  not  required  for  condensation.  Neither 
is  any  of  the  material  wasted,  the  same 
stock  lasting  for  any  length  of  tinte ;  the 
machine  being  always  woilnd  up  tmd 
ready  to  start  at  the  same  tenapentsre 
whenever  requured.  The  odour  of  the 
substances  should  form  ne  obsCaele  le 
their  use«  as  when  once  plaeed  in  the 
boiler  they  need  never  be  exposed  igaiii« 
lior  any  removed,  except  by  diatittitiiMi, 
when  a  higher  temperature  is  reqnired* 
If,  however,  a  purer  materlid  is  pnfierred^ 
the  deodorising  processes  are  sinmley  but 
it  would  be  oat  of  place  to  deseribe  Ibeiii 
here. 


*  A  miltttre  of  eqnal  i»arti  of  water  and  U  iMl 
wood  spirit  M  boils  at  1G0°,  wiU  enttf  on  tbuUiltae 
about  1 80^.  In  any  case,  a  preliminary  expeHmeoL 
ttade  mHh  a  couple  of  ontices  bf  ffuid  In  a  initt 
gkuB  xvtort,  with  a  thennoin«Cer,  will  gira  tniw- 
ipation  at  to  tha  quantity  of  sf  irit  zequbitQ  to  briSf 
down  thfe  incipient  boiUng  point  to  a  fb#  Mtm 
Mb#,  dr  «iv«a  *kaKly  lo,  tito  taiAA  is«Ufi«tf^ 
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HopiDf  thtt  lliit  sQgyettimi  of  an  sp* 
ytrataB,  which  might  be  called  an  iBOther*- 
tnal  still-oven,  tnajr  not  be  nseless, 
I  remain,  Sir,  yours,  &c., 

ChAUiES  BliAGHfORJ)  MaNSFIBLD. 

S0»  E«nnt-«traBt,  London, 
lUrM>lS4S. 


itA  Walls— sfiLOULO  thst  bs  sloping 
oa  vsancAL? 
[We  gate  In  ottr  last  Kamber  the  Beport 
«t  length  of  the  Do?er  Harbour  Commis^ 
sbaers.  Our  readen  woald  observe,  that 
tb  that  Report  there  is  appended  the  fol- 
liWlBg  short  iiore>— <*  Sir  Howard  Dtmgiai 
imd  Sit  W.  S^numdi  dielme  to  Hg%  tkiB 
Alport.  Resr-Admiral  Dean  Dandas  has 
bOM  absent  froaa  Bngland  dnring  the  sitting 
of  the  Commission/'  In  so  far  as  regards 
IBUt  Howard  Donglas  snd  Sir  W.  Sjmonds, 
that  note,  howoTer,  expressed  bnt  balf  the 
ttttth ;  it  should  hare  gone  on  to  say—"  and 
hdne  reipeeHvety  recorded  the  reatone  fir 
ikeir  dkeeni  inpapere  wMek  ikep  Mate  de* 
Hted  ihould  ke  attached  to  their  Report^ 
Hi  which  the  maJoHty  ^f  the  Commieeum 
h^e  decided  eamtoi  be  allowed,"  Etiqnetts 
Is  said  to  have  required  this  suppression 
(though  on  that  point  there  is  a  difference 
of  opinion);  but  be  this  as  it  may,  it  is 
certain  thst  truth  did  not  require  it,  and 
SKoeodingly  probable  that  the  pubUc  hiteiests 
ebuld  only  be  endangered  by  it.  Ah-eady 
there  had  been  Sacrifices  made  to  this  same 
etiquette  in  the  course  of  the  labours  of  the 
Commission,  which  rendered  it  a  matter  of 
peculiar  propriety  tiuit  it  should  not  stand 
in  the  way  on  the  present  occasion.  Adopt- 
ing the  mode  of  procedure  followed  in  courts 
martial,  the  youngest  member  of  the  Com- 
■Isaioa  was  first  ealled  upon  to  state  his 
Opinion,  and  the  votes  taken  from  the  bottom 
upwards.  All  the  main  questions  referred 
to  the  Commission  were  thus,  in  ftiet, 
decided  by  the  jonior  members  of  the 
Commission,  before  it  came  to  the  turn 
el  Sir  Howard  Douglaa  and  Sir  William 
Symonds  to  give  their  votes,  who  therefore 
eeotented  themselves  with  simply  recording 
llmir  dissent  from  the  Report.— (X«//er  ^ 
Bhr  BowardDoUffUutoikt  Seeretetrp  qf  th^ 


Treoeury.  —  Parliamenimry  P^gtere.)  Us 
Report,  in  short,  was  literally  that  of 
Messrs.  Brandreth,  Alderson,  Colquhoun, 
and  Washington^the  four  juniors-«-alone« 
Who  knows  but  what  all  these  juniors  Silght 
have  thought  and  voted  differently,  had  they 
first  heard  what  their  distinguished  seniors 
had  to  say  on  the  sufajeel— <one  of  these,  SB 
oAcer,  who  is  universally  acknowledged  le 
be  second  to  none  of  the  present  day,  as 
an  authority  on  engineering  matters  ?  The 
way  in  whloh  the  opinions  of  Sir  HowsrA 
Douglas  and  Sir  William  SymondS  were  thus 
shut  out  from  their  due  influence  on  the  de- 
cision of  the  Commission,  made  It  the  more 
dssinble  that  their  Reamu  of  Disseetfc 
should  have  been  added  to  the  Report  t  and 
It  says  bnt  little  for  the  confidence  of  tfah 
m^ority  of  the  Commission,  in  the  sonn^ 
nesa  of  the  conoinsioas  at  whioh  they 
arrived,  that  they  should  have  sUowed 
*'  etiquette,"  or  any  other  considerattoA 
whatever,  to  prevent  them  firom  placing  si 
ones  Mh  eideo  qf  the  ftMffte  bslM 
Government  and  the  public.  We  now  pl^e- 
pose  to  supply  the  Protest  of  Sir  Howard 
Douglas  from  a  copy  of  it  whioh  hsa  bean 
ssnt  to  us  aeoompanied  witiii  the  feUowinf 
note  :' 

"  A  Constant  Iteader  ofth4  Utehanieif  iteget^t^, 
and  an  admirer  of  that  nsefbl  publication,  txiiiS* 
mits  to  the  Editor  a  paper  wUeh  hat  lately  ISIlen 
Into  the  writer't  hands,  and  which  contains  fonaaj 
Important  facts  and  oburvations  on  the  oontie- 
veny,  "  Whether  Sea-walls  should  be  Sloping  as 
Tertleair  that  the  Editor  wffl  no  doubt  pentse  wHh 
Interest  a  paper  which  controverts  the  theory  of  S 
hasardous  experiment  by  important  facts,  and  the 
opinions  of  several  practical  engtoeers  of  graSI 
eminence  and  experience. 

"  This  is  a  question  not  only  of  great  scientific 
Intersst,  but  of  national  importance;  and  as  the 
Editor  has  taken  up  the  subject  in  his  valuable 
periodical,  ho  will  no  doubt  prosecute  It  with  a 
view  to  deter  the  undertaking  of  a  great  national 
work,  upon  a  mere  speculative  and  theoretical 
mode  of  construction,  until  the  question  at  lasua 
shall  have  been  investigated  and  settled  upon  tha 
best  and  surest  principles  and  foundations." 

May  19, 184S. 

TheProtest  is<fividedhito  "Articles,''  ihe 
■nmbers  of  which  correspond  with  the  mta^ 
hers  of  the  parsgraphs  in  the  Beport] 
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Proteti  agaiiiBt  the  Decisioii  of  the  Mmh- 
ben  of  the  Barbour  of  R^fkige  Cbmrntt- 
Hon  present  at  the  Sitting  of  the  13th 
Janiurj,  1846;  and  Disient  from  thehr 
Report,  on  the  part  of  Lieateomnt-geiio- 
ral  Sir  Howard  Douglas. 

JDiaeHt, 

Article  1.— Attaching  the  greatest  import 
tance  to  the  attainment  of  certainty  in  the 
mode  of  forming,  and  of  dnrability  in  that 
of  executing  the  ezteniive  works  about  to 
be  undertaken  for  the  proposed  harbour  of 
refuge  in  Dorer  Bay,  I  consider  it  incnm« 
bent  upon  me  to  express  my  marked  opinion 
in  opposition  to  plana  which,  in  my  judg- 
ment, are  founded  on  modes  of  construction 
not  retting  upon  any  proved  principle,  and 
untried  upon  any  sufficient  scale  to  warrant 
tiieir  present  adoption,  which  are  moreorer 
theoretical  in  oonoeption,  and  consequently 
uncertain  in  their  ultimate  result.  Such 
plans  are,  in  my  opinion,  unfit  for  the  attain- 
ment of  the  great  national  object  which  we 
have  in  view ;  and  which  it  is  my  most 
anxious  wish  to  see  undertaken  in  such  a 
manner  as  will  leave  no  doubt  of  its  being 
successfully  accomplished. 

Article  2. — Considering,  then,  that  the 
building  of  an  upright  wall  in  the  open 
sea,  in  seven  or  eight  fathoms  water,  is  a 
proposition  novel  in  theory,  and  never,  in 
so  far  as  I  am  aware,  proved  in  practice,  on 
any  scale  -  to  warrant  its  adoption  ;*  and 
being  of  opinion  that  a  breakwater  of  the 
proposed  elevation  and  magnitude,  rising, 
with  an  upright  face,  from  the  depth  of  42 
fSeet  at  low  water,  would  be  far  less  capable 
of  resisting  the  violence  of  6ea8,t  and  espe- 

*  See  Observation,  Article  6,  on  Kilrush  Pier, 
built  In  only  9  feet  6  inches  depth  of  water. 

t  The  application  of  the  theory  of  the  resistance 
and  impact  of  fluids  is  no  doubt  attended  with 
great  dilficultles  and  anomalies  in  this  as  in  many 
other  cases  connected  with  natural  philosophy ;  but 
whatever  results  have  been  derived,  either  from 
theory  or  observation,  they  all  agree  in  this,  that 
the  horiaontal  impulse  of  a  fluid  on  any  resisting 
body  is  Increased,  in  a  very  high  ratio,  as  the  in« 
clinatlon  of  its  aurface  (A  B)  to  the  dlreotion  (B  C) 


f/?h.f  fiu*"  increases.  The  ftindamental  theorem 
!■,  thai  this  varies  as  (sin  $)»  (S  representing  the 

Sj^.lte^i?**'"*  S*  ^^^  *»'  **»«  breakwater 
SJ?S^?2i**iL^*'  ***•  «"*ntlty  of  fluid  imping, 
tag  on  It  will  be  the  sane  at  all  inoUnations.    U  the 


dally  of  broken  seta  (ezpoaed  mm  i 
moreover,  be  to  the  unremitting  nctsiatf 
strong  tidea  and  currents)  than  n  dopiy 

height  of  the  breakwater  were  raiiablc,  tike  vk* 
impetus  would  then  be  as  (sin  Q);  because  in  tIA 
case,  not  only  is  the  force  of  each  particle  daal- 
nlshed  in  proportion  to  (sin  /  $^)^  Imt  the  bib*- 
her  of  particles  which  impinge  on  the  plaae  vada 
as  sin.  $. 

From  this  resolution  of  the  preaanie  of  a  CbM 
against  the  surface  of  a  body,  Wbeeher  etOier  be  te 
motion  and  the  other  at  rest,  or  tMth  body  and  ftsi 
be  in  motion,  some  of  the  most  uscfal  resulti  tf 
practical  science  are  obtained.  By  this  a  skip  a 
impelled  forward  obliquely  to  the  directifin  «f  i^ 
wind,  even  when  tbat  direction  is  before  "tbi 
beam ;"  and  a  like  resolution  of  preesore  gives  Utt 
to  the  propulsive  force  of  the  revolTins  aciev,  et 
enables  the  rudder  to  retaip  and  guide  tbe  vesael  a 
her  intended  course.  The  oblique  octloai  of  tkr 
water  on  the  side  of  the  vessel  or  raft,  penoixs  a 
"  flyinff  bridge"  to  be  sheered  acroM  a  itver ;  aad 
not  only  does  that  of  the  wind  give  motkMa  to  the 
sails  of  a  mill,  but  by  a  proper  variation  of  the  o^ 
liquity  of  these,  according  to  the  distanoe  fitoas  the 
axis  of  motion,  the  impelling  force  is  rendcRd 
equably  on  every  part. 

In  the  application  of  this  principle  to  ptmctieri 
mechanics,  great  difficulties  eertaiDly  occur  ft«B 
our  imperfect  knowledge  of  the  manner  in  viUA 
the  forces  of  nature  are  exerted;  and  the  prnTim 
concerning  the  action  of  the  sea  against  a  waO,  caa 
no  more  be  solved  by  the  resolution  of  forces  thaa  the 
tn^ectory  of  a  shot,  in  a  resisting  medium,  can  be 
determined  by  the  parabolic  theory,  or  even  by  aay 
theory  founded  on  the  usually  assumed  hiw  of  xe- 
resistance;  yet  such  a  theory  has  Its  uses  fbr 
the  practical  artillerist;  and  a*  knowledge  of  tiw 
mathematical  principles  of  hydrodynamics  Is  cssui 
tial  to  an  adequate  conception  of  the  bmbm  ta  bt 
employed  for  resisting  the  aciions  of  waves. 

On  the  best  form  for  the  profile  for  a  "  break- 
water" a  difference  of  opinion  exists ;  and  while,  on 
one  hand,  it  is  contended  that  the  exterior  Uee  of 
the  wall  should  be  vertical,  on  the  other,  a  fkoe  in- 
clined to  the  horizon  is  recommended.  The  ad- 
vocates of  the  former  construction  seem  to  eoo> 
sider  that  such  a  wail  is  subject  only  to  the  hydia- 
statical  pressure  of  a  fluid  at  rest,  or  that  the  asxta- 
tions  of  the  water  before  it,  takes  place  only  in  ver- 
tical directions;  but  neither  of  the»e  condltkas 
holds  good  in  Dover  Bay,  or  wherever  by  the  force af 
winds  and  currents  the  iraves  are  impelled  with 
violence  against  the  shore.  That  loose  stoi.es  con- 
stituting a  breakwater,  when  deposited  so  as  is 
form  an  inclined  plane,  should  be  occasional^  dto- 

E  laced  by  the  action  of  waves  is  sufficiently  obvisas; 
ut  that,  with  equal  quantities  of  material,  a  ver- 
tical wall  should  resist  the  concussions  produced  by 
such  actions,  as  efllcaciously  as  one  with  an  exit- 
rior  slope,  is  Inconceivable. 

It  does  not  follow,  however,  that  the  Amo  of  a 
breakwater  should  have  one  unifarm  slope  ftom  the 
bottom  upwards  ;  the  part  lashed  by  the  waves  la 
an  open  sea  requires  a  longer  slope,  or  a  smaller  in- 
clination to  a  horizontal  plane,  than  the  part  belov; 
and  this  deduction  from  scientific  principles  by 
many  eminent  authorities  is  eonflnaed  I9  the  piae- 
tice  of  engineers. 

Poisson,  Prony,  Charles  Dupin,  Girard,  Caehhi  • 
Professor  Cape,  MiUtary  Seminary,  Addiacasnbe: 
Professor  Narrien,  Royal  MUitary  College ;  Geaeial 
Bernard,  United  States'  Engineers:  Comraedoie 
Rogers,  United  States'  Navy ;  Mr.  William  Strick- 
land. See  Annex  (M.)>  on  the  Delaware  Break- 
water, by  which  it  appears  that  Colonel  Jones  was 
misinformed.— See  his  Report  of  1846,  Araeadii, 
No.  1.  p.  72,  by  the  United  States'  Engineer,  whs 
told  him  that  the  long  slope  wai  not  approved  of  bt 
American  engineers. 
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hnakwater  formed  in  a  manner  similar  to 
tiiat  which  has  been  raoceHfhlly  completed 
in  Plymonth  Sound  (which  ia  now  in  a  state 
of  perfect  repose  and  stability)  (Annex  B. 
D.) ,  as  well  as  similar  to  others  (Delaware 
Breakwater,  Annex  L.)  constructed  on  its 
model ;  hariog  also  dissented  from  the  pro- 
position of  the  upright  wall  on  a  former 
occasion  (31st  July,  1844,  Annex  A.)  I 
BOW  consider  it  my  duty  to  oppose  myself, 
decidedly,  to  the  adoption  of  that  mode  of 
construction,  and  to  the  employment  of  any 
artificial  or  inferior  material,  as  a  substitute 
for  stone,  from  mere  considerations  of  pecu- 
niary economy.  The  latter  should  I  think 
haye  no  place  in  a  great  national  undertak- 
ing of  this  description,  and  I  firmly  belieTe 
that  the  method  proposed  with  this  yiew 
would,  in  the  end,  prore  by  far  the  most 
ezpensiTe. 

Articles.— In  the  more  recent  minutes 
and  proceedings  of  this  commission,  I  find 
much  to  confirm  me,  practically,  in  these 
yiews  and  opinions  (which  I  brought  before 
the  Commission  in  July,  1844,)  and  I  per- 
oeiye  that  eyen  the  highest  acknowledged 
scientific  authorities  who  adhere  or  incline 
to  the  theory  of  the  upright  wall,  speak  cau- 
tiously, diffidently,  doubtingly,  or  ambigu- 
ously,* of  the  capability  of  yertieal  walls  to 
resist  the  action  of  wayes  and  seas  in  all 
oases  and  under  all  circumstances.  Some 
of  these  maintain^  that  wayes  in  a  breaking 
state  do  act  percussiyely ;  that  a  sloping 
breakwater  is  therefore  best  able  to  resist 
the  action  of  seas  in  that  state,  and  that 
consequently  there  should  be  a  sloping 
breakwater  in  one  part  of  the  proposed 
harbour  of  refuge,  and  a  perpendicular  wall 
in  others  ;t  whUst  other  high  authorities, 
who  incline  to  the  upright  wall,  admit  that 
this  is  merely  matter  of  opinion,  quite 
speculatiye  and  experimental  as  respects 
themselTes,$  and  that  there  can  be  no  doubt 
that  a  sloping  breakwater  would  be  perfectly 
secure.  II  Now,  in  my  judgment,  nothing 
purely  theoretical  can  remoye  the  strong 
objections  which  haye  been  so  forcibly  ad- 
vanced by  many  experienced  practical  en- 
gineers,f  (and  I  may  add  other  eminent  men 


*  Professor  Barlow's  Letter,  Article  19,  p.  12,  of 
this  Paper  j  Appendix,  No.  39,  of  the  Report. 

i  Professor  Airy,  Astronomer  Royal,  Article  18, 
and  Annex  (H.) 

t  Professor  Airy,  answers  to  questions  Nos.  558, 
560,  Annex  (H.). 

f  Mr.  Hartley,  civil  engineer,  answers  to  ques- 
tiona  Nos.  702,  705,  769,  770, 771,  Article  22  of  this 
Paper. 

tl  Article  20,  p.  12. 

IT  1.  Sir  John  Rennie,  Annex  (B.)  See  also  his 
Report  and  Opinion,  No.  4,  of  plans  sent  in. 

2.  Mr.  George  Rennie,  Annex  (C.)  See  also  his 
plan,  No.  2,  of  the  Reports;  hit  model  and  reeent 
examination,  Q.  430  to  434, 445  to  447. 


of  high  scientific  and  praotioal  attainments, 
naval,  military,  and  dyil,)  against  the  adop- 
tion of  a  mode  of  construction  difficult  if 
not  impracticable,  any  failure  in  which 
would  be  discreditable  to  the  engineering 
talent  of  the  country,  and  in  ruining  Doyer 
Bay  as  a  natural  roadstead  and  anchorage, 
be  productiye  of  eyils  the  most  serious  to 
commercial  operations  in  the  Channel. 
.  When  the  Commission  reassembled  to 
report  upon  the  mode  of  construction,  there 
appeared  to  be  a  strong  disposition  on  the 
part  of  some  of  its  members  to  listen  more 
to  theoretical  yiews  and  speculatiye  opinions, 
than  to  the  only  sure  guides,  actual  practice 
and  exp^ence;  and  it  further  appeared 
that  a  msjority  of  the  Commission  might  be 
induced  to  decide,  without  further  inyesti- 
gation  or  deliberation,  in  fayour  of  proposi* 
tions,  as  well  with  respect  to  the  form  as  to 
the  substance  of  the  intended  work,  which, 
in  my  opinion,  would  be  to  sanction  hasard* 
ous  experiments  with  mighty  interests  on  a 
prodigious  scale,  which  nothing  could  jus-> 
tify.  I  therefore  deemed  it  my  duty  to  call 
for  fresh  eyidence,  and  to  re-examine  those 
who  had  appeared  before  the  Commission  of 
1844,  so  as  to  insure  the  utmost  caution, 
the  fullest  inyestigation,  and  giye  time  for 
more  n&ature  deliberation  on  the  questions 
referred  to  us.  That  additional  eyidenoe 
affords  strong  proof  of  the  experimental 
character  of  the  projects  to  which  I  objected, 
of  the  difficulty  of  their  execution,  and  eyen 
of  the  danger  of  failure. 

Mr.  Alan  Steyeuson  states,  that  to  build 
an  upright  wall  in  seven  or  eight  fathoma 
water,  so  far  as  his  experience  goes,  would 
be  entirely  an  experimental  measure ;  that 
to  attempt  this  in  an  open  sea-way  like 
Dover  Bay,  would  be  a  work  of  the  utmost 
difficulty,  if  not  wholly  impracticable ;  and 
that  so  far  from  recommending  the  trial  of 
such  a  work,  he  would  humbly,  but  deci- 
dedly, dissuade  the  government  from  making 
an  attempt  which  he  was  sure  would  end  in 
failure ;  and,  in  reply  to  cross-questions  put 
to  him  vrith  a  yiew  to  shake  his  testimony 
against  the  upright  wall,  he  denies  the  theory 
on  which  that  mode    of  construction   is 

S.  Mr.  Cubitt,  Annex  (D.)    See  his  Report  and 

?lan,  No.  6,  and  recent  examination,  Q.  210  to  218, 
34  to  238;  and  letter  to  the  Chairman,  Appendix, 
No.  11,  Second  Report. 

4.  Mr.  Wiliiam  Stuart,  superintendent  of  Ply- 
mouth Breakwater,  from  the  commencement  of  the 
work  in  1811  to  the  present  time,  Annex  (F.),  evi* 
dence  of  20  June,  1844. 

An  important  evidence,  showing  that  the  damages 
which  that  woik  had  sustained  arose  fTom  the  slope 
or  foreshore  not  being  long  enough ;  stating  his  prsc- 
tical  objections  to  a  more  upright  slope,  and  hts 
eonvieiion  that  it  could  not  stand;  and  that,  if  that 
breakwater  had  been  constructed  upright  from  the 
bottom  of  the  sea,  it  would  have  been  incapable  of 
resisting  the  force  of  the  waves. 
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AnnidM*  H0iiMrtS|  on  hit  •#■  oiptfrioiuM^ 
Ikal  w«vet  Are  not  portly  oteilUfiory,  Imt 
kav«  onward  notion,  and  comequantly  per^ 
tewiTe  force,  flneh,  in  hii  oonviotioB,  that 
Hij  attempt  to  check  tfaebr  tofte  by  moaat 
•I  a  vertical  wall,  will  prove  a  signal  failnve  \ 
for  that  a  foree  wonld  he  developed  b j  the 
oolliaion  of  the  wire  with  the  wall,  whoee 
amomt  will  be  fonnd  to  enrpaM  any  which 
tau  ever  been  ezperieooed  on  tbe  faoe  of  a 
doping  brsakwater. 

In  the  oonne  of  the  protracted  difeautoni 
to  which  aiy  oppoeition  gave  riee,  the  dan* 
ger  iras  demonstrated  of  nsing,  in  sueh  A 
wiork,  a  material  (concrete)  to  which  I  had 
idways  objeeted  (Annex  A. ;  mo  also  Annex 
lo  and  articles  in  the  Engineer's  Professional 
Papers,)  as  deflcient  in  tenacity,  and  inea- 
pable  of  resisting  mechanical  action  of  water. 
An  opinion  of  the  eAeienoy  of  this  material 
wns,  howeveri  strongly  supported  by  the 
infersnce  made  in  an  oi&eial  report,  and  in 
a  leadfaig  qoestion  (No.  153)*  to  the  nse  of 
Uocks  ^  concrete  for  the  completion  of  tke 
breakwater  in  Cherbonrg  Bay,  whk^  vras 
desertbed  as  a  successful  experiment,  and 
bne  deserving  of  being  adopted  by  us,  as  a 
precedent;  but  the  contrary  of  both  was 
loon  made  evident ;  fbr  within  the  period  to 
Which,  happily,  the  proceedings  of  the  Com- 
mission  were  thus  extended,  an  important 
lidlnre  occurred  in  the  works  at  that  place  t 
«nd  the  employment  of  concrete,  as  a  sub- 
■titnte  fbr  stone  in  this  climate,  has  been 
abandoned  by  the  French  engineers. 

This  failure,  and  the  opinion  of  Sir  R. 
Smirke  sgainit  the  adoption  of  blocks  of 
honcrete  as  en  artifteial  stone,  which  he 
thought  ^ould  fUl,  disposed  of  this  propo* 
ritlon ;  and  it  will  not  be  conducive  to  the 
public  interesU,  in  my  opinion,  that  the 
other  description  of  artiiicial  material  reoom- 
iaended  by  Mr.  Rendel  (namely,  brick  set 
it  cement),  which  Mr.  Corderoy,  contractor, 
itates  TAppendix,  No.  84)  wonld  cost  twice 
m  mucn  as  concrete,  and  which  Mr.  Smirke 
fiys  would  be  more  expensive  than  stone, 
lliould  be  used. 

With  respect  to  the  adoption  of  blocks  of 
Mncrete ;— ikr  "  from  standing  remarkably 
wdl  in  the  breakwater  at  Algiers,*'  the  whole 
tuM  of  (he  breakwater  has  settled  bodily, 
not  from  the  effects  of  gales  of  wind,  but 
from  defects  in  the  material  (which  time  will 
tether  show) }  this,  there  u  no  doubt,  is 
teeasloned  by  the  chemical  action  of  the  aes, 
"  which,  in  the  Mediterranean,  contains  7' 92 
per  osnt.  of  sulphate  of  magnesia,  whereas 
the  water  in  the  ocean  contains  only  2*29 
pte  cent.,  consequently,  of  two  moles  made 
-'■'-  


•I  the  same  eoaorofee,  tihtt  one  fa&  the  ennia 
may  last  an  indefinite  period,  the  other  wa 
dissolve  in  n  few  yean;  and  even  iniiipg 
puxsolana  vrith  the  oonerete  will  not  guaiuA* 
tee  the  Ume  from  solution."  Nor  can  that 
work,  under  any  eircumstanoes,  be  eitod  aa 
an  example  iar  our  imitation  on  the  coaate 
of  Great  Britain.  There  are  no  tidea  in  tke 
Mediterranean,  and  the  eUmate  then  ia  weU 
suited  to  the  drying  and  oonaelidstioa  ef 
that  material^  which  is  not  thecasemaaBn 
northern  regicms* 

It  may  be  added,  that  the  fans  oT  tte 
work  at  Algiers  is  not  tiiat  of  an  npvi|^ 
wall,  for  its  Ihoe  has  a  slope  of  46  dcgreea  i 
the  work,  thereft»re,  esnoot  be  addneed  ee 
an  example  in  favour  of  that  form  of  eoo- 
itmction. 

Article  4.— The  high  scientific  autheritf, 
to  whom  I  have  already  referred  f  Prolessor 
Airy),  and  of  whom  it  is  impossible  to  speak 
but  in  terms  of  tbe  greatest  reqpeot  aai 
deference,  admits  that  he  is  not  awam  of 
any  case  hi  which  a  perfectly  opright  wall 
has  been  built  in  tbe  open  sea,  in  the  depA 
of  seven  or  eight  latlioms ;  that  sueh  a  auda 
of  construction  applies  to  Dover  Bay,  vrould 
certainly  be  an  experimental  measure ;  that 
it  would  be  very  difficult,  thongh  he  doae 
not  think  it  impracticable,  to  conscruct  eueli 
e  wall,  but  that  it  does  admit  of  a  doubt 
vriiether  it  would  end  in  failure,  or,  on  the 
other  hand,  tend  to  publlo  advanfeife{  ami 
therefore  thinks  that  it  is  much  to  be  wished 
that  the  experiment  should  somewheie  be 
tried  in  order  to  determine  that  doubt. 

This  admits  all  for  which  I  oontsnd, 
aamely,  that  the  mode  of  construolion  re- 
eommended  by  a  majority  of  tbe  Commiartoa 
is  experimental,  difficult  of  execution,  per- 
haps impracticable,  and  detrimental  in  Us 
results ;  that  the  experiment  should  be  tried 
somewhere  else  on  a  sufficient  scale,  and  for 
a  sufficient  length  of  time,  in  order  to  aaoer> 
tain,  positively,  the  result,  before  it  in 
sppUed  in  any  such  national  work  as  that 
for  which  a  majority  of  the  Commisaioe. 
haTC  recommendied  it :  hot  I  dissent  in  the 
strongest  terms  against  tiiat  experiBMBt 
being  made,  by  adopting  that  speoalative 
mode  of  construction  for  the  proposed  har- 
bour of  refuge  in  Dover  Bay. 

Article  5.—In  support  of  my  distent  frola 
the  adoption  of  the  upright  wall,  I  appeal  to 
the  debate  which  took  place  at  the  Institnle 
of  CivU  Engineers,  in  April,  1842"*,  on 
Colonel  Jones's  "  Observations  upon  th6 
Sections  of  Breakiratera  as  heretofore  ooo^ 
strocted,  with  Suggestions  as  to  some  modi* 
fieations  of  their  Forms."   This  debate  mty 

•  PiotedUags  of  the  lastitel*  of  avM  Sogifiessi^ 
vol.  s,  p.  121. 
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W  tritei  •*  a  ttry  fiiir  eipoaitiMi  of  tU 
«^itioii8  of  praetical  ettfpnoen  on  the  prin- 
ts of  the  upright  wall.  A  eopy  of  tbat 
debate  should,  I  thiak,  hare  been  inierted 
in  ov  proeeedinge ;  h«t  thU  Aot  hating  been 
dlooe,  I  supply  the  omiaiion. 

The  president^  Mr.  Walker,  took  an  im- 
portaat  part  in  that  disensaioii.  Ho  eeidf 
•*  It  18  evident  that  if  the  materials  are  depo- 
iitod  at  en  inclination,  any  portion  bong 
dbpfawed,  is  only  carried  down  elsewhere^ 
Although,  strictly  speaking,  it  nay  not  iM 
tranted,  it  mast  nererthelea  assist  ill  conso- 
lidating the  mass,  and  the  yaoant  spaces  can 
MiUy  be  filled  up.  Under  simUar  eirenm- 
stances  (to  those  which  displaoed  some  of 
Urn  itonee  in  Piymonth  Breakwater)  a  per- 
peqdicalar  wall  would  sdfifbr  more  scTcrely, 
ted  probably  wonid  haTC  fallen  entirely. 
He  therefore  considered  tbat  in  situations 
Mho  that  of  the  Plymouth  Breakwater,  which 
Was  espoaed  to  a  hearier  sea  than  Cherbourg, 
A  long  stope  for  the  sea  ihce  wes  essential." 

Mr.  Palmer,  Tioe-president,  obsenrbd  that 
the  form  suggested  by  Cotonel  Jones  for  the 
foeee  of  brtekwaters,  did  not  appear  sttfll- 
dentiy  justified  by  obsenred  fooU }  that  the 
idea  Waa  entirely  of  a  ^Mdalatite  character, 
and  waa  contrary  to  the  laws  of  nature, 
wUch  should  be  the  engineer's  chief  guide ; 
Old  he  attributed  the  failure  alluded  to  by 
(JolODel  Jones,  in  the  harbours  of  ArdgUssi 
f^rtnah,  fte.,  more  to  defects  in  workman- 
fehtp,  than  to  iiiulte  in  the  principle  of  the 
rtraetuTB* 

General  Pasley  said  he  conceiyed  that  a 
fMrpendieular  wall,  constructed  of  large 
ashlar  week,  well  cemented,  would  assume 
the  character  of  a  rock,  and  all  the  prcjudl. 
tisd  action  of  the  receding  Wave  would  be 
•voided. 

Mr.  Bull  differed  entirely  lirom  Colonel 
Jooes'e  opinion  as  to  breakwaters  with  ver* 
ttaal  or  neariy  vertioal  faces,  because  any 
distnrbanoe  of  the  footing,  however  slight, 
a«at  ha^e  a  tendeney  to  overthrow  the  wall. 

Mr.  George  Rennie  deprecated  in  strong 
terms  the  upright  wall,  and  stated  tbat  the 
lite  Mr.  Thomas  Telford  had  abandoned 
that  mode  of  oonstniotion. 

Mr.  Tignolee  only  agreed  to  a  certain 
astent  to  the  form  proposed  by  Colonel 
^enee,  and  rcoommended  a  combination  of 
d  slope  betowwith  a  Tcrtical  parapet  above. 

Mr.  Gordon  was  in  fovour  of  the  slope ; 
■nd  stated  that  a  sloping  breakwater,  oom- 
Med  of  piemperduB,  with  a  sloping  faee, 
•ad  withstood  undisturbed  the  surf  at  Ma- 
dras. 

Mr.  M'Neill  adduced  the  long  slopes  of 
send,  at  an  UMdination  of  10  to  1,  thatched 
with  straw,  which  resift  the  wayes  of  the 
ocean  on  the  coast  of  Holland. 


Thus  we  have  in  this  diaeussion  a  m^o- 
rity  of  speakers  of  seven  to  two,  in  favour 
of  the  slope ;  and  of  the  minority,  (ine  wal 
for  a  combination  of  the  slope  with  a  vertical 
wall  above.  Even  Colonel  Jones  suggested 
this  modification.  Se9  page  ]2b,  vol.  2, 
Proceedings  of  Institution  of  Civil  Engi- 
neers. Plan  No.  5,  proposed  by  him  for 
Dover  Bay,  waa  of  this  description.* 


*  JTott  added  bf  Sit  Bottard  l>imgia»,  18  Mmret^ 
1M7.— It  it  a  rettiaikabte  dtrcumatanee,  that  at  a 
fwcnt  meeiiDgof  tlie  loMitutioa  of  OivUEngin^en^ 
in  which  the  theory  of  the  upright  wall  applied  to 
breakwaters  was  first  propounded,  that  mode  of 
eonstruction  should  have  been  eondemned  with  oo4 
ezoeptlon  only,  Mr.  Brunei,  who  admitted  that  he 
would  no  lonf(er  recommend  it  for  breakwaters  In 
deep  water,  either  for  economical  or  other  cotislde* 
rations.  And  it  is  an  Instructive  etrcumstaaee  ta 
the  discoasion  which  recently  took  plaea  on  this 
subject,  a«  stated  in  the  sul^oined  article,  taken 
ftom  ihe  Jthenteum  of  the  13th  March,  i84r,  that 
Mr.  Robert  Stevenson,  an  eminont  engineer,  statsd 
publicly  that  he  had,  in  pursuaoee  of  his  Mtb  in 
the  theory  propounded  at  the  meeting  of  April, 
1842,  constructed  a  sea-wall,  of  great  height  and 
thickness,  nearly  vertical,  to  secure  that  part  of  like 
railroad  ftiom  Chester  to  Holyhead,  whioli  goss 
round  the  point  near  Peoman  Mawr ;  that,  in  a 
recent  storm  of  wind,  the  waves  struck  the  wall 
with  such  fbrce,  as  fo  knock  it  down  in  a  short 
period,  as  effectually  aa  if  it  had  been  breached 
with  eaaoon ;  and  oondmiM  hla  aecoont  by  atatiog 
that  he  was  now  convinced  of  the  folly  of  erecting 
parpeodicnlar  bnakwateza. 

"  Conttruction  of  Sea-valh  and  Breakwaien, 
'*  This  subject,  to  which  we  alluded  in  our  kaft. 
was  lenowed  at  a  meeting  of  the  laatitution  of 
Civil  Engineers,  on  the  0th  instant,  in  a  paper  1^ 
Mr.  Scott  Ruaaell. 

"  Although  agreeing  aa  a  general  proposition, 
with  the  truth  of  the  observation,  that  it  was  im* 
poeaible  to  lay  down  any  one  undeviating  rule  for  a 
mm  of  sea-wall  wbioh  should  suit  all  cases,  the 
author  had,  lirom  long  and  careful  experiment,  and 
ozamination  of  variooe  localities,  endeavoured  to 
elaasify  certain  forms  of  artificial  constructions 
and  to  adapt  them  to  certain  easee,  having  iwfereoee 
In  each  case  to  the  aetion  of  the  waves  to  which 
they  were  to  be  exposed.  His  first  process  was  to 
examine  the  hoilou  and  character  of  the  several 
kinds  of  waves,  deducing  as  a  given  axiomi  that,— . 
FiT»t,  the  ootemon  form  of  waves  is  eyoioidal. 
Second,  the  motion  of  the  waves  in  a  disturbed  state 
la  circular,  and  in  a  vertical  plane.  Third,  the 
water  near  the  top  of  a  wave  movee  the  same  way 
as  the  wave  hself  Fourth,  the  water  in  the  hollow 
batween  the  waves  is  xeeeding.  Pi/ih,  the  power 
of  a  wave  is  exactly  in  pioportlon  to  the  height  of 
Its  creat  above  the  hollow  between  the  waves. 
Bimth,  the  greatest  power  a  wave  can  exert  ia  at  the 
moment  of  the  creet  breaking  over  into  the  hoUow» 
Bnotttht  wavea  hi  the  British  seas  have  rarely  been 
seen  of  a  greater  height  than  27  feet  above  the 
hollow,  and  38  feet  may  be  taken  as  their  greatest 
Unbroken  height}  those  of  the  Atlantie  being  stated 
to  range  higher.  Eighth,  waves  have  never  been 
seen  of  the  full  depth  of  the  water  forming  them, 
hence  it  is  deduoed  that  the  greateet  force  waves 
can  be  expoeed  to  may  be  determined  by  the  depth 
ef  the  wMer  they  are  placed  in.  Ainth,  there  are 
two  or  more  classes  of  waves:  wind  wavea,  short, 
high,  and  superficial ;  and  storm  waves,  which  are 
lonx,  low.  and  deep.  Teatt,  the  depth  of  agltatioa 
oanaad  by  a  wave  is  in  the  ratio  ef  its  height  and 
laagth  eoajeintly. 
*'  Reasoning  upon  these  data,  the  p^sK  than  fie* 
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Article  6.^1  object  to  Kilnish  Pier  being 
adduced  n  a  test  of  the  principle  of  the 
upright  wall  sufficient  to  warrant  its  adop- 
tion in  the  construction  of  a  harbour  of 
refuge  in  DoTcr  Bay.  Kilrusfa  is  a  small 
tidal  harbour  on  the  coast  of  Ireland  for 
coasting  yessels.  The  piers  are  built  only 
9  feet  6  inches  depth  of  water  at  low  tide. 
The  foundations  were  laid  without  difficulty 
by  the  diying-bell,  with  large  masses  of 
stone,  which  were  easily  and  quickly  depo- 
sited. The  area  of  the  section  of  the  wall 
is  considerably  greater  than  that  of  the  old 
work;  but  so  far  from  the  upright  wall 
haTing  been  built  in  consequence  of  the 
sloping  profile,  as  originally  proposed,  haying 
failed,  Colonel  Jones  expressly  says,  *'  that 
the  old  work  stood  remarkably  well."* 
There  is  nothing  in  this,  therefore,  either 
practicslly  condemnatory  of  the  slope,  or 
sufficient  to  warrant  the  adoption  of  the 
upright  face,  on  such  a  scale  as  that  to 
which  these  proceedings  relate.  There  is 
no  doubt,  as  Mr.  Palmer  says,  the  piers  of 
the  small  harbours  which  Captain  Washing- 
ton reports  to  hare  been  so  much  damaged 
by  the  sea,  were  constructed  in  a  Tery  de- 

ceeded  to  examine  two  classes  of  hydraulic  vorkt- 
Firstf  those  which  are  designed  to  act  upon  the 
waves ;  and,  ucond,  those  whose  structures  are  ez- 

red  to  the  sea  without  any  design  of  controlling 
,  but  only  to  guide  it  under  particular  circum- 
•tances. 

"  or  the  first  class  are  sea-walls,  piers,  and  other 
sea  defences  intended  to  restrain  the  action  of  the 
waves ;  for  the  forms  of  which  a  number  of  designs 
were  given,  ranging  between  the  flat  slope,  with  a 
foreshore,  aod  the  vertical  wall.  Of  all  these  the 
preference  was  given  to  a  wall  having  a  concave  or 
cycloldal  carved  face,  to  carry  the  wave  up  without 
breaking;  overhanging  coping,  curved  on  the  un- 
der side  to  return  the  wave  upon  itself,  and  a  re> 
eessed  parapet  on  the  outside  to  prevent  the  wave 
from  being  thrown  inside.  For  breakwaters,  whose 
object  it  was  to  resist  the  waves  and  produce  still 
water  within  side,  the  best  mode,  under  all  circum- 
stances of  locality,  variety  of  msteilals,  and  cost, 
appeared  to  be  the  depositing  of  the  laige  and  small 
materials,  and  allowing  them  to  find  their  natural 
slope  under  the  action  of  the  waves. 

*'  Of  the  second  class,  are  works  designed  to  direct 
the  scour  at  low  water,  but  which  are  quite  covered 
at  high  water :  the  foundations  of  lighthoases.  Sec. ; 
the  object  being  to  oppose  the  least  possible  resist- 
ance to  the  waves,  and  to  suffer  the  least  from  them. 
Groynes,  embankments,  and  other  works  intended 
to  be  under  high  water,  also  coming  under  this 
class ;  the  best  form  Is  the  parabola  with  the  foot 
curved  outwards  on  each  side,  the  apex  being 
raised  or  lowered,  and  the  base  proportioned  to  its 
application.  This  form  being  extended  upward 
approximates  to  that  of  Eddystone,  Bell  Rock,  and 
Skenyvore  lighthouses,  which  have  withstood  the 
action  of  heavy  seas  so  successfully. 

"  The  vertical  wall  was  condemned  for  many  ear 
Uefaelory  reaeontf  the  coet  of  workmanehip,  ike 
expeneive  character  of  the  materials,  the  liability  to 
destruction  if  a  breach  be  made^  and  the  unsatisfae- 
tory  action  in  consequence  of  the  waves  making  a 
clear  breach  over  them  in  heavy  weather." 

•  Report,  June  1, 1844;  Appendix,  No.  1,  of  the 
Report  of  the  Commission,  p.  78,  lines  7  and  8  from 
aear  the  bottom. 


fective  manner,  and  with  matgriale  of 
sions  that  ought  not  to  haye  been  fsst  m, 
and  it  likewise  appean  that  the  dungt 
which  these  piers  may  havesuftainedy  osiglst 
easily  be  repaired;  but  certainly  no  snek 
errors  would  be  committed  in  any  new  weak 
of  this  description,  far  lets  in  thmt  gieat 
national  work  now  under  consideralion. 

Article  7.— 'The  reeommendadoii  of  a 
majority  of  the  Commission  in  finnmr  of 
the  upright  wall  is  stated  in  the  Rsp^rt  In 
have  been  made  on  asummary : 

1.  Of  the  oonflioting  opinions  entertained 
by  Ihe  eight  engineers  whose  plana  for  oon- 
strocCing  a  harbour  of  refuge  in  Dovor  Bsf 
were  submitted  to  the  Commiesion ;  nnd 

2.  With  reference  to  the  opiniona  of  tfaose 
persons  who  had  been  requested  to  giie 
their  evidenoe  or  adyice  upon  thin  im] 
question. 

The  following  is  a  list  of  the 
whose  plans  for  constructing  a  harrow  of 
refuge  in  DoTer  Bay  were  aent  in  to  the 
Commission : 

1.  James  Walker;  2.  Geoiie  Bennie 
3.  Captain  Denison;  4.  Sir  J<£n  Hiwmia 
5.  Lieutenant ColonelJones;  6.W.Cnbitt 
7.  Charles  Vignoles ;  8.  J.  M.  RendcL 

Article  8.— 1 .  Mr.  Walker,  cifil  enginesr, 
is  somewhat  ineonsistently  addooed  in  the 
Report,  psge  7,  line  10,  as  sn  advocate,  in 
principle,  for  the  oonstmotion  of  a  neaiiy 
upright  wall.  The  projeet  submitted  by 
Mr.  Walker  to  the  Commission*  ia  to  bnild 
these  walls  in  immense  vessels,  or  aa  ha 
calls  them  "  utensils,"  (eositoiit,)  three  or 
four  hundred  feet  long,  and  seventy  tet 
wide,  containing  two  or  three  tiiousand  tons 
of  ready*made  breakwaters,  to  be  towed  hy 
steam  tugs  and  stranded  in  Dover  Bay  I  Bat 
we  have  Mr.  Walker's  authority,  firom  what 
he  said  at  the  meeting  of  the  Ebiglneer  In- 
stitute, on  the  12th  of  April,  1842,  (Fro. 
ceedings  of  the  Institute,  yoL,  it,  p.  184,) 
that  his  reason  for  proposing  neariy  upHlJbt 
walls  in  this  case,  was  to  avoid  the  extrava- 
gant width  which  must  l>e  given  to  thase 
huge  utensils,  if  the  walls  have  any  oon- 
siderable  slope;  for,  at  the  dieenssion  to 
which  I  refer,  Mr.  Walker  sUted,  that  in 
situations  exposed,  like  that  of  the  Ply- 
mouth Breakwater,  to  a  heavier  sea  than 
that  which  rolls  into  the  Cherbooi^  Bay,  a 
long  slope  for  the  sea  face  was  essential; 
and  that  had  a  perpendicular  wall  been  oon- 
structed  in  Plymouth  Sound,  instead  of  a 
sloping  breakwater,  it  would,  in  the  atonns 
wldeh  assailed  it,  have  suffered  more  severely 
than  it  did,  and  probably  it  would  have  been 
entirely  overthrown. 


•  Ko.  1,  with  plates  of  the  pUos  submitted  to  tke 
Commission. 
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Hie  dsngerons  instability  of  worlif  executed 
in  deep  water,  bj  a  syitem  of  caissoning, 
auch  at  that  proposed  by  Mr.  Walker,  is 
Tery  generally  acknowledged,  and  is  snffi- 
ciently  proTed  by  the  periloos  state  in  which 
Westminster  Bridge  now  remains,  notwith- 
standing the  costly  expedients  by  which  it 
has  been  attempted  to  remedy  the  defects  of 
its  original  construction.  These  expedients 
consist  in  forming  a  coffer-dam  about  each 
pier,  pumping  out  the  water,  and  then  driy- 
tng  rows  of  dieet  piHng  into  the  bine  clay, 
■o  as  to  form  a  ghrdle  round  the  base  of  the 
original  caisson,  thns  to  prerent  the  mate- 
rials of  the  natoral  bed  of  the  rirer  from 
being  nnderwashed  by  the  current,  or 
squeesed  out  by  the  weight  of  the  bridge, 
into  the  gradnaHy  deepening  watercourses ; 
but  it  does  seem  Tery  strange,  that  these 
expedients  haying  failed  to  arrest  the  sub- 
sidence which  is  still  taking  place  in  West- 
minster Bridge,  the  method  employed  in  the 
oonstruction  of  tiiat^work  should  be  pro- 
posed for  adoption,  on  an  immense  scale,  in 
the  formation  of  a  harbour  of  refuge  in 
Doyer  Bay. 

Article  9.-2.  Mr.  George  Rennie  depre- 
cates the  upright  wall  as  impracttcable  and 
dangerous,  and  strongly  recommends  a 
sloping  breakwatef ,  as  at  Plymouth. 

Article  10.— >3.  Captain  Denison  is  for  a 
TOrtical  wall  formed  of  hexagonal  prisms  of 
concrete*'  (proposed  by  Monsieur  Emy,  in 
1831,  but  nerer  adopted),  ten  feet  long,  and 
about  23  tons  weight,  to  be  manufoctured  at 
Dungeness,  and  dragged  by  steam  tugs  to 
Dover  Bay,  by  being  suspended  to  rafts 
formed  of  two  cylindrical  pontoons,  and 
there  sunk  by  medtanical  means.  The  wall 
to  be  upright  from  the  bottom  to  about 
low-water  mark,  with  a  superstructure  of 
granite. 

Artiole  11.-— 4.  Sir  John  Rennie,  after 
deprecating  in  strong  terms  all  systems  of 
oaissoning,  and  some  other  expedients,  par- 
ticularly the  adoption  of  upright  walls ;  and 
after  urgfaig  the  disastrous  consequences  that 
may  attend  any  mode  of  construction  which 
is  not  recognised  as  certain  of  success,  pro- 
poses the  adoption  of  the  principle  obseryed 
in  the  breakwater  at  Plymouth.  This  he 
considers  as  haying  completely  succeeded, 
and  therefore  he  conceiyes  that  it  fully  justi- 
fies the  adoption  of  the  like  mode  of  con- 
struction for  the  proposed  harbour  of  rdbge 
in  Doyer  Bay. 
Article  12.— 5.    Colonel  Jonesf   is   in 

*  Captain  DeniBon  examined  retpeeting  this  very 
ingenioui  expedient.  Noyember  21,  1840,  Q.  58 
tolls. 

f  Colonel  Jonee*!  letter,  June  1, 1844,  Appendix, 
No.  1 ,  to  the  Report,  and  plan  No.  5.  Pioceedlngt 
Of  Inttltate  of  Ctyll  Bngineere,  vol.  11.,  p.  134; 
and  Aitiole  9,  p.  0,  of  this  Paper. 


fhTour  of  a  combination,  of  a  sloping  break- 
water, up  to  low- water  mark,  with  an  upright 
wall  of  stone  erected  on  it. 

Article  13.->6.  Mr.  Cubitt,  after  baring 
been  a  little  taken  with  the  theory  of  the 
upright  wall  (answers  to  questions  210,  234 
to  238,  and  letter  No.  11,  Appendix  to  the 
Report,)  and  haying  since  bestowed  upon 
this  subject  the  most  careful  consideration, 
comes  to  the  conclusion  that  any  attempt  to 
erect  an  upright  wall  in  Doyer  Bay,  would 
be  an  undertaking  of  great  difficiUty,  and 
that  the  only  safe  and  practical  mode  of 
execution  is  by  depositing  masses  of  stone, 
as  shown  in  the  plan  wldch  accompanies  his 
Report,  to  form  a  sloping  breakwater,  as  at 
Plymouth,  with  stone  brought  firom  the 
Channel  Islands,  or  from  Portiand. 
:  Articlel4.— 7.  Mr.Yignole'splanistoform 
a  sloping  breakwater,  by  depositing  cubical 
blocks  of  concrete  up  to  about  low-water 
mark,  and  upon  this  to  erect  a  yertical 
wall. 

Article  15.— 8.  Mr.  Rendel  is  next  ad- 
duced as  an  adyocate  for  the  upright  wall. 
Now,  with  great  respect  for  the  practical 
opinion  of  this  eminent  engineer,  it  is  of 
importance  to  reyiew  in  detail  his  seyeral 
examinations  before  the  Harbour  of  Refuge 
Commission,  prerious  to  his  oonyersion  to, 
or  adoption  of  the  new  theory,  and  to  adyert 
to  the  oircumstanoes  with  respect  to  mate- 
rial, which  induce  him  now  to  recommend  a 
wall  of  that  form. 

In  his  examination  of  the  I9th  of  June, 
1844,  Mr.  Rendel  told  us,  that  to  construct 
a  breakwater  in  seyen  fathoms  water,  is  a 
yery  formidable  undertaking,  especially  if 
caissons  or  other  machines  should  be  re- 
sorted to ;  and  that  he  doubted  yery  much 
whether  if  a  breakwater  is  to  be  constructed 
in  seyen  fethoms  water,  the  only  safe  plan 
would  not  be,  to  deposit  stones  in  the  usual 
way  from  yessds ;  bringing  up  the  mass  to 
within,  say  two  or  three  feet  of  low  water ; 
aboye  that,  he  proposed  to  construct  per- 
pendicular walls,  as  recommended  by  Colo- 
nel Jones;  obserring  that  if  stones  were 
deposited  in  this  manner,  and  allowed  to 
form  their  own  slope,  it  would,  in  most 
situations,  be  the  most  economical  plan. 

He  sUted  that  if  he  had  an  unlimited 
commend  of  materials,  he  would  first  begin 
to  deposit  those  materials  so  as  to  form  a 
rough  mass,  and  when  he  had  brought  his 
foundations  up  to  that  point  (nearly  low- 
water  mark,)  at  which  the  sea  would  begin 
to  atUck  him,  he  would  attack  the  sea,  by 
bml^ng  with  a  class  of  materials  that  would 
be  its  master;  adding,  that  he  thought  an 
upright  wall  in  this  case  might  be  desirable 
for  a  superstructure. 
In  Mr.  Rendel's  examination  before  the 
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CmmmkOmk,  ia  NoveMkar,  1845,  his  attM^ 
tion  WBt  flKpreaily  otUed  to  hb  former  evi* 
denoe  by  qnettions  No.  297  to  301,  to  all  of 
wluoh  he  replied  that  he  retaioed  the  opiaiona 
eipreaaed  in  that  evidenoe  <  and  alio  itated 
that  ha  did  not  know  of  any  inatance  in 
whioh  a  breakvater  with  an  upright  face,  of 
the  magnitude  now  contemplated,  had  been 
constmeted  in  the  open  aea  in  aeven  fathoma 
water.  He  added,  that  io  far  it  ia  an  expa« 
rimental  measure.  Mr.  Bendel'a  reaaoni  for 
adapting  tha  upright  wall,  in  the  prcjecl 
wfaieh  ha  now  propoiaa,  are  founded  purely 
oa  aomidarationa  of  economy  in  money  and 
time.  Ha  obaerrad,  that  where  there  is 
abnndanaa  of  masses  of  atone  (answer  ta 
qoMtioa  335)  fit  for  oonstmcting  break- 
waters, he  would  form  them  of  rubble  stona 
up  to  low-water  mark,  with  sloping  fioes, 
in  the  manner  in  whieh  he  had  just  finished 
a  design  of  Holyhead  Harbour ;  but  in  order 
to  avoid  the  expense  of  bringing  stone  to 
Dover,  he  proposed  to  adopt,  as  substitutes 
for  stone,  reeungular  blocks  of  brick,  set  in 
cement,  10  leet  long,  five  wide,  and  three 
thick,  and  with  these  to  build  a  perfectly 
upright  wall  in  Dover  Bay,  by  means  of 
pbwerftd  machinffs  and  the  ose  of  the  diving. 
balU  On  a  former  ooeasion,  Mr.  Rendel 
objected  to  tha  employment  of  maehineay 
and  partienUrly  to  the  use  of  tha  diving- 
ball.  This  proposition,  therefore,  resolves 
Itself  into  the  questian,  whether  such  a  pro- 
ject would  be  economical. 

Mr*  Bandel  admits  that,  if  the  ezaoution 
of  the  work  by  means  of  brick  blocks  were 
pressed  on  so  rapidly  as  to  render  it  neces- 
sary to  import  into  Dover  bricks,  or  mate- 
rials with  which  to  make  them,  a  great  pert 
of  tha  eaonomical  advantage  woiUd  diaap- 
pear.  He  also  acknowledgea  ''that  the 
advantagea  of  that  mode  af  eonatmetiony 
namely,  the  upright  wall  over  the  common 
sloplng^aided  breakwaters,  is  a  mere  ques- 
tion of  economy  in  money  and  time."  Ha 
baa  further  admitted,  that  if  he  had  unUmited 
oammand  9i  materials  at  Dover,  ha  would 
adopt  tha  oanal  mode  hitherto  obaerved  In 
oanstraoting  breakwaters.  Now  Mr.  Hart- 
lay  aapressly  states,  that  the  expense  of 
providing  brick  blodu  made  of  tha  mataiiala 
that  he  recommends  as  indispensable  in  the 
omutmation  of  such  a  work,  would  ba 
greater  than  that  at  whieh  granite  might  ba 
procured  from  the  Channel  Islands. 

From  this  and  other  calculations  it  ap. 
pears,  that  *<  the  mode  af  constructing  break- 
waters hitherto  obaerved,"  with  materials  of 
the  best  deacriptldn,  is  preferable,  in  aa 
economical  aenae,  to  that  propoaed  by  Mr. 
Bandel^  and  this  being  so,  that  ha  would 
vanounce  it.  We  have  this  rallaaca  on  Mr, 
I'i  diaaratiiNi  and  jodgaMOt,  that  he 


would  guard  himself  agAinet  asnmiBg  mqf* 
thmg  where  experianea,  the  only  sais  gnida, 
can  be  inferred  to ;  and,  in  a  great  natioMl 
work  like  thia,  would  not  propose  any  new^ 
fangled  notions  that  have  nothing  but  thait 
ingenuity  to  recommend  them. 

Article  16. — If  then  the  question,  wIm* 
ther  the  theory  of  the  upright  wall,  or  ttM 
established  practice  of  the  dope,  was  to  ba 
determined  by  the  opinions  of  a  minority  of 
competitors,  the  Gommisaion  m^ght  to  hafv 
deaidad  the  other  ways  foff  of  tta  ii^ 
engineers  who  gave  In  plana,  four  raaoa- 
mended  tha  sloping  breakwater  %  and,  ef  tiha 
other  four,  two  propose  a  ooBUiiation  ol 
tha  slope  below,  with  a  neariy  iQ»r|glit 
superstructure)  and  only  one  praflsra  tli« 
upright  wall,  and  this  provided  lia  propotl- 
tion  for  using  brick  blocks  at  Si  tons  wilgli* 
as  substitotes  for  stone,  be  adopted. 

Article  17.— The  following  U  a  list  of  tlM 
persons  whose  opinions  are  addueed  as  ad- 
vtting  the  construction  of  the  upright  wall  t 

I.  Professor  Airy  t  8.  Professor  Barlow  i 
3.  Major-general  Sir  J.  BuTgoyne;  4.  Sir 
Henry  de  la  Beche;  5.  Mr.  Hardeyt  4I« 
Major-general  Pasley;  7,  Captain  Yeteli; 
8.  M.  Beibell;  9.  Mr.  Brunei;  10.  Mr. 
Bremner. 

Article  IS.*— Professor  Alry'a  opinfoa  in 
matters  of  science  ia  unquestionably  entltlad 
to  the  very  highest  respect.  I  have  stodled 
vrith  the  greatest  attention  and  profit  tlM 
Astronomer  Royal's  tract,  in  which  tha 
phenomena  of  tides  and  waves  are  investi- 
gated by  a  refined  analysis  on  what  Is  called 
the  "  wave  theory."  It  is  assumed  that  hi 
deep  water,  the  motions  of  tha  partidas  an 
oscillatory,  and  that  the  rising  and  falltaig  of 
the  surface  of  the  sea  depend  on  the  hori- 
zontal movcBMnte  teeing  place  altematdy  hi 
the  same  and  in  contrary  directiona  i  that 
these  displacemente  are  represented  by  a 
periodical  function  (the  sine  or  cosine  of  an 
angle  depending  on  time.)  The  dronlar  ar 
elliptical  movement  df  the  particles  is  shown 
to  take  place  only  when  a  wave  i<  trani- 
raltted  along  a  channel  of  nniform  breadth 
and  depth ;  and  the  fkot  that,  as  tha  depth 
of  water  becomes  less,  waves  baaome  shorter 
and  their  fronta  steeper,  is  proved  to  be  in 
aocordaaee  with  what  may  be  deduced  fh>m 
the  theoretical  expressions  of  the  displace- 
mente. It  follows  from  this,  that,  as  a  aea« 
wave  advances  into  water  gradually  beoomiag 
shallower,  it  assumes  a  crested  ahape,  iha 
upper  particles  moving  towards  the  coast, 
till  at  length  the  top  rolls  over  the  base,  tb0 
wave  breaks,  and  a  surf  It  created.  Refer- 
ence is  made  in  this  article  to  the  special 
treatises  on  sea-waves  by  MM.  da  la  Co*- 
dray  and  Bremontier. 

When  Mr.  Airy  wM  Prtfofor  ol  KatonI 
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Pbilofopbf  at  Cambridge,  he  ezplaincd, 
with  taoceM,  that  waves  in  a  fluid  at  rest, 
such  aa  we  may  conceive  to  ariie  from 
throwing  a  atone  into  a  pond,  or  the  ordinary 
waves  in  a  dose  lake,  are  more  or  less  su- 
perficial nndttlations,  and  that,  in  reality,  no 
current,  or  onward  motion  of  the  fluid, 
appears  to  take  place.  I  well  remember, 
also,  that  he  invented  an  ingenious  machine 
by  which  he  illustrated  this  oscillatory  mo- 
tion. But  admitting  this  to  be  true,  to  a 
oonsiderable  extent,  in  a  pond  or  a  small  lakci 
it  if  totally  inapplicable  to  the  sea,  the  open 
lea,  in  Dover  Bay,  where  an  immense  body 
of  water  is  in  constant  motion,  by  tides 
rising  and  falling  fifteen  or  twenty  feet  in 
the  course  of  two  or  three  hours,  and  where 
the  sarfaee  is  liable  to  be  acted  upon  by 
heavy  gales,  which  drive  in  rolling  seas  in 
■uocession  with  rapid  onward  motion,  and 
therefore  producing  percussive  force  in  the 
direction  of  the  wind.  Without,  however, 
entering  here  on  Professor  Airy's  theory  of 
waves  in  the  deep  open  sea,  but  confining 
myself  to  deductions  from  that  theory,  as  to 
the  practical  effect  of  waves  in  gales  of  wind 
•n  erections  in  the  sea,  of  a  limited  depth  j 
and,  referring  to  the  questions  552  to  560, 
whitth  I  ventured  to  put  to  the  Astronomer 
Royal,  with  his  answers,  it  will  be  seen,  that 
instead  of  his  theory  (that  the  upright  wall 
ia  in  all  cases  preferable  to  the  slope)  being 
absolute,  this  eminent  authority  allows  that 
waves  in  a  breaking  or  broken  state  do  act 
peronssively  and  powerfully  as  hydraulio 
rams,  and  not  by  hydrostatio  pressure.  How 
^n  can  that  hydraulic  action  oease,  and 
become  merely  hydroatatioal  pressure,  unless 
it  has  first  exerted  a  force  of  impact  upon 
the  wall  which  arrests  its  motion  ?  Even  if 
the  wall  sbonld  stand  after  having  received 
the  shock,  the  concussion  must  be  more 
aevere  on  an  upright  wall,  In  the  ratio  above 
mentioned,  than  that  which  would  tak« 
place  OB  a  sloping  wall  of  equal  height. 

The  question  of  construction,  then,  re- 
solves itself  into  this ;  in  what  depths  of 
irater  do  waves  assume  that  form  and  acquire 
that  peroussive  fbrce  ?  Where,  according  to 
this,  should  the  slope  cease  and  the  upright 
wall  ooaimenee  ?    The  professor  says,  prac- 


tieal  opinion,  that  of  the  pilots,  oan  best 
determine  this. 

Those  whom  I  have  questioned  on  that 
fiibjeot  say,  that  this  vrill  be  found  to  take 
place,  in  heavy  galea  of  south-west  and 
•ontherly  winds,  throughout  nearly  the 
whole  of  Dover  Bay  at  low  water. 

However  this  may  be,  it  is  clear  from  the 
Astronomer  Royal's  deductions  from  hia 
own  theory,  that  there  should  be  a  sloping 
breakwater  in  the  shallower  parts  of  the 


apaoe  to  be  enolosed,  and  an  upright  wdl  In 
the  deeper. 

But  with  respect  to  the  practioal  question, 
Professor  Airy  states,  in  reply  to  question 
595,  whatever  theory  may  say,  **  that  build* 
ing  an  nnpright  wall  in  the  open  sea,  in 
seven  fathoms  water,  is  so  far  an  expert* 
mental  measure,  that  no  such  work  has  ever 
been  executed." 

With  every  respect,  then,  for  the  theo- 
retical opinion  of  this  high  authority,  I 
cannot  consider  that  it  would  juttHf  the 
Government  in  aanotioning  the  mode  of 
conatrvction  recommended  by  a  minority  of 
the  Commission  i  it  may  rather  be  inferred 
that  this  ia  contrary  to  the  deduotiona  •f 
science,  and  that,  if  the  diifioulties  of  eon^ 
struoting  such  a  wall  in  deep  water  could  be 
overcome,  It  would  be  incapable  of  resistiaB 
the  action  of  the  sea  where  waves  assume 
tiiat  shape,  and  possess  that  percussive 
power,  which  Mr.  Airy  admits. 

Article  19. — Professor  Barlow  has  most 
usefully  applied  mathematical  inveatigation 
to  practical  purposes,  and  knows  wdl  the 
difference  between  theoretical  views  an4 
practical  effeeta  upon  a  proposition  of  thii 
deseription.  In  hie  latter  of  the  6th  /anv* 
ary,  1846,  written  In  reply  to  the  question 
referred  to  him,  he  statea,  that  theory  ean- 
nal  safely  settle  that  questk>n  i  he  avowa 
that  he  baa  not  iuifieient  praedeal  know* 
ledge  or  experience  to  enable  him  to  apeelt 
confidently  on  the  snbjeot ;  expreseea  him- 
self difiidently,  cautiously,  uid  even  ambigii* 
ously,  as  to  the  theory  -,  and  rseemmendi 
that  the  question  be  referred  to  praetlcsl 
men  for  their  opinion,  made  upon  resulta 
obtained  from  actual  experience  and  obser«t 
vation.  The  learned  prelsssortherefofre  rather 
declined  and  disclaimed  giving  a  decide^ 
opinion  in  favotir  of  the  upright  wall  i  mA 
I  think  he  will  be  surprised  to  find  that  his 
letter  has  been  adduced,  by  a  mi^rity  ol 
the  Commiasion,  rather  aa  eonflietteg  withf 
than  aa  deferring  to  the  i^lniim  of  praetl^ 
eel  men.  Further  it  appeers,  by  the  pen* 
fssser'a  letter,  that  he  ie  decidedly  oppMo4 
to  the  theory  of  the  upright  waBi  fet  ht 
deniea  the  aasamption  on  which  It  is  baaed  i 
naoMly,  ''  that  wavee  have  po  onward  mo<4 
tion."  He  atatas,  "  there  can  be  no  donht 
that  wavee,  when  aeted  upon  by  tempeeluent 
wmds,  wiU  beat  with  great  violence  agaiaal 
any  obatade  opposed  to  their  progress  i  tbnt 
what  we  want  in  breakwatera  is,  to  resitfl 
that  force)  to  withatand  that  momentum f 
and  that  much  of  this  diieot  tiolcBee  would 
be  avoided  by  receiving  that  aetion  en  an 
incUned  surfsee." 

Article  20.— S.  I  refer  with  tlM  greateal 
tn   any 
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SEA  WALLS — SHOULD  THXT  BE  VERTICAL  OE  SLOFINO  ? 


Opinion  of  bo  eminent  a  man  as  Mijor- 
General  Sir  John  Burgoyne ;  bat  I  do  not 
read  liis  letter  on  tlie  comparative  meriti 
and  capabilities  of  the  upright  wall  and  the 
dope,  aa  containing  any  very  poiitive  or 
confident  preference  of  the  former  ;  and  in 
that  letter  It  is  admitted  that  there  can  be 
so  doubt  as  to  the  security  of  the  slope. 
This  distinguished  military  engineer  says : 

'*  The  effort  against  the  upright  wall  I 
eonoeiTe  would  be  far  less. 

'*  In  deep  water,  the  action  of  the  wave 
is,  I  apprehend*  an  up  and  down  undula- 
tion, the  water  having  very  little,  if  any, 
forward  motion,  except  where  it  breaks.  A 
flat  piece  of  wood,  floating  on  the  surface, 
and  presenting  no  hold  to  the  wind,  would 
progress  very  slowly  before  the  heaviest 
gale  I  therefore  I  consider  thst  there  would 
be  no  blow  or  impulse  generally  on  the 
upright  wall,  but  merely  the  weight  of 
water  from  the  top  of  the  wave  to  its  mean 
level,  to  be  supported. 

**  I  should  not  expect  that  the  wall  itself 
would  cause  the  waves  to  break,  and  even 
those  that  accidentally  did  so  at  that  par- 
ticular place  would  have  much  of  their 
force  caught  by  the  receding  of  the  previous 
wave,  so  as  rarely  to  atrike  with  much  force 
against  the  wall  itself. 

"  There  can  be  no  doubt  but  that  a  slope 
oould  be  given  to  a  breakwater  that  wpuld 
be  very  secure. 

**  In  HoUond,  the  shores,  even  of  sand, 
•re  in  many  parts  secured  against  the  whole 
force  of  the  North  Sea  by  a  surface  coating 
of  mere  clay  and  straw,  but  then  the  incli- 
nation is  exceedingly  gentle  quite  to  deep 
water,  not  more,  I  apprehend,  than  1  in 
18  or  1  in  24.  Aa  the  material  is  increased 
in  size  and  weight,  it  ia  to  be  presumed  that 
this  slope  may  be  increased.*' 

Article  21.— 4.  Sir  Henry  De  U  Beche 
ia  adduced  as  an  advocate  for  the  upright 
wall.  Now  the  theory  of  the  upright  wall 
rests  entirely  upon  the  assumption  that 
waves  have  no  progressive  forward  move- 
ment or  motion,  or  perenssive  force,  in 
acting  upon  erections  in  the  sea,  or  on 
coasta,  cliffs,  or  beaches.  But  Sir  U.  De 
la  Beche  expcessiy  states,  that  seas  in 
heavy  gales  of  wind  are  urged  onwards  in 
the  direction  of  the  wmda  which  raise  them ; 
that  waves  in  a  breaking  state  possess  enor- 
mous force  from  the  weight  and  velocity  of 
the  water  thrown  forward ;  and  the  follow- 
ing extracts  from  Ids  very  able  work,  "  How 
to  Observe  Geology,"  show  that  he  has 
been  erroneously  cited,  or  that  he  expressed 
himself  in  an  unguarded  manner,  when  he 
asserted  that  npri^t  walls  resembling  diifs 
are  more  capable  of  resisting  the  peroui- 
sivo  effects  of  waves  and  seas  than  slopes. 


In  the  very  able  vrork  which  this  c 
geologist  published,*  he  delivers  (page  53) 
the  following  rules  as  the  result  of  what  he 
had  observed  and  ascertained  with  respeot 
to  the  action  of  the  sea : 

'*  Properly  to  estimate  the  effecta  of  this 
power,  the  observer  should  be  present  on 
some  exposed  cosst,  such  as  that  of  the 
western  part  of  Ireland,  the  Land's  End, 
Cornwall,  or  among  the  western  islanda  of 
Scotland,  during  a  heavy  gale  from  the  west- 
ward, and  mark  the  crash  of  a  heavy  At* 
lantic  wave  when  it  strikes  the  coast.  The 
blow  is  sometimes  so  heavy  that  the  rod[ 
will  seem  to  tremble  beneath  his  feet.  He 
will  generally  And  in  aueh  situations,  that 
though  the  rocks  are  scooped  and  eavemed 
into  a  thousand  fantastic  shapes,  they  are 
still  hard  rocks,  for  no  others  could  oon- 
tinue  long  to  resist  the  almost  inoesssnt 
action  of  such  an  abrading  force.  Having 
witnessed  such  a  scene,  he  will  be  better 
able  to  appreciate  the  efiecta,  even  thoa|h 
the  waves  be  far  inferior  in  size,  upon  the 
softer  rocks  of  other  coasts. 

"  The  observer  should  carefully  remark 
the  direction  of  the  prevalent  winda,  and 
the  proportion  of  those  which  send  tlie 
greatest  waves,  or  seas  aa  they  are  termed, 
on  shore,  in  order  that  he  may  duly  appre- 
ciate the  loss  of  coast  sustained  in  those  di- 
rections where  the  force  of  the  breakers  ia 
greatest  and  most  incessant. 

**  It  must  not,  however,  be  forgotten  ibat 
coasts  where  breakera  reach  the  cUfTs  at  high 
water,  are  frequently  protected  by  beachea 
at  low  water ;  and  that  therefore  they  are 
removed  from  the  abrading  power  of  the 
waves,  during  all  the  time  that  they  break 
on  the  protecting  beaches,  a  time  which 
varies  with  the  varying  state  of  the  tides, 
and  the  state  of  the  weather  generally. 

'*  Other  encroachments  are  made  by  tim 
fall  of  masses  of  cliff  undermined  by  the 
waves,  the  cohesive  power  of  the  rock  not 
being  equal  to  its  weight,  or  the  action  of 
gravity  downwards.  If  a  rock  be  even 
sufficiently  cohesive  in  the  mass,  as  to  ad- 
mit of  considerable  excavation  without  fisll- 
ing,  a  time  must  come,  if  the  breakera 
continue  to  work  on  in  the  same  direcCioa, 
when  the  weight  of  the  superincumbent 
mass  would  be  such  that  it  must  fall. 

"  Where,  however,  a  great  mass  of  cliff 
does  fall,  in  the  manner  noticed  above,  the 
observer  should  direct  his  attention  to  its 
conservative  influence.  To  appreciate  this 
he  will  consider  the  hardness  of  the  rodE, 
the  position  into  which  it  has  fallen,  and  its 
new  power  of  bresking  the  waves  farther 


How  to  Observe  Goology.    London,  I8U. 


Digitized  by  VjOOQ  IC 


ON  THB  PROCESS  OF  SYNTHETIC  DIVISION. 


573 


from  iht  ooatt.  If  tha  mass  of  fallen  rock 
be  stratified,  much  will  depend  upon  the  hoe 
presented  to  the  breakers ;  for  if  it  fall  so 
that  the  plane  of  the  beds  remains  sloping 
seaward,  it  will  act  as  a  well-contriTed  waU 
erected  to  defend  the  cliff ;  but  if  the  beds 
shoald  be  exposed  rertically  after  the  fall, 
the  lutare  destmction  of  the  mass  would  be 
far  more  rapid,  and  its  conserratiTe  influence 
consequently  less." 

-    Now  this  testimony  is  better  founded  and 
much  safer  as  a  practical  guide,  than  that 
which  thia  distinguished  geologist  gave,  I 
think  conversationally,  in  answer  to  Ques- 
tion 205,  November,  21st,  1845,  where  he 
speaks  of  the  **  flop  and  comparatively  small 
action  of  the  sea,"  on  vertical  cliffs ;  and  I 
appeal  to  that  passage  in  his  work  in  which 
he  speaks  of  <*  the  crash  of  a  wave  when  it 
strikes  a  cUff  as  giving  so  heavy  a  blow  that 
the  rocks  seem  to  tremble  beneath  his  feet" 
Mr.  Lyell  makes  a  remarkable  statement 
respecting  Sberingham,  on  the  coast  of  Nor- 
folk :  '<  I  ascertained  m  1829,  some  facts 
which  throw  light  upon  the  rate  at  which 
the  sea  gains  on  the  Und.   It  was  computed, 
when  the  presentinn  was  built,  in  1805,  that 
it  would  require  70  years  for  the  sea  to  reach 
the  spot,  the  mean  loss  of  land  being  calculat- 
ed, from  previous  observations,  to  be  some- 
what less  than  one  yard  annually.    The  dis- 
tance between  the  house  and  the  sea  was  50 
yards ;  but  no  allowance  was  made  for  the 
flope  of  the  ground  being  from  the  sea,  in 
consequence  of  which  the  waste  was  naturally 
accelerated  every  year,  as  the  cliff  grew 
lower,   there   being,  at  every    succcMling 
period,  less  matter  to  remove  when  portions 
of  equal  area  frU  down.    Between  the  years 
1824  and  1829  no  less  than  17  yards  were 
swept  away,  and  only  a  small  garden  was 
then  left  between  the  building  and  the  sea. 
There  is  now  a  depth  of  20  feet,  sufficient 
to  float  a  frigate,  at  one  point,  in  the  harbour 
of  the  port,  where  only  48  years  ago  there 
stood  a  cliff  50  feet  high.     If  once  in  half  a 
oentury  an  equal  amount  of  change  were 
produced  at  once  by  the  momentary  shock 
of  an  earthquake,  history  would  be  filled 
with  records  of  such  wonderful  revolutions 
of  the  earth's  surface ;  but  if  the  conversion 
of  high  land  into  deep  sea  be  gradual,  it 
excites  only  local  attention." 

Article  22. — 5.  No  one  knows  better  than 
I  do  the  ability,  the  zeal,  and  the  intelli- 
gence which  Mr.  Hartley  has  displayed  in 
his  construction  of  the  Liverpool  Docks, 
and  the  hydraulic  works  in  the  River  Mer- 
sey; in  stating  his  evidence,  as  that  of  a 
practical  man,  in  favour  of  the  upright 
wall  in  the  open  sea  in  Dover  Bay,  I  think 
it  best  to  let  him  speak  for  himself. 

Qtutiion,   **  You  say  you  prefer  an  np- 


right  wall  to  any  other  form  for  a  break- 
water ;  do  you  know  any  certain  instance  of 
the  positive  experiment  of  a  wall  which  has 
stood  the  test  of  time  in  such  an  exposed 
situation,  and  on  such  a  monstrous  scale  as 
Dover  Harbour  may  require  .'—^liwioer.  I 
do  not. 

"  Is  it  merely  matter  of  opinion  f— That 
is  all. 

'<  This  perfectly  upright  wall  in  Dover 
Bay  in  seven  fathoms  water  is  an  experi- 
mental measure  you  admit  ? — Quite  so  as 
respects  myself. 

'*  With  respect  to  the  time  that  it  would 
take  to  make  a  breakwater,  is  that  opinion 
formed  upon  any  knowledge  of  Dover,  or 
the  difficulties  of  making  a  wall  at  Dover  ? 
-^No,  it  is  only  founded  upon  a  supposition 
of  what  the  sea  is  in  general,  and  supposing 
I  was  to  attend  to  it  myself,  and  had  nothing 
else  to  do ;  but  it  is  a  vague  sort  of  idea. 

*'  You  are  not  acquainted  with  the  loca- 
lity ?—>No,  not  sufficiently;  I  have  been 
there  two  or  three  times. 

*'  Have  you  ever  built  a  wall  yourself  in 
snch  deep  water  as  that  ? — No,  never." 
{To  be  continued.) 


OS  THB  PKOCB88  OF  SYNTHETIC  DIVISION. 

Sir, — Allow  me,  through  the  medium 
of  your  Journal,  to  call  the  attention  of 
mathematicians  to  the  following  extract 
from  the  Cours  Complet  de  MathSma" 
tiques  Pures,  par  L.  B.  Fraucoeur,  se- 
cond edition.    Paris:  1819. 

Extract, 

Art  500,  page  36,  vol.  2. — "  Apres  avoir 
transpose,  r^duit  et  divis^  par  le  coefficient 
de  la  plus  haute  puissance  de  x,  toute  equa- 
tion k  la  forme  a?™  +  par»»- 1  +  ^jr»»-2 

tx  +  u^O,  que  nous  repr^senterons,   pour 

abr^ger,  par  X»  0 ;  p,  7, u,  soot  des 

nbmbres  positifs,  n^gatifs,  on  z^ro.  On 
nomme  racioe  toute  quantity  (a)  qui,  sub- 
stitute h,  Xf  rednit  X  ^  z^ro,  on  donne  am  + 

jww-i+yaw-2 +«bO.      Soit    (a) 

une  quantity  prise  au  hasard,  divisions  par 
x—a  le  poljnome  propose- X.  On  a  de- 
montr^,  p.  132  du  ler  vol.,  que  si  Ton 
pousse  le  calcul  jnsqa'  ii  ce  que  x  n'entre 
plus  dans  le  dividende,  on  arrive  au  reste 

am  +/7o»-i  +  qan-i u  ;    expresiion 

qui  est  nulle  si  (a)  est  racine,  et  qui  n'est 
pas  nulle  si  (a)  n'est  pas  racine.  Done  X 
est  ou  n'est  pas  divisible  par  x-a,  selon 
que  (a)  est  on  n*est  pas  racine  de  Inequa- 
tion X^-O.     . 

En  outre,  on  a  vu  que  lea  coefficiens  du 
quotient  sent  de  la  forme  a^+pam-i^ 
9am -2., ., ,,  +«a°;  en  sorte  que  chacun  so 
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d^ill  dd  prMdent  en  to  tuiilUpIUuit  par 
(•),et  ajoatant  an  prodnit  la  aoeffieient  i 
du  tame  qui,  dana  X,  a  la  mftme  paiaaanee 
da  4r.    Done  powr  ditfUeTf  par  example, 

a*-5a^+7a»-4a«-*+X3par*-2. 
o„2.  +  1-3+1-2-5;  reate  +  8,  ja 
poaa  le  coeffidant  1  da  «*  aoua— 5  \  je  mul- 
tiplie  1  par  2,  yaleur  de  (a),  et  j'igoute-5 1 
lxa*-5--3  qua  j'^ria  aoaa-t-;;  da 
]n£iaa-3x24-7-  +  lrqaa  je  poae  aaoa--* 

4;  lxa-4«-2,  ate Lm  nomWm 

deta2*  ligne  9<mt  Ui  eoeffieUm»  dm  fotimt 
««-3;B'-f«s-2«-*5»lanataaat+3.  Void 
VB  aatia  axamplada  oa  aa]«id  oh  la  diTiaiOEB 
r^naait: 

4:rS  +  e#*-.8Jf»-ftflP»+6*+2  pu  *  +  2. 
4«-2,     4-4-2-44-2-1-1  s  reatecte." 

la  tba  aubaeqiieiit  edition  of  the  «<  Gonra" 
tba  *<  prooaaa  "  \a  denAonakrated  and  applied 
to  the  traDaforinafcion  of  eqnationa  almott 
exactlj  in  Horaer'a  manner,  aa  in  the  fol- 
lowing axampla,  where  p  ia  aaanmed««-d- 


Paetor  S. 


(I 


Ph>poBed  eqnttloiH* 

2<r«  -  Tx*- 12;>>  +  4« -f  184  ««, 
'2     -1     -15  -41   +     « 
2+5+0  -41 
2     +11+33 
^2     +17 

Tranaformed  eqmation  ajr«+17|r>+S%*--* 
41y  +  6  »=  0/'— JBIoeiUedPa  JYtmOtHtm,  p^ 
33—4,  alao  pp.  37—8.  Camhrid^,  IMO. 
My  ohjeet  in  propaaing  the  above  for 
oonaideratioB  ia  to  aaeertaln  whalhar  1 
eosnr'a  dalm  to  the  dfaoorery  of  the  i 
of  •«  SynthetioDiHrion''  kiMk|»rfar  to  i 
of  Homer  I  aadng  that  tiie  method  appeasM 
to  be  hiddentolly  8>vm  by  Franeoav  l» 
1819,  and  Homer  did  not  frtifmU^  aatka 
known  hia  diaoovary  nattt  Jane,  1821 »  mm 
pMUlf  nntil  1827.  See  <«  Daviei^a  teta- 
liona  to  Hntton'a  Cowae,"  p.  94. 
I  am,  Or,  yonra,  &e., 

Tbo8.  WiLXnraoir* 
Itaroley,  LaneaaUfv,  Joiw  i,  IMS. 


WBBKLT  LIST  OV  NEW  BN0I.I8H  PATKNTB. 


Henry  Adoook,  of  Moorf«ta-itveeU  London,  civil 
engineer,  for  certain  improyementf  In  furnaces  and 
flre-placea.    June  8 ;  lix  mootba. 

William  Brindley,  of  Birmingham,  manufiscturer, 
fbr  improvementa  in  the  manufacture  of  axtiolea  oC 
papler-maene.    June  6;  six  months. 

Rlehard  Barnes,  of  Wlgan,  Laneaater,  gas  engi- 
neer, for  oertaln  improved  apparatus  for  mann£(w- 
taring  gas  for  illumination,  part  of  which  improve- 
aaenta  U  i^plicable  to  retorts  for  distilling  psrroll^- 
iieoua  aeid  and  othai  almllar  pnxf  oses.  June  6} 
•ix  months. 

Benjamin  Lathrop,  of  King-street,  Cheapsidep 
Esq.,  for  an  improved  wheel  for  railway  purposes. 


(Being  ptf  tly  a  oamMudcatiiai.) 

months.  _-^ 

Joseph  Foot,  of  Spltal-squire,  MIddleicx.  ^ 
maaumetorer,  fcr  improvements  m  marking  sK«Ena 
of  silk.  (Being  a  oommunlssaiofi.)  Jiwa  •;  att 
jnonths. 

Joshua  Procter  Westhcad,  of  Manchwter,  manu- 
flMturlag  tox  Into  fkbrlcs.  (Being  a  eomnxnotes- 
tion.)    June  B;  alzmontha.  

Thomas  Dalton,  of  Coventry,  sQk  oyer,  tm  WIp 
provemenU  in  the  manullMture  of  mnfatt  gUqpai 
and  bnUlons.    June  8;  six  monthi. 

Alexander  Paul  Maril  Darlia,  of  Pirii,  9twmm, 
gentleman,  for  imurovementa  in  obtaiolag  maitva 
power.    June  8;  iUmontha, 


Date  of 
Registra- 
tion. 

No.  in 
the  Re- 
gister. 

June  9 

H64 

1465 
1466 

6 

7 

1487 
1468 

rwr— — 

WSBKLT  LI8T  OF  DBtlOMS  TOn  AETICLIB  OF  UTILITY   &EaT8TBBJI0. 


Proprietors'  Names.  Addreisei.  Snltfoets  of  Detigitt. 

Bock  and  Son Hastings  Carriage  head. 

WlUiam  Southam  .m...  Nuneaton,  Warwickshire  .^ Pneomatio  flour  I 

John  Eaton  ^ Woodford,      near     Thrapston, 

Northamptonshire ...m.  Tipping  cast. 

WiniamBonser  lUnolton,  Nottinghamshire.^...  A  drain  pipe. 

Ephnrim       Ferdinand 
Wollheim m. Paria  .« ^.^....m «...  Conbtoothe 


anbertttunentt^ 


To  finsineers  and  Boilei^Mak«rft« 

T  AP- WELDED  IRON  TUBES,  FOR  MARINE  AND  LOCO^IOTIVB  STEAM-BOILERS,  Tntot 
-"  for  Steam,  Gas,  and  other  purposes  :~all  sorU  of  Gas  Fittings.  The  Birmingham  Paient  Iwa 
Tube  Company,  42,  Cambridge-street,  Birmingham,  and  Smethwick,  Staffordshire,  maaoftetare  Milan 
and  Oa«  Tubes,  under  an  exclusive  License  from  Mr.  Richard  Prosser,  the  Paieutee. 

These  Tubes  are  extensively  uaed  in  the  Boilers  of  Marine  and  Locomotive  Steam  Engines  U 
England  and  on  the  Continent ;— are  Stron;?er,  Lighter,  Cheaper,  and  more  Durable  than  Bras«  « 
(^pper  Tubes,  and  are  warranted  not  to  open  in  the  weld. 

48*  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works— Smetliwiek,  BtafibrdildM. 

LONDON  WAREHOUSE— No.  68,  UPPER  THAMES-STREET. 

Digitized  by  VjOOQ  IC 


OVTTA  VEBLCBA  COMPAXTTS  W0HS8, 

WHARF  ROAD,  CITT  ROAD, 

Loiuhn,  lit  April,  1848. 

WWR  OUTTA  PSBCHA  COMPANY  have  great  pleafure  In  stating  that  the  tteadOy  increasing  demand 
■^  tm  the  Patsm*  Gvtta  Pebcha  Dkitiho  Bawds  Jnstifles  the  utmost  confidence  that  they  are  fUlly 
approved. 

Their  durability  and  strength— permanent  contractility  and  uniformity  of  substance— their  non-suscep- 
libtllty  of  Injury  from  contact  with  Oils,  Grease,  Acids,  Alkalies,  or  Water— and  the  facility  with  which  tie 
aingle  joint  required  can  be  made  in  Bands  of  any  length— render  them  supeiior  for  almost  all  werking 
j^'ttrposes,  and  decidedly  economical. 

Galosh  Bs,  Tttbiko  of  all  sizes,  Bovatxs,  Catrbtxbs,Stxthb8copbs,  and  other  Surgical  Instruments; 
MpvLOiiios  roB  PicTtrBX  Fbambs  and  other  decorative  puposei)  Whim,  Tsovaa)  TBHiiia,  G«up,  and 
CxicxxT  Balls,  kc,  in  great  yariety. 

Patent  Ghitta  Pev^diA  flkoe  8«1m. 

The  nplieahUity  of  Ontta  Percha  Soles  tot  Boots  and  fihoee  havhM  been  extenaiTe]y  amA  wtisfhgtorUy 
taated,  we  ean  unhesitatingly  recommend  the  material  prepared  for  tnlf  puipoee,  tta  merits  having  been 
sbknowledced  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
#•  long  ae  leather,  with  great  additional  personal  comfbrt;  and  they  remain  perfectly  imperrlous  to  wet 
imtU  qnite  worn  tiuoiigh. 

Boot  and  8hoe  Soles  for  CNmmier  Wear. 


9ke  flset  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  eacaipe  the  snffBrlag  which  theproverblal  uncertainty  of  our  climate,  xtxx  iv  Swmxb,  so  often 
lalllets  upon  the  incautious,  and  this  eflect  may  be  secured  by  a  Sole  so  thin  and  light,  aa  to  afford  to  the 


wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

At  tk4  tamt  timtf  the  remarkable  non-condneUng  preperHet  ^f  Outia  Fmekm  affwd  a  mosI  vaimtM*  ff^t' 
t^Hon  tg  ikou  who  are  tnbjeeted  i6  s^feringor  fncomvenienee  bg  walking  upon  heated  pmfewuaU. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  aa  compared  with  Leather,  has  long  since  been 
ieoided  In  Ikrour  of  the  former;  and  no  InHtance  of  fattore  has  yet  come  to  lae  lutow- 
iSJtge  ef  tae  Oompaa j  wbi^  may  not  be  aaerfbed  to  »  neglect  of  their  printed 

Teetimonlale  relatiai;  to  Sboe  Solea« 

'*  Of  all  the  diaosfveites  and  inventions  which  have  hitherto  been  brought  into  notice  for  the  pmrpose  of 
yieasrving  the  feet  ftrom  damp,  nothing  is  oomparable,  either  in  cheapness  or  efBeiency,  to  Gutu  Percha. 
eardeners  eapeelaUy,  whose  daily  oocupadons  oceaaion  them  to  be  much  in  the  open  air,  and  working  or 
atanding  on  wet  ground,  will  Snd  this  pliable  and  simple  enbstanee  of  inApite  value.  The  natural  oanllen 
which  one  usually  feels  with  respect  to  new  things,  eapeciaUy  when  they  eome  eerf  kighlp  recommended, 
prevented  us  f^om  listening  with  much  attention  to  what  we  regarded  aa  pretended  excellencies.  We  Were, 
however,  induced  to  make  the  trial  of  a  pair  of  '  Gutta  Pereha  Soles,'  and  after  the  expertaneat  of  betwixt 
two  and  three  months  of  daily  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Qutia  Percha  Soles 
are,  for  dryness  and  warmness  to  the  feet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dun^ 
bllity,  it  tt  equal,  and,  we  think,  superior  to  leather."— Gar<f«n<r«' off<<  ^orMers'/oaraAi,  February  IS, 

{C9p9.y  -^—  Lowndes-street,  12th  November,  184^. 

Mt  dbab  Sib,— I  have  for  some  time  worn  the  Outta  Pereha  Soles,  and  am  very  happy  to  bear  testi- 
mony to  the  admirable  qualities  of  this  substance  for  the  purpose  of  Shoe-making,  Ibr  it  is  not  only  veiy 
durable,  but  perfeotiy  imporvions  to  wet. 

The  Outia  Pereha,  I  find,  possesses  properties  which  render  it  invaluable  for  winter  shoes.  li  ie,  coai- 
pared  with  Lemther,  a  $hw  conductor  oj  heat ;  the  effect  of  this  is,  that  the  warmth  of  the  feet  is  retained, 
however  oold  the  surfiteo  may  be  on  which  the  person  stands,  and  that  clammy  dampness,  so  ohJectionable 
in  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  first  using  Gutta  Percha  shoes,  the  wearer 
is  Ibrclbly  struck  with  the  superior  warmth  and  comfort  which  is  produced  by  this  non-conducting  property, 
and  I  eonSdenthr  piedlet  that  all  thoee  who  try  Gutta  Percha  wiu  be  steady  nustomers.-^I  am.  my  dear 
Sir.  very  truly  youra,  J AM£S  C.  CUMMINQ,  M.IX 

To  C.  Hancock,  Esq.,  the  Gntta  Percha  Company. 

GxNTLXMXH,— I  have  given  the  Gutta  Pereha  Boot  SoUi  what  may  be  considered  a  fair  trial  i  namely, 
three  months'  constant  wear  on  a  rough  gravelly  road,  and  can  bear  testimony  to  its  usefulness ;  with  proper 
eara  impmUin§  them  e»,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  Leather, 
and,  being  impervious  to  wet,  wiU  be  found  invaluable  to  persons  subject  to  damp  or  cold  feet.   W.  0IAB, 

Kovemoer  4th|  1847.  Principal  Oflicer  H.  M.  Customs,  WUtataMe. 

.(C«l»r-)  ,     ..        ..      *.  ....         idanciieAlef,UMare1i,JWIi 

Sia,— in  the  month  of  Atigiist  lasi  I  hsg^ot  io  wear  a  pair  of  Gutta  Percha  Soles,  put  on  by  my  father, 
who  is  a  shoemaker,  No.  IS,  Port-street,  and  have  worn  them  every  day  since,  being  upwards  of  six 
monthe,  and  I  am  certain  that,  if  the  upper  leathers  were  qot  worn  out,  the  sotts  would  wear  a  month 
longer.    They  have  out- worn  three  pairs  of  heels,  which  had  strong  iron  naila  beat  in.— Yours,  &c, 
(Signed)  ALFKKD  LAMB, 

Porter  at  Vindlater  and  Mackie's,  £xchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  II,  Corporation- street. 

(Copg.)  Manchester,  8th  March,  T848. 

Sia,— It  is  with  pleasure  that  I  bear  testimony  to  the  good  qualities  of  Gutta  Percha  Soles.  You  are 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  in  all  weathers; 
and  tlnee  I  began  to  near  Gutta  Percha  Soles,  1  have  not  had  to  complain  of  wet  or  cold  feet :  the  pair  I 
have  on  now  have  been  la  almost  daily  use  for  more  than  four  monti.s,  and  iry  fear  Is  that  the  upper 
leathere  wiU  be  worn  out  first.  1  am  quite  svre  that  I  »ave  trom  thirty  to  fifty  per  cent,  in  the  cost  oi 
aheee,  to  coMeqaeaee  of  my  Ihmiliy  wearing  Gutta  Pereha  Soies,  and,  so  lengaa  I  can  get  them,  I  intend  to 
eear  them  to  pfefsreBoe  to  anything  eh'e  f  have  seen.*- Yours  respectfully,    THOMAS  WBlTEHBAlX, 

To  Mr.  Henry  SUtham,  11,  CorporatioB-Btreet.  Gas  Office,  Town  HaU,  Klng-stzeet. 
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ADTB&TISBMBNT8. 


To  lATentors  mnd  Patentees. 

MESSRS.  ROBERTSON  &  CO., 

PATXMT  SOLICIIOai, 

(Of  which  lira  Mr.  J.  C.  ROBERTSON,  the 
Editor  of  the  M»chakic«»  Maoaximb  from  Ita 
commencement  In  1823.  l«  prlnclpil    partner,) 

The  proenration  of  Patents 

For  England,  ScotUnd,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  aU  buti- 
neis  relating  to  Patsmti. 

SpecUlcations  Drawn  or  Ber&sed. 

DISCLAIICBRB,  AND  IfBMOaANDUlfS   0» 
ALTBRATIOK    PaiPAaSO    AND    SNaOLLBD. 

OaToaU  Entered  and  Oppositions 
Oondneted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Seatchea  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTice  on  Gases  snbmittedj  Ac.  dtc. 

Mbsbeb.  ROBERTSON  &  CO. 
POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.)  and  regularly 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

AdTantages  of  ResisteringDe- 
migns  for  Articles  of  Utility. 

Under  the  New  DeHgm  Jc$,  6  and  7  Tic.  e.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years .  _ ,  ^  ^^ ,  ^ 
Protection  at  a  moderate  expense  (from  12i.  to  201.) 

Protection  Immediate,  (may  be  obtained  In  most 
cases  within  a  couple  of  days. )  ,  ..     ^v 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons.  «    ,  ,. 

Summary  remedy  for  I  nfnngements, 

Por  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Af*cAoa«c#'  Magazine, 
No:  1047.  price  Srf.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act;  see  the  subsequent 
Monthly  Parts.  ^,       *     *v 

SpeclllcaUons  and  Drawings ,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  In  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  vid  Deiigns  RegistraUon  Agents,  166, 
Pleei'Sireet.  ,  .  .      ^       ^  .  *v- 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic.  c.  100. 


TO  ARCHITECTS,  BUILDERS,  &c. 
Copper-l/Vire  Cord. 

KS.  NEWALL&Co.'s  PATENT  IMPROVED 
•  COPPER-WIRE  CORD  for  WINDOW  SASH 
LINES,  Hothouses.  Lightning  Conductors,  Hang- 
ing Pictures,  Clock  Cord,  and  various  other  purposes 
for  which  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  is  fast  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with 
the  above.  The  Wire  Cord  may  be  had  wholesale, 
and  specimens  seen  at  the  Office  of  the  Patentees, 


No.  163,  Pwchureh-rtriet, W. T. ALLEN ^Ajjeiit j 
or  retail  of  O.  and  J.  DEANE,  46,  King  WlUlaxn- 
Btreet,  and  E.  PARKS,  140,  Fleet-street;  alto  of 

all  respectable  Ironmongers. 

Wliat  to  Baty  IMnk,  aad 
AToid* 

SouiD  DioBSTiox  1     What  a  boon  I  but  what  a 
rarity  1    All  the  wealth  In  the  world  cannot  boy  it, 
and  yet  how  simple  it  Is  to  secure  it.    Dreamtosa 
niirhtB  I— How  i«fteshing  Is  a  good  night* erect,  and 
hw  few  obtain  It!    How  fearflil  is  illneea,  and  whe 
have  we  to  blame  for  it  but  ourselves  t    Fhyaie  ■ 
one  evil  to  cure  another;  but  caution  keeps  off  men 
Are  than  water  quenches.    Reader,  if  you  Talna  tias 
desiderata  of  good  health  in  the  day,  and  tniiqml 
repose  at  nights,  together  with  mental  larenity  at 
all  times,  or  should  Uick  flrmneas  of  nerre  or  m- 
pose,  or  suffer  fhnn  the  sorrows  of  an  afllicted  body, 
seek  how  to  obtain  the  former,  and  remove  the 
latter,  in  DR.  CULVERWELL*S  little  Memoirs, 
ealled  "HOW  TO  IdYBi  or,  WHAT  TO  BAT, 
DRINK,   and    AVOID;"  and  Ita    Companiost- 
"  HOW  to  be  HAPPY  "  (the  price  Is  but  Is.  each; 
if  by  post,  1  s.  6d.  in  stamps.)    They  recommend  no 
nostrum,  pUl,  or  bahn,  but  render  every  ^tuosior 
master  or  mistress  of  his  or  her  own  case.    Th^ 
tell  home-truths,  and  detail  fscU  that  may  astoond, 
but  which  are  worthy  of  recognition;  and  they  Paa- 
thermore  unmystifjr  the  laws  of  life,  health,  and 
happiness;  that  how  to  live  happOy  and  conteni- 
edly,  is  rendered  clear  and  open  to  the  humblest 
intelligence.    To  be  had  of  Sherwood,  M,  Pal«- 
noster-row;  Cailralho,  147,  Fleet-street;  Mmn^, 
Comhill;  Ndson,  467,  West  Strand,  and  aU  book- 
seUers ;  or  direct  Irom  the  Author,  10,  A^yU- 
place.  Regent  street,  who  can  be  personaUy  con- 
ferred with  daUy  till  four,  and  in  the  eroning  tiU 
nine. 
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LORD  WILLOVOHBr  DB  B&VSBT'b  IMFBOTBD  PBAT-COMfBBBSIKS  UXCttOXt, 


Sir, — ^HftTiDg  improved  my  machinery 
for  the  compression  of  peat,*  I  take 
the  liberty  ot  inclosing  a  drawing  and 
description  of  it  in  its  present  state.  The 
advantages  obtained  are, 

1st.  Uniform  pressure. 
^   2nd.    The  means  of  regulating  the 
pressure;  and 

3rd.  Security  from  the  danger  of 
breaking  the  machinery  or  impeding  its 
action: 

I  am.  Sir,  yours,  &c., 

WlLLOUOHBT  DB  EbBSBT. 
142,  PlocadiUy,  June  IS,  1848. 

Description. 
Fig.  1  is  an  elevation  of  my  improved 
crank  machine,  as  at  work  compressing 
peat  on  one  of  my  estates  in  Scotland ; 
and  fig.  2  is  an  elevation  of  it.  The 
links,  a  a,  are  connected  with  the  bolts, 
hb,  oi  the  plummer-block  of  the  crank- 
shaft at  the  one  end,  and  with  the  lever, 
c,  at  the  other.  The  lever,  c,  is  con- 
nected by  the  rod,  </,  with  the  under 
lever,  «,  and  at  the  extreme  end  of  this 
lever  a  weight,  /,  is  suspended,  to  keep 
the  crank-shah  down.  A  similar  ar- 
rangement of  levers  is  on  the  other  side 
of  the  DMehine,  as  shown  by  fig.  2.  The 


weight,  /,  is  attached  to  both  acts  of 
levers  in  a  pit  under  the  machine. 

When  the  crank,  g,  (fig.  2,)  is  tamed 
round,  and  the  piston,  A,  fiixlUght  ih  eoa- 
tact  with  the  peat,  the  crank-shaft  will 
be  forced  upwards,-  and  the  top  of  the 
plummer-blocks,  which  are  conneeted 
with  the  levers  by  the  links,  a  a,  will 
rise  when  the  pressure  exceeds  the  cal- 
culated power,  or  36  tons,  suppoBing  the 
weight,  /,  to  be  only  half  a  ton ;  and 
thus  the  danger  of  breaking  the  machine, 
when  the  drawer,  r,  in  which  the  peat  is 
placed,  happens  to  be  too  full  for  tihe 
crank  to  turn  round*  is  avoided. 

By  this  improvement,  each  time  the 
crank  makes  a  revolution,  the  full  power 
of  the  machine  to  compress  the  peat  is 
repeated,  until  the  levers  cease  to  rise, 
which  does  not  happen  before  the  peat 
has  received  great  density,  or  rather,  be- 
fore a  large  quantity  of  the  water  which 
it  contains  has  been  expelled  from  it 
through  the  filtering  bottom  of  the 
drawer,  t,  and  also  by  the  filtering  chan- 
nels in  the  surface  of  the  piston,  »,  as 
was  fully  explained  on  a  former  occa- 
sion in  the  columns  of  your  valuable 
Magazine. 


ON  THB   MOTION   OF  WATB8. 


InMahan*8  <<  Civil  Engineering"  (o. 
194  of  the  English  edition,  edited  by 
Professor  Barlow,)  the  following  obser- 
vations are  made : 

"  A  good  theory  of  waves,  which 
shall  satisfactorily  explain  all  their  phe- 
nomena, is  still  a  desideratum  in  science. 
It  is  known  that  they  are  produced  by 
wJnds  acting  on  the  surfiice  of  the  sea ; 
but  how  far  this  action  extends  below 
the  surface,  and  what  are  its  effects  at 
Tarious  depths,  are  questions  that  remain 
to  be  answer^  The  most  commonly 
received  theory  is,  that  a  wave  is  a  sim- 
ple oscillation  of  the  water,  in  which 
each  particle  rises  and  falls  in  a  vertical 
line  a  certain  distance  during  each  oscil- 
lation, without  receiving  any  motion  of 
translation  in  a  horizontal  direction  ,*  and 
that  the  effects  caused  by  this  oscillation 
are  only  felt  within  its  limits,  or  between 


the  highest  and  lowest  points  of  the 
wave ;  or,  if  felt  beneath  the  surface  of 
the  water,  they  are  only  so  at  very 
inconsiderable  aepths.  The  objection  to 
this  theory  is,  that  it  does  not  explain 
many  phenomena  which  are  observed  in 
connection  with  waves. 

"  In  a  recent  French  work  on  the  8at>. 
ject,  its  author,  Colonel  Emy,  an  engi- 
neer of  high  standing,  combats  uie 
received  theory,  and  contends  that  the 
particles  of  water  receive  also  a  motion 
of  translation  horizontally,  which,  with 
that  of  ascension,  cause  the  particles  to 
assume  an  orbicular  motion,  each  particle 
describing  an  orbit  which  he  supposes  to 
be  elliptical.  He  farther  contends,  Uiat 
in  this  manner  the  particles  at  the  surface 
communicate  their  motion  to  those  just 
below  them,  and  these  affain  to  the  next, 
and  so  on  downwards,  me  intensity  de- 


•  For  preTiouB  deecrlptloni  of  this  niAchineiy,  lee  Meeh.Ma$.,  vol.  zxvii.,  p.  193,  and  toL  zxri., 
p«  449.vj(j>f  M.  M. 
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creasing  firom  the  surface,  without,  how- 
ever, becoming  insensible  at  even  very 
considerable  depths;  and  that  in  this 
way,  owing  to  the  reaction  from  the  bot- 
tom, an  immense  volume  if  water  is  nro- 
pelJed  along  the  bottom  itself,  with  a 
motion  of  translation  so  powerful  as  to 
overthrow  obstacles  of  the  greatest 
strength,  if  directly  opposed  to  it.  From 
this  he  argues,  that  walls  built  to  resist 
the  shock  of  the  waves  should  receive  a 
very  great  batter  at  the  base,  and  that 
this  iMtter  should  be  gradually  increased 
upwards  until,  towards  the  top,  the  wall 
should  project  over,  thus  presenting  a 
concave  surface  to  throw  the  water  \^k. 
By  adopting  thb  form,  he  contends  that 
the  mass  of  water  which  is  rolled  forward, 
as  it  were,  on  the  bottom,  when  it  strikes 
the  face  of  the  wall,  will  ascend  along  it, 
and  thus  gradually  lose  its  momentum ; 
but  how  far  these  views  are  correct, 
remains  to  be  determined.  It  appears, 
from  experiments  made  bv  the  autnor  in 
question  upon  walls  of  the  form  here 
described,  that  they  fully  answered  their 
intended  purpose." 

This  was  written  in  1837,  and  Colonel 
Emy's  work  must,  of  course,  be  of  still 
earlier  date.  In  the  '*  Cambridge  Phi- 
losophical Transactions**  for  1837  and 
1839  there  are  two  papers,  by  Mr.  Green, 
on  this  subject  of  waves ;  in  the  second 
of  which  the  circular  motion  of  each 
particle  of  water  is  deduced  from  the 
general  equations  of  fluid  motion,  on  the 
supposition  of  an  unlimited  depth  of 
water ;  and  as  the  investigation  is  short, 
and  m^  be  interesting  to  some  readers 
of  the  Magazine,  I  shall  here  give  it : 

**  The  theory  of  the  motion  of  waves 
in  a  deep  sea,  taking  the  most  simple 
case,  in  which  the  oscillations  follow  the 
law  of  the  cyoloidal  pendulum,  and  con- 
sidering the  depth  as  infinite,  is  extremely 
easy,  and  may  oe  thus  exhibited: 

^*  Take  the  plane  (xz)  perpendicular  to 
the  ridge  of  one  of  the  waves  supposed 
to  extend  indefinitely  in  the  direction  of 
the  axis  ^),  and  let  the  velocities  of  the 
fluid  particles  be  independent  of  the  co- 
ordinate y.  Then  if  we  conceive  the 
axis  (z)  to  be  directed  vertically  down- 
wards, and  the  plane  (xy)  to  coincide 
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with  the  surface  of  the  sea  in  equili- 
brium, we  have  generally 


9M 


-JL«^ 


dt 


The  condition  due  to  the  upper  surface, 
found  as  before,  is 

^dz      di^ 

From  what  precedes,  it  will  be  deMr  that 
we  have  now  only  to  satisfy  the  seoond 
of  the  general  equations,  in  oonlunetkni 
with  the  condition  just  given.  This  may 
be  effected  most  convenieDtly  by  tskfa^; 
2*^ 


^-H.e     ^ 


sin  ^  {vt^x). 


y=jr«";ort>= 


hj  which  the  general  equation  is  imme- 
diately satisfied,  and  the  condition  due  to 
the  surface  gives 

2ir 

where  X  is  evidently  the  length  of  a 
wave. 

**  Hence  the  velocity  of  these  waves 

vary  as  v%  agreeably  to  what  Newton 
asserts.  But  the  value  assigned  by  the 
eorrect  theory  exceeds  NewUm*8  vafut  in 

the  ratio  of  vlr  to  V%  or  of  5  to  4 
nearly. 

'*What  immediately  precedes  is  not 
given  as  new,  but  merely  on  account  of 
the  extreme  simplicitv  of  the  analyda 
employed.  We  shall,  moreover,  be 
able  thence  to  deduce  a  singular  conse« 
quence,  which  has  not  been  before 
noticed,  that  I  am  aware  of. 

''Let  a,  b,  c,  be  the  co-ordinates  of  any 
particle  P  of  the  fliud  when  in  equili« 
Drium.    Then  since 
2ir 


^—H.s 


•(W-or). 


2ir 


=  -^rr*  .cos  ->—.(•*-«). 


■2flrt? 


d« 


H 


*-a+S-«--^ 


And  the  general  formule  (2)  give 

T  2t 

^      .slny(»/-a). 

0  o2 
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.  d*         ,   H 

dc  V 


X 


Hence  (*-«)"  + (r- 

And  therefore  any  particle  P  revolves 
continually  in  a  circular  orbit  of  which 
the  radius  Is 

H  _2jrc 
T^  — 
round  the  point  which  it  would  occupy 
in  a  state  of  equilibrium.  The  radius 
of  this  circle,  and  consequently  the  agita- 
tion of  ^e  fluid  particles,  decreases  very 
rapidly  as  the  aepth  (c)  increases,  and 
much  more  rapidly  for  short  than  long 
waves,  agreeable  to  observation.  More- 
over, the  direction  of  the  rotation  is  such, 
that  in  the  upper  part  of  the  circle  the 
point  F  moves  in  the  direction  of  the 
motion  of  the  wave.  Hence,  as  in  the 
propagation  of  the  great  primary  wave, 
the  actual  motion  of  the  fluid  particles  is 
direct  where  the  surface  of  the  fluid 
rises  above  that  of  equilibrium,  and 
retrograde  in  the  contrary  case." 

There  are  some  steps  in  the  preceding 
investigation  which  require  supplying. 

1st.  The  condition  due  to  tne  upper 
Borface.  The  condition  that  the  parti- 
cles which  at  anv  time  are  on  the  sur- 
face, continue  always  to  form  part  of 
the  same  surface,  gives  the  following 
equation, 

df        Af        V  ^     V    ^ 

di'''''d^^'''Ty^'"'di^^' 

(See  Poisson,  "  Trait6  de  Mccanique," 

tome  ii.  art.  652),  /(f, »,  y, «,)  =0  being 

the  equation  to  the  surface,  and 

d<ft         <f 0         d^ 

being  the  velocities  parallel  to  the  co- 
ordinate axes.  In  the  present  case,  let 
xec  +  ^  be  the  equation  to  the  surface  of 
the  water,  c  being  the  depth  when  un- 
disturbed, and  I  the  elevation  or  depres- 
sion, which  is  here  considered  a  function 
of  X  and  t  only. 

The    preceding    equation     becomes 
therefore, 

dz     drdxdx~^^' 
or  neglecting  the  last  term  as  being  the 
product  of  two  small  fractions. 


cosy(W-a). 
X 


.)-(i'"^)- 


dz^dt^^' 
Also  at  the  upper  surface  the  pressure 
(p)«0,  so  that  the  first  of  the  general 
equations  gives 

dip       <f^      1     ^^ 

eliminate  K  between  the  two  last  eqaa- 
tions;  and  we  have  the  equation  in 
question,  viz., 

2nd.    The  formulae  x«a+  — -,  &c., 
da 

are  taken  from  Lagrange,  **  Mccanique 
Analytique,"  tome  ii.,  p.  313,  where  they 
are  obtained  on  the  supposition  that  the 
velocities  parallel  to  the  co-ordinate  axes 
are  extremely  small — ^which  is,  indeed,  an 
essential  condition  tljroughout  the  whole 
investigation. 

On  the  same  hypothesis,  namely,  that 
the  motion  is  of  an  oscillatory  kind  and 
of  small  extent.  Professor  Airy  has 
arrived  at  similar  results  in  his  treatise 
on  "  Tides  and  Waves,"  in  the  Ency- 
dopccdia  Metropolitana,  In  addition, 
he  has  shown  that  when  the  length  of 
the  wave  is  great  in  proportion  to  the 
depth  of  the  water,  the  motion  becomes 
elliptical  instead  of  circular.  Any  one 
who  has  watched  a  piece  of  floating  wood 
from  the  sea-shore,  must  have  observed 
that  its  motion — and  consequently  that 
of  the  surrounding  particles  of  water 
which  it  indicates-^is  of  this  nature,  t. «. 
is  not  merely  vertical,  but  that  as  the 
wave  rises  under  it,  it  is  carried  forwards 
and  backwards  again  in  the  hollow  of 
the  wave.  But  near  the  sea-shore  the 
conditions  arc  different  from  those  con- 
templated in  the  preceding  mathemati- 
cal calculations,  inasmuch  as  the  bed  of 
the  sea  is  here  sloping  and  rapidly  be- 
coming nearer  to  the  surface  of  the 
water. 

With  reference  to  this  case,  Professor 
Airy  has  entered  into  some  reasoning 
which  appears  to  be  of  a  doubtful  and 
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unsatisfactory  nature.  It  occurs  in  Arts. 
155,  156,  157,  and  158,  under  the  title 
of  '*  Inyestigation  of  the  possibility  of 
unbroken  Waves  when  the  depth  is  va- 
riable." Two  equations  are  to  be  satis- 
fied— one,  that  of  continuity,  and  the 
other  depending  on  the  force  of  gravity, 
from    combining  which,    the  equation 

+ =0,  is  deduced  the  general 


solution  of  which  is 

(X  is  the  horizontal  displacement  of  a 

particle). 

Professor  Airy  proceeds  thus  : 

*'  If  instead  of  ^  and  i//  we  use  two 

other  functions,  x  ^^^  ^9  ^^  ^^y  P^t 

the  solution  under  this  form 


x=x(y+*'^-i)  +  x(y-*'^-i)  +  '-^|<^(y+*'v^-i)-<w(y-«^-i)} 


the  whole  of  which  is  real,  whatever  be 
the  form  of  the  functions  x  ^^^  <^f  pfo~ 
Tided  that  they  contain  in  their  form 
nothing  imaginary." 

It  is  evident  that  this  goes  no  way  to- 
wards determining  the  question. 

•The  transformation  is  effected  by  a 
reference  to  the  initial  circumstances 
of  the  motion — or  rather  by  finding 
what  X  and  its  differential  coefficients  are 
when  or  or  y  o  0.  If  the  bottom  of  the 
sea  or  river,  instead  of  being  of  any 
regular  form,  present  sudden  and  abrupt 
inequalities  of  surface,  ()})  will  be  a  dis' 
cofUinuous  functions  of  x,  and  the  solu- 
tion ''becomes  nugatory,"  as  Poisson 
has  remarked  with  regard  to  this  very 
equation  in  his  ''  Theorid  Math^matique 
de  la  Chaleur."    (Page  172). 

'*  Si  par  example,  Tdquation  d'un 
probleme  est 

d^  "^  fltr*  "  ' 
son  integrale  complete  sera 

/  et  F  designant  deux  fonctions  arbi- 
traires,  dont  on  determinera  les  valeurs 

d'ilpres  celles  de  u  et  -^  qui    repondent 

k  t^O.  Les  fonctions  f{x)  et  F(j?) 
seront  alors  des  quantities  reelles  pour 
toutes  les  valeurs  de  x  qui  repondent  h, 
des  points  du  syst^me.  Si  elles  sont 
continues  et  qu*on  en  ait  rexpression 
analytique,  les  imaginaires  disparaitront 
de  la  formule  precedente ;  mais  si  elles 
sont  discontinues,  ce  qui  a  lieu  dans  la 
plupart  des  problemes,  on  n'en  pourra 

pas  conclure  les  valeurs  de/(»— /V— 1) 

etF(ar-fV-l)  et  la  solution  prece- 
dente devlendra  illusoire." 
The  equation  of  continuity  really  ex- 


presses the  condition,  or,  more  properly, 
the  consequence,  of  there  being  no  new 
and  disturbing  forces  introduced  during 
the  instant  under  consideration.  Now 
the  abrupt  inequalities  of  the  bottom  in 
shallow  water  c^o-introduce  such  new  and 
disturbing  forces,  and  consequently  a 
breach  in  the  continuity  and  broken 
water. 

Mr.  Airy,  however,  instead  of  these 
considerations,  which  appear  to  be  the 
true  statement  of  the  connection  between 
the  physical  discontinuity  and  its  ma- 
thematical expression,  proceeds  to  ac^ 
count  for  it  as  follows  : 

'*  But  the  expression  just  found  is  the 
solution  of  the  derived  equation.  We 
have  now  to  ascertain  whether  it  will 
satisfy  the  original  equations."  The 
result  of  this  substitution  gives  according 
to  him,  two  equations  to  be  satisfied,  the 
first  of  which  is, 

^rom  which  he  concludes  as  follows : 

*^  When  the  depth  is  variable,  that  is, 
when  17  is  a  function  of  x,  it  does  not 
appear  possible  to  satisfy  this  equation 
by  any  form  of  v.  It  would  appear 
therefore,  that  when  the  depth  is  va- 
riable, it  is  impossible  that  there  can  be 
a  series  of  waves  which  consist  of  oscil- 
latory motions  of  the  particles,  and  which 
satisfy  the  two  equations  of  continuity 
and  equal  pressure. 

«*  The  following  physical  interpretation 
of  this  mathematical  result  appears  to 
be  correct,  and  is  worthy  of  attention. 
It  appears  that  if  the  water  is  moring  in 
the  manner  of  waves,  one  at  least  of  the 
two  conditions  *  (continuity  and  equal 
pressure)  must  fail.  While  the  con- 
tinuity holds,  the  equal  pressure  will 
exist  from  the  nature  of  the  fluid.  There- 
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f^re  the  contiiimty  must  cea8e»  or  the 
water  must  become  broken.  This  ap« 
pe«n  to  be  the  expUnation  of  the  broken 
water  which  is  usually  seen  upon  the 
edge  of  a  shoal  or  ledge  or  rocks,  al- 
though the  whole  is  covered,  perhaps 
deeply,  by  the  water." 

The  assertion  that  "it  does  not  ap- 
pear poBsible  to  satisfy  the  equation  by 
anT  form  of  v"  is  certainly  a  Tery  sin- 
gular one.  The  following  solutions  oc- 
cur immediately : 

Ist.  Let  the  bed  of  the  river  or  sea  be 
an  inetined  fdane,  or  i|— iiur  +  e ;  and  sup- 
pose •(f+jPA/^)  to  be  ^r+«A/^.; 
Ihen  the  equation  is  satisfied,  since 


'[' 


1.2 


At  least,  if  Professor  Airy  does  not 
mean  this,  what  does  he  mean  P  There 
is  BO  other  interpretation  that  I  can  see. 
It  does  not  appear  possible  to  make 
English  of  his  expression  by  any  other. 
With  regard  to  the  practinl  question 
BM  to  the  nest  form  of  breakwater,  expe- 
riment seems  to  be  the  only  safe  jp^ide. 
Professor  Airy,  in  his  Report,  rerers  to 
some  theoretical  inyestigation  of  his  own, 
on  the  subject,  as  corroborating  his  views 
about  the  superiority  of  vertical  walls. 
Where  these  theoretical  investigations 
are  to  be  found,  I  know  not :  I  have,  at 
least,  found  nothing  to  the  purpose  in 
his  article  on  <* Tides  and  Waves"  above 
mentioned.  The  whole  subjeet  of  the 
motion  of  fluids  is  yet  in  a  most  unsatis- 


2ad.  Let i|« -«•««!*,  or  i}«-«^+«»,  and 

suppose  r(i|  +  jrV^^  to  be  (i|  +  4pv'-1)* 
Either  of  these  conditions  satisfy  it 
Or,  generally,  let 

be 

(if -f  X -Z^)*  +  (if  -  jr  V"^)» . 

Then  the  assertion  is  equivalent  to 
saying  that  it  is  impossible  by  any  rda* 
tion  ^tween  ti  and  x  to  make  the  second 
diflerential  coefficient  with  regard  to  ^r,  of 
the  following  expression,  vanish. 

l)(i»>2)(i»-3)>-V,^T 

1.2.3.4  J 

factorv  state,  and  I  think  few  that  have 
looked  into  this  recent  production  of  the 
Astronomer  Royal,  will  consider  that  any 
great  advance  is  made  in  it  towards  suelL 
an  end.  It  it  not  a  long  array  of  mathe- 
matical formule  that  we  want,  but  clearer 
notions  to  begin  with.  And  here  it  may 
be  proper  to  repeat  that  the  jpreeeding 
extracts  have  been  given  chiefly  as  snb- 
jects  of  interest  to  the  mathematieifl 
readers  of  this  Magaxine,  and  not  with 
any  idea  of  their  facing  of  mnefa  use  to 
the  practical  man ; — the  only  iact  men- 
tioned, viz.,  the  circular  or  elliptical 
motion  of  the  particles,  being  one  fami- 
liar, probably,  to  most  persons  from  actual 
observation. 

A.H. 


WADHAIC'S  BLXCTRICAL  CLOCK. 


Sir, — In  reply  to  your  correspondent, 
Mr.  Hislop,  I  beg  to  say,  that  the  elec- 
trical clock  referred  to  in  my  former 
note,  has  a  detsched  escapement,  and  its 
isochronism  is  not  affected  by  the  greater 
or  less  amount  of  spring  wound  up  by 
the  rachet-wheel. 

The  latter  performs  the  same  office  aa 
an  ordinary  watch-key  in  the  act  of 
rewinding  a  watch — ^the  difference  being 
that,  instead  of  this  operation  being  per- 
formed every  day,  or  every  eight  days, 
sa  in  ordinary  watches  or  clocks,  it  is  in 
prctgress  from  moment  to  moment,  t.  e., 
the  electro-galvanic  agency  is  continually 
employed  in  winding  up  the  main  spring 
of  the  dock. 

By  ''accumulating"  the  power,  it  wsa 
iote9de4  to  express  the  facC  that  if  the 


clock  be  in  the  first  instance  started  hj 
only  partially  winding  up  the  main 
spring,  the  clock  will  not  only  be  maim^ 
tained  in  action  by  the  electro-galvanio 
arrangement,  but  the  spring  will  be  found 
in  a  short  time  fully  wound  up^  and  it 
would  soon  be  overwound  and  injured  if 
provision  were  not  made  to  meet  thia 
exigency;  it  is  done  thus: — The  outor 
end  of  the  spring  is  not  fastened  to  the 
inside  of  the  barrel  containing  it.  It  has 
sufficient  hold  on  it  by  friction  to  be  the 
moving  power  of  the  train  of  wheels; 
but  as  soon  as  it  is  fuUy  wound  up,  it 
slides  (or  rather  can  slide,  if  the  strength 
of  the  battery  power  renders  it  necessary) 
on  the  inner  surface  of  the  barrel,  and 
so  can  never,  in  fact,  be  overwound. 
The  object  of  arranging  this  windtng- 
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iw  power  so  u  to  be  a  little  in  adyance 
or  what  is  merely  required  for  the  seryice 
of  the  clock,  is  to  provide  for  and  render 
harmless  any  failure  of  metallic  contact 
which  now  and  then  may  occar  from  a 
particle  of  dost  interposing  at  the  point 
where  the  battery  contact  is  made  and 
broken.  It  also  provides  a  small  store 
(or  ** aecumulation")  of  power,  which 
serves  to  keep  the  clock  in  action  for  a 
minute  or  two  independently  of  the  bat- 
tery current,  and  so  admits  of  the  remo- 
val of  an  exhausted,  and  the  substitution 
of  a  fresh  battery,  without  arresting  the 
movement  of  the  clock. 

The  clock  is  of  course  regulated  by  a 
spiral  spring  attached  to  the  axis  of  the 
balance-wheel,  and  it  is  most  satisfactory 
in  its  action. 

I  regret  the  pressure  of  other  matters 
prevents  my  giving  you  any  more  detailed 
description  of  this  interesting  piece  of 
eleetro- magnetic  mechanism. 

I  am,  Sir,  yours,  &c. 
P.  L. 

Bath,  Jun«  5, 1848. 


MATHBICATICAI.  PBAIODICALS. 

(Continued  f^om  page  514.) 

VII.  The  Quarter^  Visitor, 
Origin, — This  periodical  was  com- 
inenced  at  Hull  ''on  the  earnest  solicita- 
tions "  of  the  friends  of  the  editor,  who 
**  having  always  been  interested  in  scien- 
tide  pursuits,  and  anxious  for  the  dis- 
semination of  useful  learning,  entered 
upon  the  undertaking  with  cheerfulness 
and  avidity."  The  first  number  appeared 
in  1813,  and  '*  hlnf,  which  puts  an  end 
to  all  human  pleasures  and  sorrows,  con- 
cluded the  laoours  of  the  Editor  of  the 
Quarterly  VitHor,"'  with  No.  YL,  vol.  ii., 
ill  December,  1815. 

EditoT.^Ur.  Wm.  Passman,  Teacher 
of  Matheroaties,  &c.,  Hull,  Yorkshire. 

CpN/fiUt.T-The  contents  of  the  work 
consist  of  Memoirs  of  Eminent  Men, 
Miscellaneous  Pieces  in  prose  and  verse, 
Latin  Extracts,  &c.,  for  Translation, 
Essays  on  Various  Subiects^  Grammati- 
cal and  Philosophical  Queries,  Reviews 
of  Books  on  Scienee  and  Education, 
Mathematical  Problems,  &c.,  "  seleeted 
froni  the  oontributions  of  men  of  emi- 
nence in  most  parts  of  the  kingdom." 
AmoQg  the  memoirs  may  be  mentioned 
those  of  Qoraley,  Maskelyne,  and  Bit- 
son;    the  essays  ^ntain   some  usefu) 


remarks  on  paper  money  and  ^old,  tho 
corn  laws,  apparitions,  antiquity,  &c.y 
of  music,  ana  the  well-known  and  ex- 
cellent one  by  the  editor  on  the  "  Utility 
of  Mathematical  Learning.**  In  the 
Reviews  are  notices  of  Youle's  Arith- 
metic and  Bonnyca8tle*8  Algebra,  2  vols., 
8vo. 

Questions.  —  The  total  number  of 
maUiematical  questions  proposed  and 
answered  is  185,  which  oelong  princi- 
pally to  algebra  and  its  applications.  The 
editor  appears  not  to  have  succeeded  ia 
exhibiting  a  mathematical  department 
equal  to  that  of  similar  works  of  the 
same  date ;  partly,  perhaps,  from  want 
of  taste,  and  partly  **  lest  those  unac- 
quainted with  his  favourite  pursuits, 
snould  raise  a  clamour  against  him,  and 
propagate  the  idea  that  the  work  was 
purely-  mathematical.**  Some  of  the 
best  questions  in  the  collection  were 
furnished  by  the  well-known  and  able 
geometer,  Mr.  John  Whitlev. 

Contributors. — Among  the  contribu- 
tors to  the  work  may  be  mentioned 
Baines,  Burden,  John  Darby,  of  Leeds, 
author  of  a  '*  Key  to  Bland*s  Problems, ** 
and  Treatises  on  Algebra  and  Arithme- 
tic ;  England,  Gawthorp,  Glendenning, 
Hine,  Lamplugh,  Lene,  Ma£fett,  Ryley, 
Waterland,  Watson,  Whitley,  Winward, 
Wiseman,  Youle,  &c. 

Publication.  —  The  work  was  pub- 
lished in  quarterly  numbers,  as  its  title 
implies ;  it  was  printed  for  the  proprie- 
tors by  Robert  Peck,  of  the  Packet 
Office,  Hull,  and  was  sold  by  Longman, 
Hurst,  Rees,  Orme,  and  Brown,  London. 
Thos.  Wilkinson. 

Burnley,  Lancashire,  June  10, 1848. 
*«*  Erratum.— In  p.  467,  col.  1,  line  IS, /or  Ray 
reaii  Kay. 


ON  THK  PROCBSS  OF  STNTHSTIC  DrVlSIOK. 

Sir, — Your  ingenious  and  able  corre- 
spondent,  Mr.  Thos.  Wilkinson,^has  been 
anticipated  in  the  remark  which  is  the  ob- 
ject of  his  communication  to  you  in  the 
last  number  of  the  Jdechanics\Maaaztne, 
In  allusion  to  the  method  of  division 
emploved  by  Mr.  Homer,  you  will  find 
the  following  observation  at  page  47  of 
the  second  edition  of  my  book  on  Equa- 
tions, vis.,  **  It  u  distinctly  enough  stated 
by  Gamier,  in  his  Elemens  ^Alghbre^ 
1811,  p.  399 ;  and  still  more  so  by  Fran- 
cceur,  in  his  Math^matiquee,  1819,  torn, 
ii.,  p.  d7 ;  but  its  practici^  bearing  upon 
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the  solution  of  equations  was  not  observed 
till  the  publication  of  Mr.  Homer's  Re- 
searches." I  think,  too,  that  Mr.  Homer 
gave  the  name  of  **  Synthetic  Division  " 
to  a  general  process,  of  which  the  parti- 


cular instanee  referred  to — if^  indeed,  a 

instance  it  be — is  onlj  the  aunplest  ca* 

I  am,  Sir^  years,  &c., 

J.  R.  YOUMG. 

BelCut,  Jane  12,  IMS. 


still's  gas  PUUriBB.. 

[R«gifteied  under  the  Act  for  the  Protection  of  Articles  of  UtiUty.    Alired  Heniy  Still,  of 
and  Coke  Company's  Works,  Curtain-road,  Shoredltch,  Proprietor.] 

Fig,  1. 


t]MG«I4gkK 


Fig.  I  is  a  longitudinal  section  of  this 

Surifier.  A  A  is  a  cylindrical  case,  and 
>  a  shaft,  which  runs  the  whole  length 
of  the  cylinder,  A ;  it  has  its  bearings 
in  stuffing-boxes  which  are  placed  around 
it,  where  it  passes  through  the  ends,  C  C, 
of  the  cylinder,  and  ^Iso  in  the  upright 
bars,  D,D,D.  £,£,£  are  a  set  of 
wooden  roHers,  affixed  on  the  shaft,  B ; 
they  are  studded  with  strips  of  whale- 
bone, or  other  flexible  material,  through- 
out their  whole  length.  A  cross  section 
of  one  of  them  is  given  in  fig.  2.  The 
cylinder,  A,  is  filled  to  the  height  of  the 
Une  a  h  with  water,  or  a  mixture  of  lime 
and  water,  or  any  other  suitable  liquid  or 


solution ;  the  shaft,  B,  is  made  to  rotate 
by  means  of  a  band  from  some  prime 
moving  power  pissed  over  the  poUey,  F* 
The  gas  to  be  purified  b  then  allowed  to 
escape  through  the  pipe,  G,  and  after 
passing  through  the  machine,  it  escapes 
by  the  pipe,  H.  When  a  fresih  snjpm 
of  water,  or  lime  and  water,  is  reqoirH, 
the  previous  or  exhausted  charge  is 
allowed  to  flow  into  the  vessel,  I,  by 
means  of  the  valve,  K,  from  which  vessel 
it  can  be  subsequently  removed  thitwigh 
the  door,  L.  The  fresh  material  is  sop- 
plied  to  the  cylinder  through  the  pipe, 


rock's  improvbd  caeriaos^ubad, 

[Registered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    Messrs.  Bock  and  Sens,  «r 
Hastings,  Carriage-builders,  Proprietors.] 


Fig.  1,  represents  part  of  the  body  of 
a  carriage  (which  mav  be  of  any  conve- 
nient shape)  with  tne  improved  head 
attached.  The  whole  of  this  head  is 
made  to  remove,  being  separated  from 


the  body  at  the  elbow-line  A,  A,  A,  as 
shown  in  flg.  2,  and  it  may  be  replaced  by 
the  ordinary  carriage-head  when  dedrcd. 
That  part  of  the  door  whioh  is  above  Uie 
elbow-line  b 'attached  to  the  improved 
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Fig.  1. 


Kg.  2. 


Fig.  3. 


head,  and  is  remoyed  at  the  same  time. 
The  door-glass  lets  up  and  down  in  the 
door  in  the  same  way  as  that  of  a  com- 
mon close  carriage.  The  upper  side 
panels,  or  upper  quarters,  whether  made 
plain  as  at  By  or  fitted  with  blinds,  or 
with  classes,  as  at  C,  are  made  to  slide 
into  the  upper  half  of  the  door,  and  then 
to  let  down  into  the  lower  half  in  the 
same  way  as  the  door- glass;  the  door 
and  standing  pillars,  D  D,  being  grooyed 
and  rebated  to  allow  of  this  bein^  done. 
The  comer  pillars,  ££,  may  then  be 


removed  or  let  down  by  means  of  hinges, 
and  the  roof,  G  G,  being  attached  to  the 
standing  pillars,  which  are  jointed  at 
F  F,  may  be  thrown  open,  as  shown  in 
fig.  3,  or  removed  altogether  by  detach- 
ing the  standing  pillars  at  F  F.  So  much 
of  the  improyea  head  as  is  shown  in 
figs.  1  and  3,  is  applicable  to  carriages 
without  the  total  removal  of  the  head, 
as  shown  in  fig.  2,  and  the  sliding  quar- 
ter panels  or  glasses,  dropping  into  the 
door,  may  be  used  without  the  other 
parts  of  this  design. 


PLAN  OP  AN  INSTITimON  P0&  ATDINQ  DIPRKSSBD  TALVNT. 


Sir, — Memorable  as  this  country  is  for 
itB  various  benevolent  institutions,  it  is 
perhaps  a  little  remarkable  that  talbnt 
is  but  too  often  allowed  to  pine  in  want 
and  misery.  The  man  who,  by  his  genius 
and  by  fortuitous  circumstances,  has  risen 
from  the  mass  of  the  people  to  distinction 
in  any  branch  of  art  or  science,  his  name 
becomes  the  theme  of  many  a  warm 
eulogium  when  the  orator  is  pointing  out 
the  progress  of  civilisation,  and  lauding 
our  national  advanti^es  in  respect  to  arts 
and  manufactures.  Without  question,  we 
are  a  great  manufacturtngand  commercial 
community.  But,  with  the  commercial 
spirit,  unhappily,  there  is  not  associated 
a  strong  attachment  to  polite  and  me- 
chanical arts.    Is  the  patron  of  poetry, 


painting,  and  music  generally  a  tho- 
roughlv  commercial  man?  Or  is  he 
generally  found  foremost  in  giving  en- 
couragement to  experimental  inquiry 
relative  to  chemical  and  mechanical  pur- 
suits? No.  The  roan  of  fortune  and 
fashion  contributes  largely  to  supporting 
the  former  class,  and  the  chemist  and 
artisan  look  to  the  manufacturer.  It  is 
very  true  that  there  are  such  dependen- 
cies in  society,  that  we  find  all  classes 
amalgamating  to  a  certain  extent;  but 
still  we  are  not  to  be  governed  in  our 
opinions  by  some  glorious  exceptions  to 
a  general  rule,  merely  because  those 
exceptions  arc  more  flattering  to  humanity 
than  the  leading  principle  governing  a 
community.      The    commercial    spirit 
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makes  monbt  the  standard  of  eyerything; 
it  is  always  a  first,  and  not  a  second  eon* 
sideration;  and  it  is  this  spirit  which 
induces  traffic,  irrespective  of  ever?  reflec- 
tion other  than  profit.  The  manuracturer 
is  essentially  a  man  of  taste;  he  is 
generally  governed  bv  scientific  princi- 
ples, and  is  aiive  to  all  improyements  to 
economise  labour,  to  increase  the  beauty 
and  value  of  his  manufactures,  and  to 
give  every  possible  completeness  to  arti- 
cles of  luxury  or  necessity. 

Without  dividing  society  into  too  many 
classes,  we  readily  distinguish  the  man 
of  independence,  commerce,  or  manufac- 
tures. But  there  is  yet  another  class, 
without  whose  aid  manufactures  might 
have  remained  to  this  day  in  the  most 
unenviable  simplicity  of  the  arts  of  the 
rudest  nations  of  the  earth,  and  our 
conunerce  scarcely  have 'exceeded  that 
of  ancient  Tyre.  To  that  class  belongs 
a  numerous  train  of  inyentobs,  using 
the  term  in  its  largest  acceptation. 

The  history  of  all  poetry,  painting, 
and  philosophy — ^what  a  sad  page  does  it 
exhibit  to  us,  in  regard  to  the  fate  of 
inventors  !  Strange  that  the  birth  of  a 
new  art  should  seem  ever  to  subjeot  its 
parent  to  the  severest  pains  and  penal- 
ties I  But  is  it  not  so  P  Can  any  one  be 
80  grossly  ignorant  of  the  biographies  of 
the  innumerable  martyrs  to  science,  as  to 
require  the  subject  to  be  argued  and 
proved?  But  what  has  long  been  the 
fate  of  too  many  sons  of  genius,  need 
not  necessarily  longer  continue.  Their 
fate  has  not  been  a  fate  necessarily  inse- 
parable from  pursuing  labours  fraught 
with  benefit  to  mankimi. 

The  village  gardener,  with  his  plot  of 
ground,  may  make  a  comfortable  living 
for  himself  and  family,  and  may  be  even 
far  removed  from  knowing  a  single  day 
of  actual  want;  and  so  with  most  ordi- 
nary every-day-life  pursuits.  The  author, 
the  artist,  the  mechanic,  on  the  other 
hand,  engaged  on  a  task  in  their  several 
^departments  calculated  to  be  of  the  utmost 
benefit  to  arts  and  manufactures,  being 
tempted  out  of  the  beaten  track,  lacking 
a  plodding,  commercial  spirit,  untrained 
in  estimating  the  importance  of  the  un- 
varying mercantile  standard — money ^ 
how  fatally  situated  often  may  the  origi- 
nal author,  the  talented  artist,  the  inge- 
nious mechanic  find  themselves,  when 
want  stares  them  in  the  face,  and  when 
each  eventually  finds  himself  steeped  in 


poverty.  The  poem  and  the  painting 
may  be  incomplete,  and  the  mimic  ma- 
chine may  be  a  secret  fortune-making 
scheme  kept  sacred,  so  that  none  of  these 
three  intellectual  men  can  have  the  same 
resource  as  in  the  case  abready  cited  cf 
the  market  gardener,  and  go  to  market 
with  their  produce.  The  caae  is  too 
plain,  and  is,  alas!  too  crying  an  evil 
not  to  be  both  readilv  understood  and 
seriously  lamented.  Talent  and  cafHtal 
too  seldom  meet.  Necessity  is  so  far 
the  mother  of  invention,  that  the  inven- 
tive, from  necessity,  often  fiy  to  inventiim 
for  relief.  In  despair,  valuable  literary 
compositions  have  lieen  sold  for  a  mere 
bagatelle ;  in  a  necessitous  moment  paint- 
ings have  been  pawned ;  and  even  inven-  ^ 
tions  have  been  disclosed  for  a  psltry  i 
consideration ;  and  so  the  original  dis- 
coverer robbed  and  turned  adrift. 

The  only  remedy  would  appear  to  oflfer 
itself  in  placing  an  ingenious  man  above 
want,  during  the  period  he  might  be  en- 
gaged upon  any  great  work.  About  four 
years  sgo  the  writer  took  the  liberty  of 
addressing  Lord  Francis  Egerton^  now 
the  Earl  of  Ellesmere,  on  the  8UDJect« 
and  will  presently  detail  the  plan  then 
suggested ;  but  as  nothing  had  been  or- 
ganised for  actually  carrying  out  the  pro- 
posal, the  correspondence  terminatad 
with  a  mere  interchange  of  opiniona.  I 
was  not  then  aware  that  something  very 
similar  had  been  proposed  to  Queen 
Elizabeth  by  Ralph  Rabbarda,  in  a  oom- 
munication  he  made  to  her  m^esty,  of 
"  moste  pleasante,  serviceable,  and  rare 
inventions."*  He  suggests  to  her,  "  to 
•recte  some  academy,  or  place  of 
studdy  and  practice,  for  ingenious,  poUi- 
tique  and  learned  men,  and  apte  arti- 
ficers, as  in  a  corporation  or  bodie  pol- 
litique,  roaintayned  partly  by  voor 
Majestic  and  partly  by  your  nobillltie, 
your  clergie,  and  your  comons,  for  their 
moste  noble  efFectes.  And  whereas  many 
corporations,  societies  of  artes,  fheultles, 
misteries,  have  bynne  erected,  founded, 
and  franchlsed,  with  many  honorable 

Siftes,  liberties  and  freedomes,  by  yonr 
ajesties  moste  worthy  progenitors,  bat 
never  any  comparable  to  this,  in  glorie 
to  your  Majestie  and  the  safetie  and  com- 
forte  of  your  country  and  people,  which 


•  "  HfllHweU't  Colltotion  of  LettM*  «n 
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•Terr  ▼btuoua  wad  good  mynded  man 
would  willingly  fnrther  and  maintoyne 
tot  his  own  good  and  safetie,  and  to  the 
perpetuall  glorie  of  your  Majestie,  and 
your  feirce  people,  and  yaliante  nation, 
that  ingenious  pollicies  mighte  throughly 
joyne  with  strength  and  valiante  hartes 
of  men/*  (p.  12.)  I  have  named  to 
Boany  persons  my  yiews,  with  a  general 
outlhie  of  my  plan,  and  I  hope  that  by 
communicating  the  same  to  the  public, 
through  the  medium  of  your  excellent 
and  widely  circulated  Journal,  the  idea 
may  strike  some  man  of  fortune  and 
patron  of  learning  as  affording  a  most 
important  and  gratifying  employment  for 
oapital,  and  as  laying  the  foundation  for 
a  monument  enduring  as  the  world 
itself. 

Suppose  on  a  suitable  plot  of  ground 
a  moderate  extent  of  buildings  were 
erected,  arranged  partly  for  workshops 
and  partly  for  small  residences,  with 
stores  for  such  ordinary  matters  as  wood, 
metals,  cordage,  vartons  kinds  of  vessels, 
some  tools,  and  other  common  useful 
matters.  Suppose  farther,  that  this  were 
a  private  and  not  a  public  establishment. 
On  its  being  made  known  that  such  a 
foundation  existed,  with  a  certain  fiind 
set  aside  for  the  encouragement  of  talent 
in  every  useful  walk  of  literature,  art, 
or  science,  much  interest  would  be  ex- 
cited to  ascertain  the  rcffulations  of  such 
a  valuable  institution.  The  applications 
would  be  so  numerous,  that  it  is  scarcely 
possible  to  surmise  what  one  and  anoUier 
would  offer.  Many  proposals  would, 
no  doubt,  be  too  trifling,  and  the  pro- 
prietor would  have  to  inform  many  such 
applicants  that  he  was  neither  a  mer- 
chant nor  speculator,  and  that  while  he 
admired  the  ingenious  trifles  presented, 
the?  were  not  of  a  character  to  come 
within  the  scope  of  the  objects  contem- 
plated in  the  formation  of  the  institution. 
Others  would  present  themselves  with 
exceedingly  flattering  schemes  skeleton- 
ed out  on  paper,  or  represented  in  the 
glowing  language  of  enthusiastic  inven- 
tiveness ;  such  would  have,  perhaps,  to 
be  informed  that  they  seemed  to  possess 
only  very  crude  notions,  and  that  it  did 
not  appear  that  they  had  done  anything 
calculated  to  afford  the  least  proof  of  the 
practicability  of  their  designs,  and  that  it 
was  not  the  object  of  the  institution  to 
itimaUite  any  one  to  follow  pursuits  out 
of  thebr  proper  calling,  by  offering  them 


a  premium  to  neglect  theur  octenslkle 
business,  which  was  a  certainty,  to  follow 
out  visionary  schemes^  which  niigbt  end 
in  failure  and  shame.  Again,  there  would 
be  many  of  very  mediocre  talent  profesa* 
ing  to  have  made  actual  discoveries  of 
great  national  benefit ;  too  many  of  whom 
would  have  to  be  informed  that  they 
were  in  pursuit  of  a  phantom,  that  their 
views  were  opposed  to  the  simplest  prin« 
oiples  of  the  science  on  which  theur 
plans  proft»ued  to  he  based;  and  many 
would  have  to  be  shown  tliat  all  they 
suggested  was  already  well  known,  and 
could  be  furnished  more  complete  and 
perfect  from  the  published  abortive 
labours  of  equally  sanguine  fortune- 
hunters. 

So  far,  I  believe,  this  pieture  Is  but  too 
correct )  and  before  going  farther,  I  would 
on  this  point  remark  on  the  only,  or 
principal  difflcultv  that  I  see  in  cstaottsh- 
mg  a  public,  rather  than  a  private  in* 
stitutton  of  this  nature  proposed.  The 
individual  can  act  promptly,  at  hia  own 
discretion,  without  appeal,  nd  without 
censure.  No  complaint  oan  be  made 
of  favoritism,  misapplication  of  fhnds, 
or  misdirection  of  encouragement. 

What  the  private  proprietor  off  soch 
an  establishment  wishes  to  attain,  via.  t 
the  doin^  the  largest  amount  of  good, 
with  the  smallest  means,  should  eooally 
guide  a  public  institution,  provided  one 
were  ever  established  for  this  eminently 
valuable  object  The  great  ahn  shoald 
be  to  foster  talent— by  proventing,  as 
far  as  possible,  the  loas  to  the  eemmu- 
nity  of  any  estimable  work,  through  the 
pecuniary  embarrassment  of  the  work- 
man. And  to  do  this  with  the  proepeet 
of  extensive  usefulness,  the  institution 
should  be  based  on  a  principle  of  be- 
coming, to  some  extent,  self-sustaining. 
To  genius  in  the  humblest  circumstances 
it  would  offer  a  temporary  home,  work- 
rooms and  materials;  to  talent  more 
favourably  situated,  but  still  in  present 
difficulty,  it  would  offer  loans ;  and  to 
every  one  it  might  afford  a  librarr  ever 
open,  and  free  to  all  comers.  On  an 
enlarged  scale  it  might  have  its  museum, 
exhibition,  and  lecture  hall,  for  occa- 
sional use,  particularly  in  giving  pub- 
licity to  the  successful  working  of  the  in* 
stitution.  The  institution  might  be  self- 
supportinff,  so  far  as  this,  as  to  secure 
itself,  as  fir  as  possible,  from  any  actual 
loss  for  advances    of  money.    Dhmftm 
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pointment  or  death  inigbt  be  the  occa- 
sion of  many  losses,  bnt  such  contin* 
gencies  would  be  calculated  on  in  the 
very  formation  of  the  establishment.  The 
great  object  would  be,  to  guard  against 
actual  loss  of  principal,  after  a  work  was 
successfully  accomplished,  and  its  author 
rewarded  for  hu  labour.  The  object  of 
the  institution  being  purely  benevolent, 
and  its  sole  aim  being  to  uphold  de- 
pressed genius,  it  would  never  design  to 
make  profit  by  those  it  supported;  at 
the  same  time,  as  a  nobler  than  a  pauper- 
spirit,  animates  the  breast  of  true  genius, 
no  truly  clever,  wise  and  good  man  would 
withhold  from  the  sooie^  the  means  he 
had  it  in  his  power  to  refund,  that  so 
the  same  means  might  in  like  manner  be 
extended  to  a  brother  in  distress ;  indeed 
if  it  lay  in  his  power,  he  would  become 
a  liberal  contributor  to  its  funds. 

On  occasion,  the  proprietor  of  the  in- 
stitution would  have  proposals  laid  be- 
fore him,  which  would  reasonably  justify 
a  course  of  experiments,  to  test  some 
particular  point  in  inquirv ;  but,  gene- 
rally, such  a  proposal  would  not  be  con- 
sistent with  the  objects  of  the  establish- 
ment It  would  rather  be  the  desire  of 
the  proprietor  to  keep  worthy  parties  out 
of  the  sphere  of  absolute  want,  during 
the  progPBia  of  some  ornamental  or 
useful  woik  towards  completion,  and  not 
to  establish  an  experimental  laboratory. 
What  a  happiness  would  it  have  been  to 
many  an  autnor,  painter,  artizan,  whose 
life  and  works  have  been  alike  sacrificed, 
if  he  could  have  continuously  kept  at  his 
labour  for  one  or  two  years,  without  the 
dread  of  starvation,  or  of  encountering, 
wherever  he  applied,  the  taunt  of  idle- 
ness, and  **  neglect  of  the  shop."  In- 
tellectual employments  require  this  lei- 
sure, and  it  will  not  be  difficult  to 
understand  why,  when  this  leisure  is 
obtained  at  the  expense  of  an  individual, 
or  of  a  public  body,  it  should  be  paid 
back  to  the  general  fund. 

An  institution  of  this  nature  might  be 
founded,  capable  of  doing  an  Immense 
amount  of  good.  As  a  private  institution, 
it  would  afford  its  noble-minded  patron 
much  pure  delight  and  satisfaction,  and 
far  remove  every  complaint  of  want  of 
pleasant  employment.  As  a  public  in- 
stitution, much  care  would  have  to  be 
exercised  in  fully  and  clearly  defining  its 
oligeet,  and  in  not  deviating  from  its  ori- 
ginal design,  beyond  what   might   be 


called  for  by  an  alteration  in  times  and 
circumstances.  Above  all,  it  should  be 
strictly  guarded  against  degenerating  into 
abuse,  arising  out  of  any  jobbing  in  its 
affairs. 

In  a  few  words,  and  in  conclusion,  a 
benevolent  institution  of  this  nature 
should  lend  its  kindly  aid  to  depressed 
talent  of  every  class  and  of  every  clime, 
not  so  much  with  any  hope  of  originating 
talent  in  literature,  art,  or  science,  as 
^ith  the  desire  to  insure  ingenions  men 
and  their  works  against  the  fatalities 
consequent  on  a  want  of  fortune  or  imme- 
diate patronage.  I  am  well  aware  of  the 
incompleteness  of  this  first  sketch,  hot 
hope  the  hints  so  briefly  given  will 
prove  productive  of  ultimate  good,  by 
stimulating  those  who  have  means  and 
leisure  at  command  to  carry  into  efieet 
the  formation  of  an  institution  of  the 
character  here  designed.  I  am.  Sir,  &c., 
Herrt  DrRCKS. 
&2,  Moorgate-ttreet,  London,  June  10, 1S48. 
» 
Robertson's  patent  iicpROTBifBifTa  m 

THE  PREPARATION  AND  APPLICATION  OP 
COLOURS  SUITABLE  FOR  PRINTING. — 
(communicated  from  ABROAD.) 

[Patent  dated  December  10,  1847;  Speeiflcatlon 
enrolled  June  10, 1848.] 

Specifieatum. 
The  colouring  matters  hitherto  employed 
in  printing  textile  fabrics  composed  of  wool, 
of  silk,  and  of  wool  and  silk  combined,  are 
usually  in  the  state  of  extracts,  which  are 
obtained  by  aqueoas  solution  firom  variooi 
kinds  of  dye  woods,  and  from  other  sab- 
stances,  such  as  orchil,  cochineal,  &c.,  and 
by  evaporating  mora  or  less  these  estrads. 
But  it  often  occurs  that  in  using  boilfai; 
water  to  extract  these  colouring  matters, 
several  other  soluble  substances  are  extracted 
along  with  them,  so  that  when  an  aqneou 
solution  of  any  colouring  matter  is  evapora- 
ted, the  residuum  retains  a  great  deal  of  these 
extraneous  substances,  and,  consequently, 
produces  colours  less  brilliant  than  if  it  were 
isolated  and  pure.  Again,  all  aqueous  ex- 
tracts, particularly  highly  concentrated  ones, 
deposit,  in  the  course  of  time,  the  whole  of 
the  colouring  matter,  which  is  in  a  state  of 
suspension,  and  likewise,  in  the  migority  ol 
cases,  a  resinous  substance,  which  has  pro- 
bably mixed  up  with  it  a  portion  of  the 
colouring  matter.  And  as  the  concentratioa 
or  strength  of  the  extract  diminishes  in  pro- 
portion as  the  deposit  increases,  it  foUowt 
that  the  liquor  in  any  two  vats  most  always 
vary  more  or  less  in  strength,  according  as 
one  may  have  stood  longer  than  the  other. 


APPtlCATION  OF  COLOURS  STJITABLl  FOR  PRINTING. 


589 


Now  such  differencet  of  Intenaity  necessa- 
rily cause  irregularities  in  the  printing  of 
goods.  Moreover,  there  are  still  greater 
irregularities  arising  from  the  fact  that  all 
extracts  have  not  equal  affinities  for  water, 
and,  consequently,  that  some  have  a  greater 
tendency  than  others  to  absorb  steam  ;  from 
which  causes  combined,  steam  printing  {le 
w^pwUagt)  is  rendered  an  operation  ex- 
tremely uncertain  in  its  effects  and  Tcry 
Uable  to  accidents.  It  has  been  usual  to 
give  to  this  process  the  name  of  "  dry-dye- 
ing" {teiniMr9  seehe,)  which  would  seem  to 
imply  that  the  employment  of  water  is  un. 
necessary,  which,  howcTer,  is  not  the  case, 
for  all  manufacturers  are  careful  to  keep  the 
goods  moist  w;hich  they  wish  to  fix  with  the 
colours,  either  by  pladng  them  in  a  humid 
atmosphere,  or  by  damping  them  during  the 
process  of  steaming,  by  opening  the  steam 
cock  a  little  at  the  commencement  of  the 
operation,  so  that  the  steam  which  escapes 
may  be  condensed  upon  the  goods,  and 
thereby  impart  to  them  the  necessary  degree 
of  humidity.  Without  these  precautions, 
the  colours  would  be  feeble  and  spotty  in 
appearance,  unless,  indeed,  the  colours  can 
be  previously  rendered  equally  hygrometric, 
which  it  is  an  extremely  difficult  thing  to 
effect.  If  two  pieces  of  the  same  printed 
fabric  are  submitted  to  the  process  of  steam- 
log,  one  very  dry  and  the  other  very  damp, 
the  colour  of  the  first  will  be  feeble  and 
spotty,  while  that  of  the  second  will  be 
bright  and  fbll  bodied.  All  printed  woollen 
goods,  with  the  exception  of  those  which  are 
printed  with  colours  which,  like  French 
blue,  have  a  great  affinity  for  water,  require, 
in  order  to  the  colours  being  firmly  ilxed,  to 
have  condensed  on  them  the  largest  possible 
quantity  of  steam,  either  before  or  during 
tiie  process  of  steaming,  but  without  the 
quantity  being  so  large  as  to  allow  of  run- 
ning (eo«/aytf)  and  if  it  should  happen  that 
in  the  same  piece,  and  by  one  and  the  same 
operation,  the  colour  runs  in  one  part,  is 
weak  in  another^  or  is  clear  and  decided  in 
a  third,  it  must  arise  from  the  piece  not 
having  in  all  parts  an  equal  affinity  for 
water. 

To  remedy  the  various  inconveniences 
arising  from  the  use  of  extracts  in  steam 
dyeing  (vaparigoffe,)  it  is  necessary  to  re- 
place those  extracts  by  preparations  in  which 
the  colouring  matters  are  in  a  purer  and 
more  unalterable  state,  and  which  are  such 
that  tbey  may  be  fixed  in  the  goods  in  an 
uniform  manner,  and  at  a  degree  of  humidity 
as  analogous  as  possible  to  that  of  the  dyeing 
bath ;  and  this  is  what  has  been  effected  by 
the  improvements  to  be  now  described. 

These  improvements  are  founded  on  the 


general  fSact,  that  if  to  a  decoction  of  any 
colouring  matter  (a  decoction  of  fustic,  for 
instance)  there  be  added  a  salt,  such  as  the 
chloride  or  protoxide  of  tin,  the  base  of  which 
has  a  great  affinity  for  the  colouring  matter, 
an  insoluble  precipitate  results,  which  holds 
very  little,  if  any  extraneous  soluble  matter, 
and  contains  the  colouring  principle  in  a 
state  of  much  greater  purity  than  tiie  ordi- 
nary extracts. 

Although  insoluble,  this  precipitate  is 
capable  of  combining  perfectly  with  the  tex- 
tile fabrics  aforesaid,  provided  that  the 
drying  be  performed  while  the  goods  are 
well  damped.  In  consequence  of  the  in- 
solubility of  this  precipitate,  the  colour 
obtained  by  means  of  it,  may  be  fixed  by 
steam  without  any  previous  desiccation,  and 
goods  which  may  have  been  dried  after 
printing,  may  be  again  wetted,  without  dan- 
ger of  the  colours  running.  The  precipi- 
tates which  may  be  thus  obtained  and 
applied  are  numerous  ;  but  as  they  are  all 
very  similar  in  effect,  it  may  suffice  to  spe- 
cify those  only  which  appear  to  be  most 
susceptible  of  general  use. 

To  obtain  a  pree^tate  qf  Cfuba  wood 
(moru8  tinetoria,)  dissolve  in  water  about 
100  parts  of  chips;  strain  this  solution 
through  a  silk  cloth,  and  then  pour  into  it, 
by  little  and  little  (stirring  the  mixture  the 
while,)  a  solution  of  10  parts  of  deuto-chlo- 
ride  of  tin,  dissolved  in  20  parts  of  water 
and  4  parts  of  sulphuric  acid  of  66°.  When 
the  precipitate  has  been  deposited,  draw  off 
the  supernatant  liquid,  and  wash  it  repeatedly 
with  fresh  water  till  no  trace  of  the  aeid 
remains.  The  precipitate  is  then  to  be 
filtered  and  kept  in  a  humid  state  till  required 
for  use. 

To  obtain  a  precipitate  qf  Jititie  {rhue 
cotinuSf)  dissolve  in  water  about  100  parts 
of  chips ;  strain  the  solution  through  a  eloth, 
and  then  pour  into  it,  by  little  and  little, 
stirring  it  as  before,  a  solution  of  10  parts 
of  chloride  of  tin  in  20  parts  of  hot  water. 
When  the  precipitate  thereby  produced  is 
deposited,  draw  off  the  supernatant  liquid, 
and  filter  (without  any  previous  washing.) 
This  preparation  is  also  to  be  kept  damp. 

To  obtain  a  precipitate  qf  voad,  make  a 
solution  of  100  parts  of  woad,  and  add 
during  the  operation  one  part  of  subcar- 
bonate  of  soda.  Strain  the  solution  through 
silk,  and  add,  by  little  and  little,  stirring 
the  while,  a  solution  of  two  parts  of  alum 
dissolved  in  eight  parts  of  wsrm  water. 
Remove  from  the  reiulting  precipitate  the 
supernatant  liquid,  and  filter  without  any 
previous  washing.    Keep  damp  as  before. 

To  obtain  a  precipitate  qf  orchil^  make  a 
solution  of  about  220  lbs.  weight  of  orchil 
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wo    robbrtsom's  frbparationov  coLOfVfie  suitablb  yoB  pbinting. 

fffepandibr  dfalag,  and  ftfun  tke  Mtethm 
throogli  fUk ;  then  add  U  it,  by  little  ind 
littlo,  Btirring  the  while,  a  aolntion  of  about 
491ba.  Sox.  of  alum,  free  from  iron,  in 
about  104  qnarti,  aaora  or  leas,  of  warm 
water ;  agitate  tbia  miztore  for  five  or  six 
mianfeae,  and  tken  add  a  aolmtion  of  8i  parte 
of  fabearboMte  of  aoda  in  16  parta  of 
warm  water.  When  the  preci|ntate  ia  do- 
poaited,  draw  off  the  rapematant  liquid, 
titer  the  preoipitate,  and  keep  it  damp  as 


7b  0ktaim  a  preeipiMe  qf  eoekineal, 
make  a  aolntfon  of  25  parti  of  oooUnea), 
■train  it,  add  by  Uttte  and  little,  itlrrfaig  tho 
wbiU,  a  eolation  of  ^  parte  of  protochlo- 
ride  or  muriate  of  tie,  (ekhrwe  Hamfx,) 
mA  the  like  qnantitr  ^  chloride  of  tin  in 
99  parte  of  warm  water*  Draw  off  the 
supernatant  liqnld,  filter  the  preeipltate 
wHhont  washing,  and  keep  It  dainp. 

By  means  of  one  or  other  of  these  pre- 
dpitales,  and  with  the  aid  of  the  soluble 
blue  or  indigo^Tat,  (oarmtfn  d^kfidigo,)  to  be 
met  with  in  oommeroe,  all  the  shades  of 
golden  yellow,  of  jonquil  yellow,  of  Tiolet, 
of  Puma  violet,  of  green  and  other  eompo- 
site  er  fashionable  colours,  {eouUurt  di 
mode,)  may  be  obtained.  For  example,  a 
golden  yellow  may  be  produced  by  teking 
about  4  lbs.  6  oz.  weight  of  a  solution  of 
gum  Senegal,  of  medium  density^  and  about 
B  lbs.  3  OE.  of  the  predpiteto  of  fastic,  mixing 
the  two  ingrediente  well,  and  adding  about 
one  ounoe  and  a  half  of  oxalic  acid  dis- 
solved  la  a  little  water.  Green  may  be  pro- 
duced by  tekiog  5  lbs.  7i  oz.  of  the  precipi. 
tate  of  momr  tinctorial  and  dissolTing 
therein  by  heat  about  1  lb.  9  oz.  of  gum 
Senegal,  about  6i  oz.  of  alum,  about  2  oz. 
of  oxalic  add,  then  mixing  all  these  matters 
well  together,  and  adding  about  5  lbs.  1\  oz. 
of  an  aqueous  solution  of  gum  Senegal, 
and  1  lb.  1^  oz.  of  soluble  blue  or  indigo- 
Tat,  {carmin  d^indiffo,)  well  levigated  with 
an  aqueous  solution  of  gum.  Or  a  green  of 
another  shade  may  be  produced  by  taking 
about  5  lbs.  7i  oi.  of  the  woad  predpitete, 
dissolving  it  in  about  2  lbs.  3  oz.  of  gum 
Sen^l,  adding  to  it  about  4^  oz.  of  alum, 
•bout  1  oz.  of  oxalic  add,  and  about  1  oz.  * 
of  chloride  of  tin,  then  mixing  these  matters 
well  toj^ether,  and  finally  adding  soluble  blue 
or  IndigO'Vat  till  the  particular  shade  de- 
tlred  is  obtained.  Or  a  scarlet  may  be  pro- 
duced by  taking  about  2  1bi.  3os.  of  the 
predpitete  of  cochineal,  mixing  it  intimately 
with  about  the  same  quantity  of  warm  solu- 
tion of  ffum  Senegal,  and  then  adding  about 
2^cs.  of  oxalic  add  and  the  like  quantity 
of  oxalate  of  potash.  Or,  finally,  a  Parma 
tiolet  may  be  produced  by  taking  one  pert 


off  an  aqueons  solutioB  of  gmm 
it  up  thoroughly  with  the  same  qu« 
the  predpitete  of  ordiil.  As  all  ^  ( 
ing  prindples  which  form  the  beaesof  I 
colours  are  insoluble,  fabriss  printed  wUh 
them  ought  to  be  quite  damp  whsB  uspooe* 
to  the  influence  of  steam. 

Fabrics  printed  by  roilen  should  be  ex* 
poeed  to  the  stcmn  for  35  to  40  minnow 
without  havhig  been  previously  dried ;  Wt 
■fter  having  been  wound  us  uswd  en  Mds 
of  dry  calico.  Fabrics  printed  by  hand  with 
one  or  more  colours,  d  In  Psrrslfne,  ahooM 
be  first  regularly  and  properly  dried,  wad 
then  damped  again  by  rolliag  them  en  w«t 
calico.  After  this  operation,  the  duration 
of  which  will  vary  aeoordiiig  to  the  natara 
of  the  fabric  and  the  kind  of  pftnting^  tte 
goods  should  be  exposed  to  the  steMS  for 
36  to  50  minutes. 

From  what  has  been  thus  stirted  11  will  ho 
seen  that  the  great  distinction  botweon  tho 
ordinary  modea  of  preparing  md  applying 
the  colours  aforeaaidand  those  herein  qMoU 
fied,  eonslste  in  this,  that  by  the  ordinary 
method  the  colouring  matters  are  soluble, 
and  always  accompai&d  witii  brown  nwtton 
which  impair  their  purity  i  and  besides,  as 
they  strongly  attract  the  damp,  but  un- 
equally, they  cannot  be  steamed  or  vapour- 
ized  very  completely  without  nuining }  whilo 
by  the  Improved  method  now  spedfled,  the 
colours  being  purified  and  rendered  insoluble 
by  a  previous  preparation,  the  result  io  thai 
they  can  be  fixed  uniformly  by  steaming, 
and  that  on  account  of  this  same  faMolu- 
bUity,  the  steaming  can  be  efffetod  fai  the 
presence  of  a  great  deal  of  water  i  wfaloh 
allows  of  the  operation  bdng  abridged, 
while  a  perfect  combination  of  the  colours 
with  the  fhbrics  is  effected. 

And  having  now  described  the  nature  of 
the  said  invention,  and  in  what  manner  llM 
same  is  to  be  performed,  I  declare  that  the 
improvemente  which  are  dalmed  as  oonsli- 
tuting  the  said  invention,  are  as  follows : 

Flr$tt  The  mode  or  modes  Of  preparing' 
the  colours  sforesaid,  before  desorioed,  from 
insoluble  predpitates  instead  of  soluble  ex- 
tracte ;  which  predpitates,  notwithstaadfa^g 
thdr  insolubility,  oombine  perfectly  with  the 
fabrics. 

And,  iicondf  tiie  ^ipHeation  of  lh# 
colours  thus  obtained  to  the  printliig  of 
stuffs  composed  of  dlk  or  wool,  or  of  a 
mixture  of  rilk  and  wool  by  the  process  of 
steaming  (vaporitaffe)  before  the  printed 
fabrics  have  been  dried,  or  when  they  havu 
been  wetted  afresh,  after  having  been  pre- 
viously dried. 
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[Continued  from  pace  573.] 


Article  23.-6.  My  gallant  and  highly 
esteemed  friend,  Major-Gteneral  Pasley,  gives 
the  following  aoconat  of  his  conTersion  to, 
or  adoption  of,  the  theory  of  the  upright 
wall  t  '*  For  Many  years  I  paid  no  attention 
to  this  subfect,  but  thought  that  the  long 
flat  slope  adopted  at  Plymouth  Breakwater 
must  be  the  best  form  for  resisting  the  sea, 
not  only  from  the  reputation  of  the  eminent 
ettgioeer  and  naTsl  officers  by  whom  this 
oonstmetion  was  proposed,  but  also  from 
the  dreumstanoe  of  its  haTioff  been  ap- 
proTed  and  carried  into  execution  by  order 
of  the  Goremmeot  of  that  day.  But  in 
the  year  1842,  when  this  question  was  pub- 
Ucly  discussed  at  one  of  the  meetings  A  the 
Institution  of  Civil  Engineers,*  at  which  I 
was  present,  after  a  paper  of  Lfeutenant- 
Colonel  Jones,  R.B.,  had  been  read,  fa 
which  he  gave  the  preference  to  upiight 
walls,  as  being  much  more  secure  than 
breakwaters  or  flat  slopes,  and  stated  his 
reasons  for  this  opinion,  the  arguments  in 
liTOur  of  the  former  appeared  to  me  to  pre- 
ponderate. I  have  since  given  the  subject 
much  attention,  and  have  made  inquiries 
and  obserrations,  which  haye  confirmed  me 
In  this  impression." 

A  practical  opinion  from  so  distinguished 
a  military  engineer  must  ever  be  considered 
as  entitled  to  a  degree  of  confidence  which 
no  theoretical  opinion  can  overthrow ;  but 
I  hope  I  do  not  disparage  the  scientific  ac 
quirements  of  my  gallant  friend  when  I 
venture  to  refer  to  one  of  the  most  eminent 
authorities  that  can  be  adduced,  whether  as 
a  pure  or  a  practical  mathematician,  the 
Professor  of  Mathematics  in  the  Hon.  East 
India  Company's  seminary  at  Addiscombe, 
the  Rev,  J.  Cape,  who,  in  an  admirable 
paper,  confirms  entirely  those  views  whieh  I 
had  formed  on  the  scientific  and  practical 
conditions  of  the  case,  and  of  which  he 
authorises  me  to  make  any  use. 

The  ample  discussion  which  this  impor- 
tant problem  in  hydraulic  and  engineering 
science  must  now  undergo,  with  reference 
to  the  great  national  work  to  which  the  en- 
deavour to  do  my  duty,  under  peculiar  and 
difficult  drcumstances,  relates,  will  enable 
the  Government  to  form  a  sound  and  safe 
opinion  as  to  the  mode  In  which  it  would  be 
Justified  in  sanctioning  a  measure  of  such 
magnitude,  and  Parliament  in  providing  the 
means  of  putting  the  work  in  execution.  It 
appears  to  me,  however,  that  the  problem 

*  The  opinions  delivered  were  6  to  1  against  the 
ttpi]ght  wall. 


may  be  considered  to  have  been  as  fully 
solved  in  this  country,  by  the  successftil 
completion  of  the  Plymouth  Breakwater,  as 
the  engineers  of  France  conceive  it  to  have 
been  by  the  construction  of  the  works  of 
Cherbourg,  and  those  of  the  United  States, 
by  what  luis  been  executed  in  Delaware  Bay. 
Tliese  prove  that,  for  the  basis  and  body  of 
the  work  at  least,  the  slope  may  be  most 
safely  and  advantageously  adopted,  what- 
ever be  the  form  to  be  given  to  the  tuper- 
structure.  It  has  been  said  that  the  objeotloil 
to  the  adoption  of  the  upright  wall  horn  the 
bottom,  on  the  ground  that  it  *'  is  experi*' 
mental,"  is  one  which  would  arrest  frnprovs* 
ment  founded  on  legitimate  indttctioR  !■ 
hydraulic  engineering.  But  experiment  has 
been  made  to  a  certain  extent  at  the  plaees 
I  have  mentioned,  whieh  so  far  settles  the 
question,  that  there  is  no  need  to  postpOM 
tiie  commencement  of  this  great  work  till 
new  trials  be  made  ;  and  it  does  appear  to 
me,  that  to  introduce  the  upright  wall  in 
lieu  of  the  slope,  would  be  to  retrograde, 
and  not  to  advance ;  to  aet  against  mathe- 
matical demonstration,  and  to  work  against 
the  laws  of  nature. 

I  may  as  well  here  refer  to  another  emi- 
nent mathematician,  pure  and  practical, 
Mr.  Narrien,  Professor  of  Mathemeties  in 
the  Royal  Military  College,  who  denies  and 
disproves  the  assumptions  upon  whieh  the 
theory  of  the  upright  wall  is  based  ;  and  I 
have  it  in  my  power  to  name  many  other 
first-rate  authorities,  men  of  seience,  and 
military  as  well  as  dvil  engineers,  who  con- 
cur in  condemning  such  a  mode  of  construc- 
tion. 

My  gallant  friend.  General  Pasley,  ob- 
serves, '*  Nature  points  out  the  bluff'  or 
vertical  form  as  the  best  for  solid  materials, 
since  all  sea  coasts  composed  of  any  sort 
of  rock,  and  even  of  chalk,  are  in  that  Ibraci, 
and  do  not  suffer  by  the  action  of  the  sea. 
If  they  did,  they  would  of  course  soon  be 
breached  by  the  violence  of  the  waves,  and 
the  fk-agments  would  assume  some  sort  of 
slope,  gradually  flattening  until  they  offered 
less  resistance.  As  the  sea  i^all  proposed 
for  a  harbour  of  refuge  in  Dover  Roads,  like 
every  substantial  wall,  must.  In  fiMst,  be  a 
tort  of  artificial  rock,  stronger  than  any 
natural  rocks,  let  it  be  built  in  that  form  IR 
whieh  nature  has  arranged  the  rocky  ooosts 
of  the  sea  in  every  part  of  the  world, 
namely,  in  the  vertical  or  upright  form,  and 
it  wiU  be  equaUy  safe." 

Upon  this  I  refer  M^or-general  PMsley 
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blow,  the  cmA,  the  ruin  produced  by  leas 
on  blaffs  and  cliffs,  and  the  enormons  in- 
roads made  accordingly,  until  those  cliffs 
are  protected  by  sloping  beaches  formed  by 
their  fragments,"  and  that  the  vertical  or 
upright  cliff  is  incapable  of  resisting  the 
action  of  the  sea. 

Article  24.-7.  Captain  Vetch  is  the  next 
authority  cited  in  favour  of  the  upright  or 
nearly  upright  wall,  both  from  theory  and 
practical  observation. 

Now,  first  as  to  practice;  he  says,  in 
reply  to  quMtion  864,  that  he  does  not  know 
of  any  instance  in  which  an  upright  wall  has 
been  constructed  in  the  open  sea,  in  seven 
fathoms  water. 

In  answer  to  question  865,  he  states  that, 
not  having  an  instance  before  us  of  any 
upright  wall  having  been  executed  in  seven 
fi^oms  water,  he  admits  that  such  a  mode 
of  eonstruction  would  be  experimental,  and 
may  justly  create  a  diffidence. 

In  reply  to  question  926,  he  admits  that 
all  the  cases  of  upright  walls  to  which  refer- 
ence has  been  made,  are  piers  built  in  shal- 
low water. 

On  account  of  the  extraordinary  difficul- 
ties of  constructing  a  harbour  of  refuge  in 
Dover  Bay,  he  thought  that  the  best  mode 
of  executing  such  a  work  was  by  the  system 
of  caissons  whieh  he  proposed.  With  respect 
to  the  combination  of  a  elope  with  an  up- 
right or  nearly  upright  face  for  the  super- 
structure, he,  Captain  Vetch,  said  (answer 
to  question  931)  it  would  be  highly  advan- 
tageous ;  that  it  would  obviate  a  great  many 
objections  to  the  present  condition  of  the 
Plymouth  Breakwater ;  it  would  prevent  the 
waves  breaking  over,  and  would  give  secu- 
rity to  erections  on  the  breakwater  itself. 
The  works  now  going  on  at  Cherbourg, 
which  had  been  erroneously  considered  to 
be  an  abandonment  of  the  slope  in  favour  of 
the  upright  wall,  is  only  a  combination  of 
both ;  this  he  thinks  a  great  improvement, 
and  adds,  that  such  a  breakwater  at  Dover 
would  be  very  superior  to  one  entirely  slop- 
ing. Captain  Vetch  recommends  brick  in 
cement  for  face  work,  and  suggests  blocks 
of  brick  firmly  agglutinated  into  a  mass  by 
means  of  a  cheap  flux  between  the  joints ; 
the  mass  of  brick  blocks  being  subjected  to 
the  requisite  heat  by  means  of  flues  or  other- 
wise. 

Article  25. — M.  Reibell  is  the  next  au- 
thority adduced  in  support  of  the  upright 
wall ;  and  a  sketch,  of  which  the  annexed 
IS  a  copy,  is  inserted  in  the  proceedings  of 
the  Commission  (Appendix,  No.  23,  page 
97,)  to  sustain,  as  it  would  appear,  the 
proposition  of  the  upright  wall,  which  it  is 
inferred  the  French  engineers,  as  a  body, 
approve,  and  would  adopt,  if  the  breakwater 


^- 


n. 


nrtfew. 


in  Cherbourg  Bay  were  to  be  commenced 
de  novo. 

Captain  Washington,  in  his  Report  on  the 
breakwater  at  Cherbourg  (3  Deeember,  1845, 
Appendix,  No.  23,  page  95,)  states*  that 
"  M.  Reibell,  the  present  engineer,  is  ded- 
dedly  in  favour  of  an  upright  wall,  and 
recommends  the  form  shown  in  the  above 
sketch  as  **  the  best  for  opposing  the  shock 
of  the  waves.** 

I  stated  to  my  colleagues  distinctly,  that 
I  was  very  certain  the  French  engineers, 
civil  and  military,  would  not  concur  in  such 
a  proposition ;  and  I  venture  now  to  repeat 
my  firm  conviction  that  such  a  mode  of 
construction  would  be  impracticable  in  the 
open  sea,  in  seven  or  eight  fathoms  water ; 
and  that  if  by  miracle  such  a  wall  oould  be 
set  down,  well  founded  and  put  together,  in 
Cherbourg  or  Dover  Bay,  it  would  not  sur- 
vive the  first  storm. 

According  to  the  scale  taken  from  the 
depth  of  water,  the  breadth  at  top  cannot  be 
above  15  feet.  Exclusive  of  deficiency  in 
the  mass,  to  resist  the  force  of  waves,  there 
would  be  no  emplacement  for  batteries  nor 
room  for  traffic. 

Article  26.-9.  Mr.  Brunei  is  next  ad- 
duced as  having  given  his  opinion  in  favonr 
of  an  upright  wall  for  the  construction  of 
breakwaters.  But  Mr.  Brunei  was  not  ex- 
amined before  the  Commission,  and  the  only 
opinion  which  he  has  given  upon  this  sub- 
ject is  that  contained  in  the  annexed  extract 
of  a  letter  from  Mr.  Brunei,  addressed  to 
the  Chairman,  dated  19th  June,  1844: — 
«  Upon  one  point  upon  which  I  understand 
the  Commissioners  to  have  sought  an  opi- 
nion, I  have  no  hesitation  in  expressing  mj 
concurrence  in  those  which  I  am  told  have 
been  generally  expressed  in  favour  of  vertical 
sea  walls,  in  lieu  of  slopes,  where  the  nature 
of  the  material  to  be  used,  and  other  cir- 
cumstances, admit  of  such  a  plan  being 
effidentiy  and  economically  carried  out/' 

This  seems  a  summary,  off-hand  opinion, 
which  could  scarcely  have^be^  ji^f^^  tQ 
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Appear  in  a  pnbUc  docament,  as  the  profes- 
aional  advice  and  opinion  of  a  diitingnished 
engineer,  upon  a  qnestion  of  inch  national 
importance  as  that  of  constructing  a  break- 
water in  Dover  Bay,  in  seven  or  eight 
fathoms  water.  It  would  be  very  desirable 
that  Mr.  Brunei  should  be  fully  examined, 
or  that  specific  questions  should  be  put  to 
him  touching  this  matter ;  for  as  I  read  the 
preceding  extract,  Mr.  Brunei' s  opinion 
is  given  with  reference  to  sea  walls,  such 
probably  as  he  is  now  construeting  on  the 
coast  of  Devonshire,  and  not  breakwaters 
for  the  deep  sea. 

Article  27.^10.  Mr.  Bremner  is  next 
adduced  as  an  authority  in  favour  of  the 
upright  wall.  Mr.  Bremner  is  an  uncom- 
monly intelligent  and  ingenious  person,  and 
to  him  is  justly  due  whatever  merit  there 
may  be  in  recommending  caissons  as  utensils, 
in  which  immense  portions  of  ready ^made 
breakwaters  may  be  built  at  remote  quarries, 
and  thence  transported  to  the  locality  where 
they  are  to  be  used,  there  to  be  stranded  on 
the  bottom  of  the  sea  in  deep  water,  as 
proposed  by  Mr.  Walker  in  his  project  for 
ooBstructing  a  Harbour  of  Refuge  in  Dover 
Bay.  Such  an  expedient  may  be  useful  for 
works  on  a  small  scale,  and  in  shallow  water, 
such  as  those  fbr  which  Mr.  Bremner  ap- 
pears to  have  designed  them ;  but  seeing  the 
defects  and  dangers  of  such  a  system  of 
caissoning  in  the  perilous  condition  to  which 
Westminster  Bridge  is  reduced,  and  the  uni- 
Tsrsal  condemnation  of  the  adoption  of  such 
a  mode  of  construction  in  deep  water,  it  is 
scarcely  necessary  to  make  any  further  ob- 
servation on  so  preposterous  a  proposition. 
It  may  be  observed,  however,  that  Mr. 
Bremner's  proposition  of  the  upright  wall  is 
incidental,  and  belongs  only  to  hb  scheme 
of  transporting  ready-made  breakwaters  in 
caissons  from  remote  quarries ;  since  to  give 
to  huge  vessels  of  about  300  or  400  feet  in 
length,  width  sufficient  for  the  base  of  a 
breakwater  having  any  considerable  slope, 
would  immensely  increase  the  already  pre- 
posterous dimensions  of  these  '*  utensils." 

Article  28.— With  the  greatest  possible 
respect  for  all  these  able  and  eminent  men, 
I  must  say,  that  I  do  not  find  anything  in 
what  they  have  adduced  that  can,  in  my 
judgment,  warrant  the  adoption  of  the  mode 
of  construction  which  they  recommend  ;  it 
does  not  rest  upon  any  proved  principle,  is 
untried  upon  any  sufficient  scale  to  justify 
its  adoption  in  a  great  national  undertaking, 
and  all  agree  in  designating  it  experimental. 

When  I  find  it  stated,  in  the  summing  up 
of  the  Ck>mmission,  that  the  opinion  of  Mr. 
Alan  Stevenson  in  favour  of  a  sloping  break- 
water is  the  '*8ole  exception"  to  those  of 
the  other  men  of  distinguished  sdenoe  and 


practical  observation  who  have  been  called 
upon  to  advise  the  Commission  on  this  im- 
portant subject,  I  feel  bound  to  interpose 
against  the  conclusion  arrived  at,  Sir  John 
Rennie,  Mr.  George  Rennie,  Mr.  Cubitt, 
Mr.  William  Stuart,  as  well  as  Mr.  Alan 
Stevenson,  who  all  disapprove  of  any  attempt 
to  construct  an  upright  wall  in  the  open  sea 
at  Dotver ;  and  they  distinctly  express  their 
opinion,  apprehension,  or  conviction,  that 
such  attempt  would  end  in  total  failure ;  and 
when  to  this  I  shall  have  added  what  I  have 
yet  to  say  upon  the  subject  of  Cherbourg, 
Plymouth,  and  Delaware  breakwaters,  works 
actually  constructed  on  the  principles  which 
the  new  theory  would  abandon,  and  shall 
have  adduced  &e  opinion  of  the  most  emi- 
nent and  enlightened  engineer  of  France,  I 
trust  I  shall  be  considered  to  have  made 
a  good  case  in  support  of  this  dissent. 

Article  29.— There  is  no  part  of  the  Re- 
port of  the  28th  January  1846  from  which 
I  more  decidedly  dissent  than  that  which 
refers  to  Cheriiourg  Breakwater  as  a  failure, 
and  as  "  an  attempt  which  may  serve  as  a 
warning  to  those  who  may  have  to  decide 
upon  the  construction  of  such  works  in  this 
country,"  that  they  avoid  entirely  the  prin*> 
ciples  upon  which  that  work  has  been  con- 
structed. 

It  is  a  matter  of  much  importance,  pre- 
paratory to  the  execution  of  the  great  work 
to  which  this  paper  relates,  to  examine 
thoroughly  the  actual  results,  and  study 
carefully  the  lessons  derived  fh)m  observa- 
tions made  on  the  progress  of  the  works  at 
Cherbourg,  which  are  now  advanced  so  far 
that  they  will  enable  us  to  form  a  good 
judgment  of  the  merits  of  the  system  on 
which  they  have  been  constructed. 

Having  personally  inspected  those  great 
works,  and  being  in  possession  of  ample  in- 
formation respecting  their  origin  and  pro- 
gress, with  all  the  details  of  execution  up 
to  the  present  time,  I  deem  it  my  duty  to 
endeavour  to  correct  some  very  erroneous 
impressions  which  the  references  above  ad- 
verted to  are  calculated  to  convey.  I  allude 
particularly*  to  what  has  been  adduced  in 
Appendix  No.  23,  on  the  authority  of  M. 
Reibell,  Inspecteur  Divisiounaire  adjoint  des 
Fonts  et  Chapis^es,  as  implying  a  proof 
that  the  French  engineers  condemn  the  slope, 
regret  that  it  had  ever  been  used,  and  would, 
if  the  breakwater  in  Cherbourg  Bay  were  to 
be  again  executed,  adopt  in  preference  the 
upright  wall.  This  has  been  stated  on  se- 
veral occasions,  so  that  an  impression  has 
been  created  to  tiie  disparagement  of  the 
French  engineers  who  have  been  concerned 


•  See  the  Sketch,  Article  25  of  this  Paper. 
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bi  rmwJMng  and  complstiiig  that  bnak« 
water,  aa  if  thay  liad  been  d^dant  ia  aden- 
tific  foreaight ;  and  a  like  imprestioa  can- 
not fail  to  ariie  to  the  prejadice  of  the 
eoginaering  operationa  of  this  country,  with 
reapect  to  the  breakwater  at  Plymouth,  in 
oonsequence  of  tba  British  engineers  hating 
put  in  practice  a  mode  of  construction  (the 
long  slope)  whidi  their  netghboura  on  the 
Continent  are  said  to  repudiate.  It  is, 
therefore,  of  the  utmost  importance  to  in- 
Teatigate  the  hiatory  and  actual  state  of  the 
Cherbourg  Breakwater,  in  order  to  ascer- 
tain, exactly,  what  ought  really  to  be  ayoid* 
ed,  or  what  nay  with  aafety  be  adopted,  in 
the  greater  work  which  it  ia  now  proposed 
tp  fionatmct  on  our  own  shores. 

Article  30.— From  obs^rvationB  actually 
made  by  some  of  the  highest  geologic^ 
authorities  of  this  country,  we  learn  that 
the  percussive  force  of  waYCs  on  precipitous 
coasts  and  cliffs  is  accompanied  by  a  de- 
stmctlTe  abraaton  of  die  rock  or  soil,  creat- 
ing in  some  caaea  vast  encroachments  of 
the  f ea  on  the  land.  The  abrading  force  is 
found  to  continue  till  the  cliffs  are  washed 
away,  or  fragments  are  deposited  at  the 
foot  of  the  rock  in  such  a  manner  as  to  afford 
a  proteeting  beach  with  a  slope  sufficient  to 
prevent  any  further  encroachment.  And  I 
may  add  here,  that  the  great  ezperimenta 
which  have  now  been  made  at  Cherbourg 
and  elsewhere,  prove  sufficiently  that  the 
aotioo  of  waves  on  artificial  constructions  in 
the  sea  or  ^  the  coasts,  is  to  reduce  the 
masses  so  that  their  aea-fronta  are  brought 
to  the  form  of  long  and  gentie  slopes,  and 
not  to  transform  a  gentie  slope  into  one 
more  steep,  stiU  less  to  bring  the  face  to  a 
vertical  form. 

These  observations  and  facts  appear  to  me 
to  afford  distinct  warnings  not  to  attempt 
the  construction  of  an  artifidal  island  in 
Dover  Bay  (in  seven  fathoms  water),  with 
a  vertical  face  similar  to  that  of  the  cliffs 
which,  00  the  coasts  of  Great  Britain  and 
Ireland,  are  known  to  have  been  under- 
mined, aqd  to  have  had  immense  portionp 
washed  away. 

Article  31.— Annex  (M.)  is  a  brief  historical 
account  of  Cherbourg  Breakwater  from  the 
commencement,  together  with  an  extract  of 
the  Report  of  tiie  Commission  of  the  Insti- 
tute of  Franca,  of  which  Prony  and  Charles 
Dupia  were  members,  and  Girard  rapporteur. 
Theye  eminent  men,  after  a  careful  inspec- 
tion of  that  work,  and  after  having  inves- 
tigated the  whole  process  of  its  execution 
throughout,  reported  that  the  failures  which 
had  taken  pl^^e  ^rose,  not  from  iu  having  a 
sloping  face,  but  that  the  slopes  were  not 
long  enough  to  resist  tiie  action  of  the 
wavea  j  th«t  po  ponatvit  d^gr^e  of  alope  is 


calonlated  to  reuat  the  different  aetkms 
of  the  sea  at  different  depths ;  tiiat  these 
actions  reduced  gradually  the  masses  of 
stones  forming  the  original  dyke,  to  a 
profile  having  different  degrees  of  alope, 
and  that  this  necessarily  diminished  the 
heifht  of  the  work  at  different  times.  They 
added  that  the  whole  mass  was  thus,  at 
length,  brought  into  a  state  of  the  most 
perfect  stability;  and  all  this  was  verified 
by  the  United  States  Commission. 

Article  32.— The  first  great  lesson  reaUy 
taught  by  the  work  in  Cherbourg  Bay,  as 
a  warning  what  to  avoid,  is  that  tbe  system 
of  caisaoning  should  not  be  adopted;  CJbe 
next  lesson  is  to  avoid  the  use  of  small 
stones  deposited^  jnerreperdiie,'  the  third 
lesson  is,  not  to  construct  the  sea-face  of 
breakwaters  in  one  uniform  slope  from  the 
bottom,  but  to  form  the  profile  with  twq 
slopes,  and  to  make  the  slope  far  longer 
than  that  which  was  originally  deaigned  for 
the  work.  The  result  of  this  extensive 
experiment  demonstrates  first,  how  insuffi- 
cient and  incompetent  mere  theory  and 
speculation  are,  to  fix  within  precise  limits 
the  degreea  of  resistance  which  shoiUd  be 
given  to  a  work  exposed  to  the  violeol 
efforts  of  the  sea. 

We  find  that  the  mass  of  materials  ori- 
ginally deposited  in  Cherbourg  Bay,  was 
heaped  up  so  as  to  form  too  steep  a  alope, 
and  that  the  agency  of  tempestuous  wsTes 
has  disposed  of  them  by  reduction  to  a  form 
which  secures  their  permanoit  stability : 

That  the  part  of  a  breakwater  which  is 
above  the  highest  level  of  spring  tides,  is  so 
little  exposed  to  the  action  of  waves  (which 
must  have  lost  by  their  ascent  a  portion  of 
their  momentum  ere  they  arrive  there),  that 
it  may  be  more  steep  than  the  part  below. 

We  learn  also  that  the  part  of  the  break- 
water between  low  water  and  high  water, 
spring-tide  level,  is  exposed  to  the  greatest 
violence  of  the  waves  during  the  whole  of 
the  rise  and  fall  of  tidea ;  and  that  there 
the  slope  should  be  longest,  or  the  inclina- 
tion of  the  face  to  the  horizon  should  be  the 
least. 

Captain  Washington  states,  in  his  report 
on  the  breakwater  at  Cherbourg,  *'  that  the 
long  slope  of  ten  to  one,  formed  by  the 
action  of  the  waves,  from  low-wster  mark 
upwards,  has  not  varied,  not  even  in  the 
gales  of  1808,  1824,  and  1836,  the  most 
memorable  on  record/'  There  cannot  be 
better  evidence  of  the  stability  of  the  lone 
slope. 

That  the  part  of  the  breakwater  for  a  eer- 
tam  distance  below  the  lowest  spring  tide, 
is  exposed  only  to  the  shock  ef  waves  to« 
wards  the  termination  of  the  fall  and  the 
oomn^ncement  of  the  rise  of  tide;  t^ 
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tfaero  Urn  iloprmay  be  tteq^,  or  the  incU- 
juition  tp  the  horixon  greater ;  whilst  at  the 
lowest  part  of  all,  or  that  which  remains 
permanently  submerged  the  slope  may  be 
atill  more  steep,  or  have  the  greatest  incli- 
nation to  the  horizon. 

With  respect  to  the  magnitude  of  mate- 
rials, ^e  find  that  small  stones  have  not 
sufficient  stability  to  withstand  even  a  mo- 
derate action  of  waves. 

That  stones  of  from  one  and  a  half  to  two 
tons  weight,  are  sufficient  to  resist  the  effects 
of  a  n^oderate  sea« 

That  blocks  considerably  larger  are  re- 
quired to  withstand  violent  seas. 

That  when  small  materials  are  used,  it  is 
indispensable  to  cover  them  with  blocks  of 
large  dimensions. 

That  very  large  blocks  should  be  placed 
towards  the  top  of  the  work,  to  compensate 
by  theijr  weight  the  loss  of  stability  eaused 
by  the  total  immersion  of  the  materials  be- 
Husatl^,  for  these  lose  as  much  of  their  weight 
in  water,  as  is  equal  to  the  weight  of  water 
^placed. 

The  last  fact  to  be  poticed  respecting  the 
work  at  Cherbourg  constitutes  a  very  deaded 
wtming  against  the  use  of  blocks  of  con- 
«rete,  adverted  to  in  question  153,  which 
W9M  proposed  by  Captain  Denison,  21  Ko- 
yember,  1845 ;  for  the  application  of  this 
material  on  a  large  scale  has  entirely  failed ; 
tbe  blocks  of  concrete  having  broken  to 
pieces* 

The  imperfections  of  the  original  project 
being  eorreoted,  the  breakwater  at  Cher- 
bourg is  now  proceeding  rapidly  to  com- 
pletion ;  and  far  from  being  a  warning  that 
that  those  who  have  to  decide  upon  the  con- 
struction of  a  ^arbour  of  Refuge  in  Dover 
Bay,  of  elsewhere,  should  avoid  the  prin- 
ciples and  reject  the  form  which  has  been 
obserred  in  its  construction,  it  demonstrates 
|n  the  most  forcible  manner,  that  the  theory 
of  the  upright  wall  should  be  rejected,  and 
that  in  its  place  should  be  adoptcMi  the  well- 
tried  slope,  or  rather  a  combination  of  dif- 
ferent slopes ;  while  a  nearly  upright  wall 
mar  be  formed  above,  to  serve  for  the 
fisLclng  of  a  parapet  like  that  which  crowns 
the  work  at  the  French  port. 

Article  38.— The  United  SUtes  engineers, 
a^  a  body,  are  well  educated,  ingoniousr 
cautions,  able,  and  practical  men.  Annex 
(L.)  is  a  copy  of  (he  Report  of  a  Com- 
tpission,  composed  of  naval  officers,  engi- 
neers,  and  architects,  who  were  sent  to 
Europe  in  1829,  to  inspect  and  report  upon 
Cherbourg  Breakwater,  FiymouUi  Break- 
water, and  other  such  works,  with  a  view  to 
the  erection  of  a  breakwater  in  Delaware 
Bay.  Now  Uiat  document,  as  well  as  the 
more  recexit  Report  of  tk^   fipproachi^ 


completioift  of  the  work,  shows  that  tlip 
American  engineer  who  had  conversed  with 
Colonel  Jones  upon  the  subject  of  the  break- 
water in  Delaware  Bay,  misinformed  hiqa 
when  he  stated  that,  in  the  United  States, 
they  did  not  approve  of  the  long  slope. 

Article  34.>-The  Report  to  which  I  refer 
contains  an  able  investigation  of  the  whole 
process  relating  to  the  breakwater  in  Cher- 
bourg Bay;  and  it  takes  notice  of  the  ad^ 
vantages  which  accrued  to  us  in  constrnoting 
the  Plymouth  Breakwater,  from  the  valuable 
information  deduced  from  the  experimental 
results  of  the  French  work.  It  demonstrates 
the  success  of  both,  and  recommends  thttt 
those  stupendous  works  should  be  adopted 
as  guides,  with  respect  to  the  leading  prin- 
ciples upon  which  the  Delaware  Breakwater 
should  be  constructed.  These  have  been 
followed;  the  dimensions  of  those  work* 
have,  as  is  recommended  in  the  Report,  been 
adopted,  and  the  breakwater  has  accomplisk- 
ed  the  purposes  for  which  it  was  projeeted. 
Notwithstanding  this,  our  Comnussion  would 
have  us  take  warning  from  that  Reportt  and 
avoid  the  mode  of  depositing  blocks  of  stone 
for  the  purpose  of  forming  a  breakwater 
with  a  long  slope,  treating  that  mode  aa  an. 
experiment  that  has  failed ;  and  it  would 
urge  those  who  have  to  dedde  upon  the 
construction  of  such  works,  to  adopt  a 
method  which  has  never  been  tried  on  any 
scale  that  could  warrant  the  employment  of 
it  in  so  great  an  undertaking. 

Article  35. — Now,  persons  who  read  ew- 
sorily  that  part  of  the  Report  to  which  I 
have  referred  (page  8  at  top,  queatioa  No. 
152,  and  appendix  No.  23)  may  imagine  that 
the  old  dyke  at  Cherbourg  had  been  takea 
down,  and  that  the  vertical  wall  which  has 
recently  been  built,  is  raised  from  the  na- 
tural bed  of  the  sea,  to  the  exclusion  of  tiie 
slope ;  whereas  it  is,  in  faet,  merely  a  pa- 
rapet with  a  nearly  vertical  face  placed  on 
the  original  breakwater,  to  prevent  thb 
waves  from  rushing  over  the  terre-plein, 
after  their  force  luid  been  expended  or 
greatly  diminisl^,  in  ascending  the  long 
slope  or  glacis  in  its  fh>nt. 

Article  36. — I  stated  to  the  Commission 
repeatedly  my  conviction  that  the  French 
engineers  would  reject,  as  unsound  in  prin- 
eiple  and  dangerous  in  practice,  such  a  mode 
of  construction  as  that  which  is  inserted  in 
our  proceedings  on  the  authority  of  M. 
Reibell;  but  as  the  ouestion  of  eonstrue- 
tion  were  decided  by  the  junior  members  of 
the  Commission,  before  my  opinion  and 
vote  were  taken,  and  as  the  references  to 
Cherbourg  Breakwater,  and  to  the  supposed 
opinion  of  the  Frenoh  engineers,  may  have 
had  some  influence  in  bringing  the  minority 
of  tbe  Comini«ii<m  tp  comlosfoo^  fiivonr- 
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«ble  to  the  upright  wall  from  the  bottom, 
and  may  tend  to  produce  an  imprenion  to 
that  effect  on  the  public  mind  in  thU  conn- 
try,  I  repeat  now,  on  the  authority  of  the 
▼ery  highest,  the  most  experienced  ciYll  and 
military  engineer  of  France,  or  probably 
that  the  world  ever  knew,  that  "  aU  the  en- 
lightened engineers  of  France  do  continue 
to  adopt,  and  will  continne  to  construct 
breakwaters  with  inclined  slopes,  and  do 
reject  the  theory  of  the  upright  wall ;  that 
the  only  alteration  they  would  make  if  the 
work  were  to  do  over  again,  is  in  the  degree 
of  slope,  which  they  would  make  variable  ac- 
cording to  the  nature,  specific  gravity,  and 
magnitude  of  the  materials  used ;  that  the 
waUs  now  being  erected  at  Cherbourg,  are  not 
upright  from  the  naked  bottom  of  the  sea, 
but  built  as  a  parapet,  upon  a  well-consoli- 
dated basis ;  this  being  the  breakwater  pre- 
▼iouily  formed  h  pierre  perdue,  whose  slope 
has  different  degrees  of  inclination  to  the 
horizon,  according  as  the  action  of  the  sea 
has  redueed  the  original  mass."  That  great 
work  now  stands  in  the  form  of  a  combina- 
tion of  the  slope  with  the  upright  face  for 
the  superstructure ;  a  profile  which  Rendel, 
Rennie,  Cubitt,  Vetch,  Stuart,  Colonel 
Harry  Jones,  Vignoles,  and  others  recom- 
mend, but  which  Professor  Airy  (Appendix 
14,  page  88,  Article  3,)  says,  speaking  of  an 
entire  breakwater  so  formed,  is,  theoreti- 
cally, "  without  doubt  the  worst  of  all." 

Article  37. — ^That  there  may  be  no  mis- 
take upon  this  important  matter  in  reference 
to  Cherbourg  Breakwater,  unquestionably 
the  greatest  piece  of  hydraulic  architecture 
that  has  ever  been  executed,  I  insert  a  pro- 
file, showing  a  combination  of  the  long 
slope  with  the  vertical  parapet  and  its  fore- 
slope  of  stones ;  and  I  add  the  reasons  which 
induced  the  French  engineers  fourteen  years 
ago  to  recommend  such  a  superstructure. 


This  combination  was  proposed  for  the  com- 
pletion of  the  breakwater  by  Mons.  Dnparc, 
director  of  hydraulic  works  at  Cherbourg, 
and  sanctioned  without  modifications  by  the 
Minister  of  Marine  in  April,  1832,  on  the 
advice  of  a  special  commission,  to  which 
that  proposition  had  been  referred  ;  but  so 
far  from  pulling  down  the  ancient  dyke,  as 
stated  in  the  Report  (Q.  152,  p.  8,  at  the 
top,)*  it  was  raised  from  the  level  to  which 

*  152.  Is  it  not  the  fact  that,  from  the  engineer 
not  being  able  to  maintain  that  form,  it  was  obliged 
to  be  pulled  down  to  three  feet  below  the  level  of 
low-water  spring  tides,  and  that,  at  present,  it  is  in 
the  form  of  a  vertical  wall?— Yes,  I  believe  so. 


it  had  been  reduced  from  not  having  alope 
enough,  by  depositing  large  blocks  of  rough 
stone  up  to  the  height  of  low-water  spring 
tides ;  and  on  it  there  was  laid  a  mass  i 
concrete,  about  one  metre  thick,  on  which 
a  wall  or  quay  is  built  to  the  height  of  three 
metres  and  a  half  above  high-water  spring 
tides.  The  exterior  side  of  this  quay  or 
wall,  is  protected  by  a  fore-shore  of  great 
blocks  of  stone,  extending  in  a  slope  of  40 
metres  to  the  depth  of  seven  metres  belov 
low -water  mark.  The  object  of  these  blocks 
is  stated  by  M.  V^rla  to  have  been  twoliBld. 
The  inclined  surface  of  this  fore-slope  makes, 
with  the  face  of  the  wall,  a  re-entering 
angle  which  might  have  been  avoided  in 
part  by  adopting  the  concave  profile  of 
Mons.  Emy,  but  which  in  this  caae  was  not 
thought  necessary,  inasmuch  as  the  artificial 
beach  of  great  masses  of  stone,  the  prindpsl 
object  of  wluch  was  to  give  to  the  slope  of 
the  dyke  perfect  stability,  produced  in  addi- 
tion an  important  effect  in  resistiDg  the 
action  of  the  waves  at  low  water.  It  is 
found,  in  fact,  that  the  waves  which  bresk 
on  the  surface  of  a  long  slope,  have  time 
to  deaden  their  force  against  the  asperities 
of  the  blocks  which  form  the  slope  before 
they  strike  the  re-entering  anghs  of  the 
foundation ;  and  as  the  tea  rises,  and  the 
time  of  high  water  approadtes,  the  slope  ia 
front  produces  the  ^ect  of  an  orSaaarj 
beach  in  turning  and  throwing  up  the  vraves, 
which  would  otherwise  bre&  against  the 
wall  with  extreme  violence  at  the  moment 
of  their  maximum  of  intensity. 
{To  be  continued.) 


NOTSS    »VD  NOTICES. 

Balancipg  the  Wheelt  of  Locomotive  Enfimet.— 
At  a  meeting  of  the  Institution  of  Meehantcal  Bn- 
gineers,  held  at  Birmingham  on  Tnesda^r  last,  Mr. 
M'Connell  re.id  a  paper  "On  the  BaUncicg  of 
WheeU."  The  proper  balancing  of  the  wheels  c£ 
locomotive  engines  was  stated  to  be  a  very  import- 
ant matter,  as  most  <tt  the  railway  accidents,  ia 
cases  where  the  carriages  had  jumped  off  the  line  of 
rails,  were  to  be  attributed  to  a  want  of  proper 
balance  in  the  wheels  of  the  engines.  The  merit  of 
the  discovery  of  the  proper  balance  was  due  to  Mr. 
George  Heaton,  of  Shadwell -street  Works,  Birming- 
ham, who,  when  employed  by  the  Earl  of  Craven, 
had  occasion  to  examine  a  lathe  which  Jamped  in  a 
very  violent  manner,  and  in  the  puUey  of  which  he 
discovered  a  want  of  balance.  This  defect  he  reme- 
died, and  the  lathe  afterwards  worked  properly. 
Mr.  M'Connell  went  on  to  detail  instances  of  Mr. 
Heaton's  experiments,  and  then  read  some  accounts 
of  accidents  on  railways,  which  appeared  to  have 
resulted  f^om  Ihe  cause  to  which  he  had  alluded. 
After  an  explanation  of  the  central  forces  of  wheela, 
the  speaker  proceeded  to  exhibit,  by  models,  proo& 
of  his  statements ;  passed  on  to  describe  the  usual 
manner  of  balancing  the  wheels  of  locomotive  en- 
gines, which,  he  contended,  was  an  improper  one; 
and  concluded  by  illustrating,  by  another  model, 
the  necessity  for  obtaining  an  accurate  balanoe  in 
the  piston  rod.  On  this  sutject,  however,  he  pro- 
mised to  read  a  paper  at  a  future  meeting...  «•    Mi- 
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Mlddleton  expreiied  his  gratification  at  the  notice 
which  was  now  being  directed  to  the  subject,  and 
said   that   hitherto  much    prejudice  liad  existed 
against  the  dlsooTery.     The  same  description  of 
model  aa  that  now  exhibited  had  been  shown  to  the 
engineers  of  the  London  and  Blnn Ingham  Railway 
ten  years  ago,  and  although  an  engine  which  oscil- 
lated very  much  had  been  balanced  for  that  line  by 
himself  and  Mr.  George  Heaton,  and  had  been  per- 
fectly cured,  yet  no  Airther  notice  had  been  taken  of 
the  matter.    He  trusted,  however,  that  Mr.  Heaton 
was  now  about  to  reap  the  reward  of  his  discovery. 
......Mr.  M'Connell  said  it  was  about  seven  years 

since  Mr.  Heaton  came  to  him  with  an  explanation 
of  the  system,  and  he  ( Mr.  M'Connell)  then  balanced 
the  engines  on  the  Gloucester  line.  He  believed 
that  this  was  the  first  railway  in  England  on  which 
the  invention  was  used.— Jf<iftoiid  Counties  Herald, 
For  a  Aill  description  of  Mr.  Heaton's  views  on  this 
■uMeot,  see  Mech.  Mag.  current  vol.,  p.  447. 

FmU  of  the  Meiklewood  SuspenHon  Bridge.  -We 
r^ret  to  say  that  this  handsome  and  useful  struc- 
ture across  the  Forth,  which  was  erected  17  years 
ago  by  the  late  Colonel  Graham,  of  Meiklewood, 
fell  into  the  river  on  Monday  last,  in  consequence 
of  the  div  rot  having  seixed  the  principal  timbers. 
This  bridge  was  erected  on  the  thrust  and  tension 
principle,  which  is  the  same  as  that  which  sustains 
the  tube  lately  erected  across  the  Conway,  having  a 
span  of  400  feet.  The  span  of  Meiklewood-bridge 
was  101  feet ;  and  as  a  proof  of  the  strength  of  this 
principle  of  structure,  thetfridge  continued  to  carry 
neavUy  loaded  carts  for  months,  if  not  for  years, 
after  the  dry  rot  had  so  pervaded  the  timbers,  that 
almost  the  whole  body  of  the  beams  were  decayed. 
The  main  beams  were  of  memel,  of  excellent  qua- 
lity, and  had  not  the  slightest  appearance  of  taint, 
or  rot,  when  erected.  The  disease  had  partially  ex- 
tended to  the  eyerights  and  other  parts  of  the 
woodwork.  On  the  Thursday  preceding  the  fall, 
five  carts  heavily  loaded  with  barley  passed  along  the 
bridge  with  safety -slight  synoptoms  of  the  decay 
were  observed  on  Saturday.  The  bridge  fell  when 
no  man  was  upon  it,  and  when  parties  sent  to  in- 
spect it  were  Just  approaching.  The  wreck  is  now 
being  removed  from  the  bed  of  the  river;  but,  from 
the  excellence  of  the  iron  material,  and  closeness 
of  the  fittings,  there  is  great  difTiculty  in  getting  the 
structure  asunder.  The  want  of  communication 
between  the  counties  of  Perth  and  Stirling,  at  this 
point,  is  seriously  felt;  and  we  have  no  doubt  but 
that  measures  will  speedily  be  taken  for  having  the 
bridge,  which  has  so  unfortunately  fallen,  replaced. 
—acottish  Raliwag  Gazette. 

American  Steamere.—Dt.  Scoresby  remarked,  in 
a  lecture  which  he  lately  delivered  at  Bradford,  that 
the  recklessness  and  daring  of  the  Americans  were 
remarkable,  and  might  be  well  illustrated  by  the 
value  which  appeared  to  be  set  upon  life  in  their 
steamers.  British  steamers  sailed  across  the  At- 
lantic at  a  pressure  of  steam  from  6  lbs.  to  7  lbs.  on 
the  square  inch.  The  American  Atlantic  steamers 
profess  to  work  at  a  pressure  of  20  lbs.  on  the 
square  inch,  and  the  North  River  steamers  at 
16  lbs.  to  20  Iba.,  andsometiraea  SOlbs.,  on  the  square 
inch,  while  on  the  Mississippi,  a  pressure  of  SOlbi., 
100  lbs.,  120  lbs.,  and  even  higher,  waahad  recourse 
to.  It  was,  consequently,  very  easy  to  account  for 
those  tremendous  explosions  so  frequently  occur- 
ring on  those  rivers.  Dr.  Scoresby  mentioned 
several  of  these  explosions  as  eases  in  point— 
showing  that  the  passengers  were  equally  to  blame 
with  the  captains  of  the  steam-boats. 

New  Cement.— The  Bvffalo  Journal  (U.S.)  de- 
scribes a  valuable  cement,  which  was  first  dis- 
'  covered  in  Sharon,  Medina  County,  Ohio,  and  after 
undergoing  the  most  thorough  tests  has  been  pro- 
nounced of  great  value.  The  Cleveland  Herald 
says,  "  The  mine  itself  is  one  of  the  most  singular 
depotitaries  to  be  found.  It  seems  as  if  poured  into 
a  large  sandstone  basin,  covering  some  four  acres, 
Is  found  at  the  depth  of  twenty  feet,  presents  an 
even  level  surfkce,  is  about  five  feet  thick,  and 
when  dug  out  is  no  harder  tbaa  tallow,  and  It 


entirely  free  flrom  dirt  and  other  impurities.  An 
exposure  of  two  weeks  to  the  air  changes  the 
cement  to  stone  so  hard  that  it  is  difficult  to  grind. 
In  preparing  it  the  cement  is  first  ground  when 
green,  and  after  it  has  hardened  it  is  ^und  again, 
and  remains  in  a  powdered  state  until  mixed  with 
oil  for  use.  When  applied  to  roofs  it  becomes  hard 
and  dursble  as  slate,  and  is  completely  fireproof. 
The  roof  presents  the  appearance  of  fine  slate,  and 
is  in  no  way  affected  by  the  weather.  We  have 
been  shown  a  specimen  of  the  cement  that  has  been 
on  wood  nine  months,  which  adheres  closely,  is  as 
hard  as  the  slates  used  in  schools,  shows  pencil 
marks  equally  as  well,  and  has  the  grit  of  a  fine 
hone.  The  cost  is  small,  beinir  three  dollars  per 
hundred  weight,  which  with  the  same  amount  of 
oil,  is  sufficient  to  cover  1200  squaro  feet." 

Death  of  the  lael  surviving  Son  of  Watl.^Oat 
obituary  of  this  week  records  the  death  of  James 
Watt,  Ksq.,  the  last  surviving  son  of  the  iiiustrioua 
improver  of  the  steam  engine.  He  was  bom  on  the 
5th  of  February,  17G9,  and  was,  therefore,  in  his 
80th  year.  Inheriting  a  large  share  of  the  powerful 
intellect  of  his  distinguished  father,  to  the  exten- 
sion of  whose  fame  he  had  for  the  last  thirty  years 
shown  the  most  zealous  and  truly  filial  devotion, 
he  united  to  great  sagacity  and  a  masculine  under- 
standing the  varied  acquirements  and  literary  tastes 
of  a  well-cultivated  mind.  His  name  will  long  be 
remembered  in  association  with  that  of  the  late  Mr. 
Boulton,  as  they  wero  for  nearly  half  a  century 
successfully  engaged  in  carrying  out  those  inven- 
tions and  improvements  by  which  the  genius  of  his 
father  was  immortalized.  For  the  last  eight  years 
of  his  life,  he  had  comparatively  retired  f^om  active 
business,  and  had  devoted  much  time  ami  attention 
to  the  improvement  of  his  extensive  estates  in  the 
counties  of  Radnor  and  Brecon,  where  his  tenantr)', 
will  have  to  lament  the  loss  of  a  kind,  energetic, 
and  liberal  landlord. — Birmingham  Journal. 

Cloeke  and  Watches,— Ai  the  last  meeting  of  the 
Society  of  Antiquaries  thero  was  exhibited  a  valu- 
able series  of  watches  of  all  ages,  belonging  to  Mr. 
Morgan,  and  also  a  eollection  of  watches  and  port- 
able clocks iMlonging  to  the  Clockmakers'  Company. 
Some  remarkable  drawings  were  on  the  walls,  in- 
cluding three  views  of  the  death's-head  watch  which 
belonged  to  Mary  Queen  of  Scots,  with  her  name 
and  the  date  on  It,  which  we  believe  is  now  at 
Windsor  Castle,  together  with  the  antique  clock 
formerly  the  property  of  Horace  Walpolc,  and  sold 
at  Strawberry  Hiil.  Perhaps  so  many  specimens  of 
by-gone  ingenuity  and  gradiial  improvement  in  the 
art  of  watchmaking  were  never  at  any  former  time 
brought  together ;  and  several  of  our  most  eminent 
mechanics  in  this  department  lircluding  Mr.  Vul- 
liamy  and  Mr.  Vines)  were  present  on  the  occasion. 
The  very  singular  dial,  with  sixteen  faces,  by  Hol- 
bein, the  painter,  and  Crat^ccr.  the  celebrated  watch- 
maker of  that  day,  was  alsointiuduced  as  an  illus- 
trative object.  The  exhibition  was  followed  by  the 
reading  of  the  conclusion  of  Capt.  W.  H.  Smvth's 
paper  on  the  portable  clock,  the  property  of  the 
Society,  which  was  made  in  Bohemia,  in  1525,  and 
presented  by  the  Emperor  Sigismund  to  hia  sister. 
Queen  Bona.  It  seems  to  have  come  into  the  pos- 
session of  the  Society,  by  bequest,  considerably 
more  than  half  a  century  ago,  but  has  never  yet 
been  described.  Indeed,  it  wuuld  still  have  re- 
mained unknown  but  for  the  research  andacutenesa 
of  the  Director,  who  found  it  when  Mr.  Albert  Way, 
the  late  Dfarector,  was  making  out  his  catalogue  of 
relics,  antiquities,  and  curiosities  in  the  presses, 
cabinets,  and  cases  of  the  Socltty.  Capt.  Smyth's 
more  general  dissertation  was  followed  by  a  minute 
and  valuable  description  of  the  ancient  machinery 
and  works  of  the  clock,  by  Mr.  Vulliamy.— ^IMe- 
neeum. 

Armstrong's  Hydraulic  Engine.~~T\M  following 
description  of  the  operation  of  an  engine  now  in  use 
at  the  Albert  Dock,  Liverpool,  is  flrom  the  Newcastle 
Journal:— "The  question  is  constantly  asked,  how 
does  the  engine  go  by  water  T  And,  aa  much  mli- 
appNheoslon  app«ars  to  prevail  upon  the  labject, 
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wft  shall  •ndMToai  to  aniwer  tlie  inquliy.  It  will 
be  obMrted,  that  the  engine  haa  two  eirlinden  lyinf 
at  an  angle  with  caAh  other ;  each  of  uom  oontains 
a  ptstoD,  upon  the  alternate  sides  of  which  the 
moving  power  is  exerted  in  the  same  manner  as  in 
the  steam  engine.  But  where,  it  is  asked*  does  the 
water  come  from,  and  where  does  it  go  to  I  The 
answer  to  this  is  as  follows :— The  water  company 
have  two  main  pipes  in  the  adjacent  street,  one  of 
which  communicates  with  a  reservoir  at  Carr'a 
HOI,  situate  at  an  elevation  of  420  feet  above  the 
Tyne.  and  the  other  with  a  reservoir  at  the  head  of 
Gallowgate,  the  height  of  which  is  2S0  feet  above 
the  same  point,  so  that  there  is  a  difference  of  ele- 
vation between  the  two  reservoirs  of  190  feet,  and  a 
corresponding  difference  of  pressure  in  the  water 
supplied  from  each,  which  difference  is  equal  to 
about  82  lbs.  on  the  vivAn  inch.  Now,  the  engine 
being  connected  by  branch  pipes  with  both  of  the 
street  mains,  the  pistons  are  acted  upon  bythe  pres- 
sure of  the  Carr's  Hill  water  on  the  one  side,  and  hj 
the  opposing  pressure  of  the  Gallowgate  water  <m 


the  other,  and  tiie  engiiie  Is,  eensaqiMiitly,  pat  in 
aotioB  by  a  foree  equal  to  the  diffeimee  betw( 
»fessttiea.    By 


the  two  pf essttiea.  ^y  this  means  tbe  'Wafear,  in* 
stead  of  being  ran  to  waste,  merely  poaaea  from  oaa 
set  of  pipes  to  the  other,  and  remains  availalile  ftr 
the  use  of  the  town.  The  engfaie  is  worked  by  alidc 
valves,  which,  we  are  informed,  i 


as  to  afford  very  wide  passages  for  thft  vrater,  «ilh« 
out  oocasioniog  an  undue  piessure  on  the  ihoe  ef 
the  slides.  There  is  also,  we  are  teld,  an  ananfs- 
ment  for  liberating  the  witfer  in  the  cyUndera  at  the 
time  when  the  valve  poctajuat  eloied,  wlildi  edAIca 
the  engine  .to  turn  each  stroke  with  the  Aame  ftee> 
dom  as  the  steam  engine.  At  any  zate,  eeitaan  it 
is  that  all  impediments  to  the  attainmem  ef  high 
speed  and  eaay  motion  are  vemered  In  tUa  engine, 
and  there  appears  to  be  ev«iy  mubnbillty  of  ila 
coming  into  extensive  use,  not  onV  In  ena«a  where 
steaoi  engines  are  eonaideradobjtetloaablef  bnf  nla« 
for  many  anrpooes  where  it  w&l  be  fimod  mpre  ee»- 
nomieal  than  steam,  and  in  odiera  where  it  Will  he 
applied  in  tubstittttiott  of  manual  laboar.* 
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Richard  Want  and  George  Yemnm,  both  of  En- 
field, Middlesex,  engineers,  for  an  Improved  steam- 
engine,  which  may  be  also  worked  by  air  and  other 
fluids.    June  10;  six  months. 

John  Miller,  of  Hcnricttarstreet,  Covent-garden, 
London,  gentleman,  for  a  new  system  of  accele- 
rated menattrite  locomotion,  even  by  animal  ex- 
pulsion, for  every  species  ef  transport  machines 
acting  by  means  of  wheels,  whether  on  land  or 
water.    June  13;  six  months. 

Charles  Henry  Capper,  of  Bdgbaaton,  Warwick, 
gentleman,  for  a  method  of  preparing  and  cleaning 
minerala  and  other  substances.  June  IS;  six 
months. 

Joshua  Taylor  Beale,  of  Bast  Oreenwioh,  Kent, 
civa  engineer,  for  improvements  in  the  construc- 
tion and  arrangement  of  engines  and  machinery 
for  propelling  boata  or  vessels  on  water,  with  ■ 
means  of  preventing  faierustation  in  the  boilers, 


parts  of  which  improvements  areafptteatile  to  lui 
purposes.    June  13;  six  months. 

wmtam  Hunt,  of  Dodder-hiU,  Woreeeler,  <«•- 
mist,  fbr  improved  appAratns  to  be  need  ia  ]«o> 
cesses  connected  with  the  mannftotuie  of  eerttfH 
metals  and  salts.    June  13;  six  montha. 

Sir  Henry  Hart,  Commissioner  of  Greenvieh 
Hospital,  Rear  Admiral  in  our  Navy,  far  improve- 
ments in  apparatns  for  preventing  what  are  ealled 
smoky  chimneys.    June  IS ;  six  montha. 

William  Chamberlain,  Jan.,  of  St.  Leonarte-Mi- 
the-Sea,  Sussex,  for  improvements  in  apfenttus 
for  recording  votes  at  elections.  Jnne  IS{  six 
months. 

James  Roose,  of  Darlaston,  Staffordshire,  tobc- 
raanulhctnrer,  and  William  Baden  Richardson,  the 
younger,  far  Improvementa  In  the  manitetBre  of 
tubing.    Jnne  13;  sixmontht. 


WBBKLT  LIST  OF  DB8ION8  FOR  ABTIOLBS   OF   VTILITT   RBOrSTBRBD. 
Date  of  No.  in 
Registra-theRe- 


tion. 
Junes 


9 
10 


glster.      Proprietors'  Names. 
U69     Joseph  Sayoe .,. 


1470 
H71 
1472 
1473 


Addresses.  Sulijects  of  Designs. 

,  Comhili «  Easy  morning  eoat— (the  Toi- 


George  Lander .«.. 
Alexander  Halt.. 


Robert  M'Clay Liverpool  ... 

John  Randolph  Reming- 
ton.» ^ .,.„....  SUfford 


......  Cheltenham .......^ Dress-extending  lepl^ bdk 

..  Leicester-square,  London .» Water  valve. 


1474      Richard  Garrett.. 


.  Saxmundham  ,...«.. 


...»  Refrigerator. 

*  Farmers'  and  graslers'  porta- 
ble railL 
......  Thrashing  machine. 


ailibertisfementd* 


To  Engineers  and  Boilej>Maker8« 

T  AP.WELDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOTIVE  STEAM-BOILERS.  Tubes 
for  Steam,  Gas,  and  other  purposes;— all  sorts  of  Gas  Fittings.     The  Birmingham   Patent   Iron 
Tube  Company,  42,  Cambridge-street.  Birmingham,  and  Sracthwick,  Staffordshire,  maaoActure  BoOars 
and  Gas  Tubes,  under  an  erclusive  License  from  Mr.  Richard  Proeser,  the  Patentee. 

These  Tubes  are  extensively  used  in  the  Boilers  of  Marine  and  Locomotive  Steam  Enginee  in 
England  and  on  the  Continent;— are  Stronger,  Lighter,  Cheaper,  and  more  Durable  than  Brass  w 
copper  Tubes,  and  ore  warranted  not  to  open  in  the  weld. 

43,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 

Works— Smethirlck,  Slafibrdshire. 

LONDON  WAREHOUS&-NO,  69,  VPPER  THAMBS-SX&EBT. 
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6UTTA  PBROHA  CdMPAMVS  WOBItS« 

WHARF  ROAD,  CITY  ROAD, 

London^  Ut  April,  1848. 

rrBE  6UTTA  PERCH  A  COMPANY  llave  great  pleasure  In  itating  that  the  steadily  Inemaiiiff  damaiiA 
*'-  for  the  Patsmt  Gvtta  PfKcsA  Dritivo  Bands  justifies  the  utmost  confidence  that  they  are  ftillj 
approved. 

Their  duiabnity  and  strength— permanent  contractility  and  uniformity  of  substance— their  non-suscep- 
tibility of  injury  f^ora  coiitact  with  Oils,  Grease,  Acids.  Alkalies,  or  Watei^and  the  iiscilitj  with  which  tM 
single  Joint  required  can  be  made  in  Bands  of  any  length— render  them  superior  for  almost  all  working 
purposes,  and  decidedly  economical. 

Galoshes,  Tubiko  of  all  sizes,  Bougibs,  Cathktxrs,  Stxtbxscopxs,  and  other  Surgical  Instruments} 
MouLDiHOS  70&  PicTuxE  FxAMXs  and  other  decorative  purposes;  WhipI,  Tbongs;  TsirKis,  Ooly,  and 
Caxckxt  Balls,  &c.,  in  great  variety. 

Patent  Ghttta  Percha  Shoe  Soles. 

-f  The  applicability  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensfrely  and  sMlsllMrtorily 
iested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  It.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
as  long  as  leather,  with  great  additional  personal  comfort;  and  they  remahi  perfectly  impervious  to  wet 
until  quite  worn  through. 

Boot  and  Shoe  Soles  for  Summer  Wear* 

The  fact  of  the  total  imperviotuness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
ihem,  to  escape  the  suffering  which  theproverblal  uncertainty  of  our  climate,  xvxv  in  Summxx,  so  often 
Inflicts  upon  the  incautious,  and  this  eflect  may  be  secured  by  a  Sole  so  thin  and  light,  aa  to  afiford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

At  tie  tame  time,  the  remarkable  nonconducting  properliee  of  Gutta  Percha  afford  a  most  valuable  pro- 
lection  to  thoie  who  are  subjected  to  suffering  or  incoiAenienee  by  vmlking  upon  heated  patemente. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  Leather,  has  lone  since  been 
decided  in  favour  of  the  former;  asid  no  InstAnce  of  failure  baa  yet  come  \o  the  know- 
ledfre  or  tlie  Company  tvliicli  it&ay  not  be  ascribed  to  a  neglect  of  their  printed 
Directions.  

Testimonials  relating  to  Shoe  Soles* 

"  Of  an  the  discoveries  and  inventions  which  have  hitherto  been  brought  into  notice  for  the  purpose  of 
preserTing  the  feet  from  damp,  nothing  is  comparable,  either  in  cheapness  or  efficiency,  to  Gutta  Percha. 
uardeners  especially,  whose  daily  occupations  occasion  them  to  be  much  in  the  open  air,  and  working  or 
standing  on  wet  ground,  will  find  this  pliable  and  simple  substance  of  infinite  value.  The  natural  caution 
which  one  usuaUy  feels  with  respect  to  new  things,  especially  when  they  come  verf  hlghlf  recommended, 
prevented  us  from  listening  with  much  attention  to  what  we  regarded  as  pretended  excellencies.  We  were, 
however,  induced  to  make  the  trial  of  a  pair  of  *  Gutta  Percha  Soles,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  daily  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Gutia  Percha  Soles 
are,  for  dryness  and  warmness  to  the  ftet,  Incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
bility, it  is  equal,  and,  we  think,  superior  to  leather."— Garffeners' a«id  Farmer^  Jounatj  February  12, 

184S.  

(Copff,)  *  Lowndes-street,  12th  November,  1847. 

Mt  dxax  Sir, — I  have  for  some  time  worn  the  Quita  Percha  Soie*t  and  am  very  happy  to  bear  testi- 
mony to  the  admirable  qualities  of  this  substance  for  the  purpose  of  Shoe-making,  for  it  is  not  only  very 
durable,  but  perfectly  impervious  to  wet. 

The  Outia  Percha,  I  find,  possesses  properties  which  render  it  invaluable  for  winter  shoes.  It  it,  com- 
par4d  with  Leather,  a  slow  conductor  oj  heat ;  the  effect  of  this  is,  that  the  warmth  of  the  feet  is  retained, 
however  eold  the  surfkce  may  be  on  which  the  person  stands,  and  that  clammy  dampness,  so  objfectionable 
in  the  wear  of  India  Rubber  shoes,  is  entirely  prevented,  On  first  using  Gutta  Percha  shoes,  the  wearer 
is  forcibly  struck  with  the  superior  warmth  and  comfort  which  is  produced  by  thisnon-condncthig  property, 
and  I  confidently  predict  that  all  those  who  try  Gutta  Peieha  will  be  steady  customers.— I  am,  my  dear 
Sir,  very  truly  yours,  JAMES  C.  GUMMING,  M.D. 

To  C.  Hancock,  Esq.,  the  Gutta  Percha  Company. 

GSMYLSHXXt — ^I  hare  given  the  Gutta  Percha  Boot  Solet  what  may  be  considered  a  fair  trial;  namely, 
three  months'  constant  wdar  on  a  rough  gravelly  road,  and  can  bear  testimony  to  its  useftalness:  with  proper 
care  inputting  them  on,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  Leather, 
and,  being  impervious  to  wet,  will  be  found  invaluable  to  persons  subject  to  damp  or  coM  feet.   W.  SIAR, 

November  4fh,  1847.  Principal  Officer  H.  M.  Customs,  WhltsUble. 

{Copu.)  Manchester,  1st  March,  1848. 

SiK,— In  the  month  of  August  last  I  began  to  wear  a  pair  of  Gutta  Percha  Soles,  put  on  by  my  father, 
who  is  a  shoemaker,  No.  IS,  Port-street,  and  have  worn  them  every  day  since,  beinff  upwards  of  six 
months,  and  I  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  soles  would  wear  a  month 
longer.    They  have  out- worn  three  pairs  of  heels,  which  had  strong  iron  nails  beat  in.— Yours,  &c., 
(Signed)  ALFRED  LAMB, 

Porter  at  Findlater  and  Mackie's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11,  Corporation-street. 

iCopp.)  Manchester,  8th  March,  I84tf. 

Six,— It  is  with  pleasure  that  I  bear  testimony  to  the  good  qualities  of  Gutta  Percha  Soles.  Ydu  are 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  in  all  weathers ; 
and  since  I  began  to  wear  Gutta  Percha  Soles,  I  have  not  had  to  complain  of  wet  or  cold  feet :  the  pair  I 
have  on  now  have  been  in  almost  daily  use  for  more  than  four  months,  and  my  fear  is  that  the  upper 
leathers  vrill  be  worn  out  first.  I  am  quite  sure  that  I  save  from  thirty  to  fifty  per  cent,  in  the  cost  of 
Shoes,  in  consequence  of  my  family  wearing  Gutta  Percha  Soles,  and,  so  long  as  I  can  get  them.!  intend  to 
wear  them  in  preference  to  anything  else  I  have  leent^Youis  respectfully,     THOMAS  WHITEHEAD, 

Zo  Mi.  Heory  StatluuB,  U,  CojponUoB>itie«t.  Gu  Office,  Town  Hall,  KJsg-itieet. 
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Fic.  »• 


Fig.  1  is  a  sectional  elevation  of  this  ap- 
paratus ;  fig.  2,  a  plan  partly  in  section  ; 
and  fig.  8  an  external  eleyalion.  A  is  a 
cast-iroi!  woiin-wheel ;  f^  are  friction 
blocks  tirorking  in  slots  m  the  head  of 
the  pillaf  B,  The  blocks  are  press- 
ed  against  tke  inner  rim  of  the 
worm-wheel.  A,  by  a  weight,  W,  bj 
means  of  wrought- iron  levers,  //;  ^ 
is  a  wrought-iron  suspension  rod,  to 
which  the  weight  is  attached.  The  ends 
of  the  six  levers,//,  press  against  sockets 
in  the  rod,  and  on  the  upper  part  of  it  is 
chased  a  dooble-threadea  screw,  tapped 
into  the  wheel,  «.  by  the  slightest  move- 
ment of  which,  the  weight  may  be  taken 
oflP  the  friction-bloeks,  and  the  pressure 
removed  from  the  wheel.  A,  in  an  instant; 
but,  as  soon  as  the  hand  is  taken  from 
the  wheel,  «,  on  account  of  the  screw 
being  speedy  in  its  action,  the  weight, 
W,  falls  down,  and  connects  the  coupling 
again.  S  is  a  screw,  working  in  the 
worm-wkeel,  A,  and  H  is  a  wheel  for 


the  purpose  of  turning  it ;  mm  is  a  east- 
iron  frame  bolted  to  the  deck,  and  i^ 
are  pillars  cottered  into  it 

Tne  advantages  of  this  apparatus  are, 

Ist.  Gain  of  power  by  the  introduction 
of  the  screw. 

2nd.  Safety  to  the  man  steering. 

3rd.  Greater  accuracy  and  quicknen 
in  steering,  from  the  facility  of  ooonecting 
and  disconnecting  the  coupling.  For 
instance :  suppose  the  helm  hard  over  to 
port,  and  that  the  man  in  charge  of  the 
vessel  cries  out  "  stead v,"  instead  of 
bringing  the  helm  amidshipi  by  the 
steering-wheel,  H,  he  breaks  the  fHe- 
tional  contact  of  the  blocks,  ff,  with  B, 
by  a  slight  movement  of  the  ^heel,  e, 
and  thereby  disconnects  the  coupling; 
whereupon  the  helm,  from  the  velocity 
of  the  ship  through  the  water,  flies  amid- 
ships; the  helmsman  then  lets  go  the 
wheel,  «,  and  the  rudder  is  again  in  im- 
mediate connection  with  the  steering- 
wheel. 
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ffir,—The  goneral  history  of  wientiflo 
diMOYery  shows  at  aknost  oTorj  pigo 
liow  nearly  ingenious  men  mav  appfoaeh 
to  tlie  discovery  of  a  prineipU^  an4  yel 
slop  short  with  some  mere  prtKiieal  op* 
piieatum9  of  it.   Thus,  whiM  they  fail  to 
•eiie  the  principle,  they  create  a  doubt, 
when  the  principle  is  seised  by  others, 
whether  they  had  not  so  closely  ap« 
froached  to  it  at  to  dssfroy  (in  some 
degree  at  least)  the  daim  to  the  honour 
which   belongs   to  those  who  at  last 
formally  and  fully  enunciate  that  prin- 
ol^e.     Is  not  this  the  history,  for  in- 
stance, of  the  Lmo  of  Qravitation,  and 
of  the  frmeipU  of  the  Differential  and 
Integral  Galenlitt  ?    It  would  be  easy  ta 
give  a  thonsand  such  instances;    and 
amongst  these  we  ha?e  (especially  adapted 
to  our  purpose,)  the  two  discoveries  of 
Homer : — the  principle  of  Synthetic  Di- 
vision and  that  of  Algebrsic  Evolution. 
It  is  quite  true  (as  my  excellent  friend. 
Professor  Youn|,  has  remarked  in  his 
ouotation  from  his  work  on  '*  Equations") 
mat  to  a  certain  extent,  the  praxi§  with 
respect  to  a  <fiv]sor  of  the  form  x—a 
was  known  both  to  Oamier  and  Franeoeor 
before  it  was  published  b v  Homer  in  any 
shape:  yet  we  need  only  examine  the 
passage  quoted  by  Mr.  Wilkinson  and 
the  corresponding  one  of  Gamier,  to  be 
oonvinced  that  neither  of  these  writers 
eonneeted  it  with  aaiy  theory  whatever; 
but  that  thejr  simply  obtained  the  rule 
from  observations  made  upon  the  com- 
position of  the  coefficienti  of  the  quotient, 
aa  a  mere  method  of  arranging  the  work. 
I  have  teen  a  work  on  arithmetic  abont 
a  century  old,  in  which  the  same  method 
was  given  for  dividing  by  11  and  9 ;  the 
name  of  the  author,  I  am  pretty  sure, 
was  Wells.*    There  may  also  be  other 
amroximations  to  the  praxia ;  but  as  far 
asl  can  find,  no  one  before  Mr.  Homer 
had  attempted  to  refer  Uie  method  to 
any  general  principle,  nor  even  to  extend 


•  Thii  method  waa  veiy  elltetlvely  employed  by 
Bt.  RttUwxford  In  hto  extraordinary  compntatlon 
af  tbo  number  fr  by  meaaa  of  Eokra  Equation, 


-1 


-1    1  -1  1 
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4 
tbe  ^  being  oonaidered,  in  ftct,  aa     '    ..  oc  m«n 

the  method  to  any  other  form  than  the 


binomial  divisor,-— and  even  then  (ex- 
oept  in  tbe  case  of  Welk's  divisor  11) 
no  one  had  considered  the  divisor  »-¥a» 
Now  I  suspect  that  my  friend  Mr. 
Wilkmson  (No.  1296,  p.  574)  had  casually 
overlooked  the  circumstance  noticed  at 
the  end  of  Professor  Young's  note  (pb 
584)  when  he  expressed  his  opinion  that 
the  method  of  svnthetic  division  had 
been  previonaly  mssovered  fay  Osmier 
and  more  ftiUy  developed  by  FranecMir. 
There  is  oertMslv  nothing  to  show  that 
the  very  acute  ana  able  French  algebraist 
had  even  concetvei^  the  idea  of  developing 

A4-Bjr4'Cjp»Hh... 

by  any  methods  analogous  to  that  by 
which  he  developed 

A+Bx  +  c**+... 


We  have,  then,  as  it  appears  to  me,  no 
more  right  to  say  that  Homer  was  anti- 
cipated by  Francoeur,  than  we  have  to 
nj  that  Francoeur  was  anticipated  by 

It  should  also  be  remembered  fliat  the 
direct  application  of  this  process  to  the 
ease  quoted  by  Mr.  Wilkinson  is  euen^ 
tially  contained  in  Homer'e  **  Method 
of  Approximation  to  theRooteo/nume-' 
rical  Equatione"  which  was  printed  in 
the  Phil.  Tram.  Ibr  1819 :  but  the  in- 
vestigation of  this  special  case  was  then 
derived  from  higher  algebraical  princi- 

Sles  than  those  by  which  he  subseauenUy 
eveloped  the  general  process  of  Syn- 
thetic Division.  I  possess  a  Latin  MS. 
of  Mr.  Homer's  on  his  general  method 
of  solving  equationsi  wnich  was  eom- 

Sleted  as  far  nack  as  1815  ^  and  in  this 
le  method  is  ss  fully  conceived  as  it  was 
in  the  subsequently  printed  paper  of 
1819.  It  cannot,  therefore,  be  amnitte^ 
that  Homer  was  in  the  slightest  degree 
anticipated  by  Franeosur,  even  to  the 
extent  of  dividing  by  «-  a.  His  exten- 
sion of  the  principle  to  divisors  of  more 
than  two  terms,  and  his  giving  moreover 
an  intelligible  theory  of  the  process: — 
these  constitute  what  he  called  his ''  Me- 
thod of  Synthetic  Division,"  of  which 
indeed  the  binomial  divisor  forms  only 
the  most  confined  instance  of  its  applica- 
tion. Still  no  one  but  himself  hiui  ever 
contemplated  more  than  this  confined 
instance;  at  leas^  as  far  as  my  own 
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knowledge  of  writers  on  such  subjects 
enables  me  16  discoyer. 

As  far,  indeed,  as  Garnier  and  Fran- 
cflenr  are  concerned,  it  is  extremely 
likelj  IM  thej  were  guided  bj  the  me- 
thod of  Badan  for  '*  nnit-transfcnrma- 
tions,"  in  getting  to  the  method  of 
tnmsformation  bj  a  units  at  a  time. 
Budan  was  a  most  "  persevering  plod- 
der,'* and  possessed  of  much  ingenuity ; 
but  still  his  entire  work  bespedbs  mere 
mathematical  experimentalism,  and  is 
totaUj  and  strangely  diyested  of  every- 
thing like  general  views  upon  the  princi- 
ples of  algebra.  Yet  singularly  enough, 
because  Mr.  Homer  was  known  to  have 
purchased  a  copy  of  Sudan's  work, 
^€r  he  had  $eni  his  own  paper  to  the 
Acjfal  Society,  he  was  charged  by  Mr. 
Nicholson  with  having  borrowea  his 
method  from  that  author!  It  is,  in- 
deed, true  that  the  prawis  of  Budan's 
transformation  is  included  as  a  very 
limited  case  of  Homer's  general  method; 
but  it  could  never  have  been  inferred  by 
a  fair  and  competent  judge  in  these 
matters,  (even  had  Homer  been  in  jxw- 
session  of  Budan's  work  from  the  time 
of  its  publication)  thai  it  could  have  m^- 
geeted  a  $ingle  idea  towards  that  ingeni- 
ous train  of  investigation  by  which  Hor- 
ner first  developed  his  method  in  all  its 
generality.  I  may  safely  appeal  for  the 
truth  of  what  I  affirm  to  every  mathe- 
matician who  is  acquainted  witii  Budan's 
book  and  Homer's  paper. 

I  would  gladly  avoid  my  next  remark 
did  not  the  circumstances  demand  it  of 
me.  Mr.  Nicholson  had  seen  some 
papers  of  Mr.  Holdred  in  which  an  at- 
tempt at  tranrformation  had  been  made ; 
and  he  conceived  a  modification  of  the 
method,  which  he  published  in  1822,  and 
which,  as  far  as  the  praxis  is  concerned, 
renders  it  perfectly  identical  with  that 
of  Francffiur  for  a  single  figure,  and  with 
that  of  Homer  for  the  continuous  pro- 
cess. This  led  Nicholson  to  indulge  in 
a  series  of  hostile  attacks  upon  Homer's 
originality — to  one  of  which,  of  a  most 
ungenerous  nature,  I  have  just  alluded. 
Now,  I  think  it  cannot  be  doubted  that 
had  Horner  known  of  the  passages  in 
Gamier  and  Francoeur,  he  would  have 
retorted  upon  his  assailant;  for  Nichol- 
son's method  of  establishing  hie  (so- 
called)  process,  is  almost  literally  copied 
from  the  passages  referred  to  by  Mr. 
Wilkinson.  This  may  be  accidental,  I 
admit ;  but  the  inference  to  be  deduced 


from  Homer's  neglecting  so  overwbelai* 
ing  an  argument  on  tne  question  of 
Nicholson's  claim  to  originslity  is,  most 
clearly,  that  Homer  was  altogether  un- 
acouainted  with  the  writings  of  Garnier 
and  Francoeur.  I  mention  it  more  with 
the  view  of  correcting  Mr.  Wilkinaon's 
suggestion  than  of  urging  anything  dero- 
gatory to  the  memorv  of  Niehofioii,  to 
whom  we  are  under  deep  obligationa  for 
many  works  of  great  practical  value  and 
importance.  Yet  Homer  is  dead  too,  and 
justice  must  be  done  to  him ;  and  this, 
even  at  the  expense  of  any  man  who  hat 
attempted  to  do  him  wrong. 

Less  than  four  years  ago  a  repetitioB 
of  the  investigation  of  Francoeur  was 
produced  in  a  work  of  considerable  pre- 
tension, ae  an  original  one:  but  that 
work  itself  being  now  **  extrnguished,** 
farther  remark  upon  this  subject  becomes 
unnecessary.  In  fact,  all  reference  to 
this  work  would  have  been  superfluooa, 
but  for  one  reason : — ^that  this  method 
was  put  forth  as  an  independent  one^  for 
the  purpose  of  etupereedxng  the  SjfntheHc 
Division;  which  the  author  eousiekrt 
foreign  to  the  subject  cfEfuaOans. 

There  appears  to  exist  some  miseon- 
ception  in  many  minds  as  to  the  relation 
between  Horner's  method  of  "eontinaons 
approximation,"  and  his  method  of 
"  Synthetic  Division."  The  ktter  is  a 
simple  and  general  method  of  dividing 
one  algebraic  function  by  another,  in  a 
much  more  easy  and  direct  manner  than 
in  the  ordinary  method  by  which  alge- 
braic division  is  ordinarily  performed. 
The  great  claims  which  it  possesses  to 
become  an  integral  part  of  our  elemen- 
tary treatises,  are : 

1.  The  facility  of  its  application. 

2.  The  great  diminution  of  labour. 

3.  The  small  space  occupied  by  the 
work. 

4.  The  simplicity  of  its  principles,  and 
the  elementary  character  of  its  inves- 
tigation.* 

,  5.  The  adaptation  of  its  form  to  other 
inquiries  and  operations :— as,  for  in- 
stance, to  recurring  series,  to  expan- 
sions, to  reducing  expressions  into  fac- 
torials, t  to  the  resolution  of  numerical 
equations,  &c. 
6*  That  it  constitutes  the  first  of  a 


*  Solntioni  to  the  Principal  Qaestloni  on  Hut* 
ton'i  Course^  p.  93.  liutton,  Course,  IS  cd.  toL  L 
p.!l27  and  p.  524.    "  Mathematician,"  vol.  L,  pi  74. 

t  Solutione,  p.  295.  HuUon'i  Goiute,  ISth  •A.  pC 
280,  vol.  I. 


Digitized  by  VjOOQ  IC 


N0TX8  OK  THE  THEORY  OV  ALOXBRAIC  EQUATIONS. 


G05 


•eries  of  processes,  (as  we  have  every 
reason  to  anticipate)  oj' which  indirect 
processes  shall  be  replaced  by  direct  ones, 
of  a  practicable  character,  A  few  such 
replacements,  are  indeed,  already  known 
Yas  for  instance,  the  theorem  of  Leibnitz 
for  an  integral,)  but  the  synthetic  divi- 
sion is  the  only  one  yet  discovered  which 
can  be  caUed  *' practicable." 

On  the  other  hand,  the  method  of 
*'  continuous  approximation*'  is  a  process 
by  which  an  -equation  is  successively 
transformed  into  others  whose  roots  dif- 
fer, each  from  those  of  the  preceding,  by 
the  snocessive  figures  of  one  of  the  roots 
of  the  original  equation.  Almost*  every 
attempt  to  solve  numerical  equations  that 
has  ever  been  made,  has  proceeded  on 
.£his  principle;  and  the  differences  of 
these  methods  have  depended  on  the 
means  employed  to  effect  the  purpose. 
Mr.  Homer  arrived,  from  general  con- 
siderations, at  the  method  which  bears 
his  name  quite  independently  of  the 
method  of  <*  Synthetic  Division :"  but 
he  afterwards  observed  that  the  inves- 
tigation of  it  might  be  effected  more 
simply  by  means  of  successive  divisions; 
.  and,  then,  that  by  a  different  arrange- 
ment of  the  numerical  work  of  division 
.  (in  the  synthetic  form)  the  praxis  would 
become  identical  with  that  which  he  had 
previously  devised.  The  method,  and 
even  the  work,  in  all  its  details  had 
existed  anteriorly  to  the  synthetic  divi- 
sion ;  and,  except  that  it  would  have  been 
less  easy  of  apprehension  by  a  student,  it 
would  have  been  just  the  same  to  mathe- 
maticians if  the  synthetic  division  had  not 
to  the  present  hour  been  discovered.  It 
is,  in  truth,  no  more  an  essential  part  of 
Homer's  evolution  than  it  is  of  finite  in- 
tegration or  of  recurring  series.  Neither, 
again,  does  the  general  principle  of 
■ynthetie  division  dbplay  itself  in  this 
partienlar  mode  of  its  appUcation ;  for 
only  the  very  simplest  case  of  its  employ- 
ment is  here  made,  in  order  to  effect  our 
numerical  transformations— as  has  been 
truly  remarked  by  Professor  Young, 
p.  584.  There  is  nothing  whatever  in 
this  employment  of  it,  calculated  to  sug- 
gest the  general  principle ;  and  accord- 
mgly  we  do  not  find  that  any  analyst 
has  even  suspected  the  existence  of  such 
general  principle  besides  Mr.  Homer. 

*  Mr.  WMldle*!  method  proceeds  vpon  a  differ- 
ent  prinelple;  and  this  is,  perhaps,  ia  ftrictiifif, 
the  only  oas  that  can  bo  Initanced. 


Had  it  not  been  that  I  believe  Mr. 
Wilkinson's  view  of  some  mysterious 
identity  or  essential  relation  between 
these  two  processes  of  Homer's,  is 
shared  by  roost  mathematicians  who  have 
only  casually  studied  the  doctrine  of 
numerical  equations,  I  should  scarcely 
have  entered  into  so  much  detail  in  order 
to  show  what  the  relation  really  ia — put., 
one  of  convenience,  not  one  of  essential 
dependence.  Had  I  thought  his  view  a 
soutary  one,  a  private  letter  to  him  would 
have  sufficed ;  but  as  it  is,  I  am  ^ad  that 
he  has  proposed  his  doubts  of  Homer's 
orieinauty  publicly,  and  that  in  a  work  of 
such  extensive  circulation  as  your  own. 
Nothing  can  exceed  the  delicacy  with 
which  his  suggestion  is  made ;  and  for 
this,  as  well  as  for  his  affording'  me  an 
opportunity  of  explaining  a  somewhat 
misunderstood  point  in  elementarv  alge- 
bra, I  beg  him  to  accept  my  thanks. 
T.  S.  Dayies. 

Boyal  Military  Aoademy, 
June  17, 1848. 


N0TB8  OK  THX  THXOBT  OV  ALGEBRAIC 
■aUATIONS.  BT  JAMES  COCKLE,  ESQ., 
M.A.,  BABBISTBR-AT-LAW. 

(Continued  ttom  page  540.) 
Second  Series,  Note  D. 
The  process,  which  I  gave  at  page  512 
of  this  volume,  for  the  solution  of  two 
simultaneous  general  quadratics  of  tibe 
fourth  order  is,  with  the  help  of  a  trans- 
formation, capable  of  being  applied  to 
the  solution  of  two  such  equations  of  the 
third  order.  Denote  (as  we  may  do)  the 
two  tertiary*  quadratics  respectively  by 


Let  X 
9 


....(I.) 


and,  in  the  given  quadratics,  substitute 
for  jT,  y,  z  their  respective  values  as  eiven 
by  the  last  three  equations,  then  ar,  ^\ 
and  s^' m^j  in  generalf  be  determined 
so  as  to  reduce  one  of  the  quadratics — 
the  first  for  instance — to  the  form 

/JC-^.y'iO-a'x (14.) 

and  the  other  will  then  take  the  form, 


•  See  Meek.  Mmg.,  toI.  ziy.,  p.  583,  eol.  2. 
t  That  if  to  lay,  whenever  one  of  the  given  qoa- 
dnliot  repmentt  ^  iwfkwe  thit  hai  a  oe&tre. 
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NoW|  by  meutt  o#  tbe  equalioii 

let  #  be  eliminated  from  (14.)  and  (15.) 
and  we  sball  have  the  two  resulting  equa- 
tioas 

fhe  solution  of  which  may  be  effeeted  hr 
means  of  "simple"  quadratics.*  So,  if 
we  were  required  to  solve  thret  simulta- 
neous sad  general  quadratics  of  ihejtfth 
order,  t  we  might  proceed  as  follows  :-^ 
Biaking, 

*»* + c^y  +  d^M + « j» + y  xf  -  Ai 
*t*+«iy+<^t«+«iF+yrf-A. 
M  +  ^ay+V  +  ^aiP  +  ^.f^A, 

we  BMy  represent  the  Isat  mcntloiied 
three  quadralies  respectively  by 

/J(*»y.'»i^»rt+Ax-a», 

/;(*»y»^»i»tf)+A;««„ 
/;(*.y»^i/'iri+A,-a,. 

In  addition  to  the  three  equations  (I.) 
wa  flsay  assume, 

•  n^««pra,  p.  512. 

t  The  fbUowing  tnnifiiniiatioii  and  reduction 
of  three  quadratics  of  the  fourth  order  it  not  un- 
intereftiag,  and  will  aerve  as  an  illustration  of 
what  may  be  effected  on  the  subject. 

Let  there  be  given  three  equations  of  the  form, 

then,  by  Irwi^fawttew,  we  may  airlve  at  the 
aytiem 

/|(«'.y',»',P')        ««^, 

^•^ew       A'x«»*'ia'+e'if'+*i«'+i'iP'. 
and,  A',s-6'i«'+«',^+rf',a'+«',ji' 

I«et,  for  instanoe, 

A'x+A',=0...(a.) 
and  let  a"  be  what  A'l  becomes  when  in  that  quan- 
tity we  substitute  for  p'  its  valae  deriTed  fh>m  (a) ; 
then 

a»«yV+c^f'+<ra', 
whenee  »  is  glren  aa  a  linear  and  homogeneous 
Ametioa  of  ^,  f't  tf,  and,  by  substituting  for  a' 
in  the  transformed  system,  we  shall  obtain  the  fol- 
lowing reduced  equations :~ 

a  result  which  would  have  had  a  still  simpler  aspect 
had  we,  as  we  might  hare  done  by  multiplication 
ordlTliion,  made 

•x««a=«s 
St  starting.     We  might  moreoTer  hm 
each  of  these  last  mentioned  quantities    , 
unity  or  any  xequiied  oi  couTenlent  number, 


',:f:f}.-(n.) 

and,  by  the  aid  of  the  five  quanties  s^% 
5^»  «^f^  flf  we  may  in  general  rwfasee 
one  of  the  three  given  qnadratms  of  ths 
fifth  ordv— the  first  for  inslBMe— to  iki 
form 

/;(*',y',*',|i',fO-«'x.-.-{l*-) 
and  the  other  two  will  tsfce  the  form 
/;(*^.y',^»l»'.ff')+A',-«'a....(17.) 
fli^.V'f^fP^,  jO  + A',-^.-  •.  (18.) 
where 

and 

hence,  if,  by  means  of  the  two  linear 
equations 

iL',-OaadA',-:0, 
we  elimlnste  p"  and  $"  from  (16.),  (17.), 
and  (18.)  we  shall  have  the  rsHUtiif 
equations 

which  may  be  completely  resolved.* 

This  method  of  resolving  equatioiia  of 
the  hiflher  orders  may  be  termed  the 
Method  of  Homogeneous  Elimination.t 
As  we  have  just  seen,  we  may  by  mesna 
of  iransfomuUion  render  its  applicatioii 
coextensive  with  that  of  the  Method  of 
Vanishing  Groups — st  least  so  fiu*  as  the 
simultaneous  and  general  solution  of  two 
tertiary  and  three  5-ary  quadratics  is 
concerned.  I  shall  next  exhibit  con- 
cisely a  sketch  of  its  furdier  applioadwb 
Let 

denote  a  homogeneous  fianetioD  of  the 
nth  degree,  and  of  m  undetermined  qaa»- 
tittes.  Then  two  simoltaneoos  and  gene- 
ral cubics  involving  m  unknowns  may  be 
represented  thus : — 

y^  (Hi) +/;(i*)+>^  (••)-«,. 

Now,  by  atransft>rmatioa  and  an  eiimi- 

•  TMcti^ff,  page  flit. 

t  I  bare  so  named  the  method  on  aoeovnt  of  the 
eliminations  by  which  we  reduce  the  giTsn  equa- 
tions to  the  required  form,  making  their  rla^haad 
sides  numbers  and  their  IdPt  booMgenfoaa  jbactlNS 
of  the  unknowns. 
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nation  similar  to  that  employed  in  the 
preceding  part  o^  this  Note,  we  may  put 
these  two  cuhios  under  the  form 
/[(m-l)+/^  («-!)-=«', 

and  these  again  may  be  reduced  to 
^(2)-<'\.  .(111.) 

/;(2)-«;'J 

provided  that  we  can  satisfy  the  simuU 
taneous  equations 
/J  (m-l)-0..(l9),/;(«-l)...(20), 

and  yet  leaye  undetermined  two  of  the 
unknowns.  By  means  of  the  two  unde- 
termined quantities  remaining,  we  may 
then  satisfy  (III.)*  If  »»=»»  the  two  equa- 
tions (19.)  and  (20.)  can  be  satisfied  in  the 
required  manner  by  the  direct  application 
of  the  Method  of  Vanishing  Groups,  or 
of  Mr.  Jerrard's  Method  of  Vanishing 

Coefficients.t  . 

In  the  same  manner  two  biquadratics 
of  the  mth  order  may  be  reduced  to  the 
forms 

/t(2)-V 

/;(2)-v 

provided  that,  after  solving  two  equations 
of  the  form 

fB  (m-l)+yj(m-l)=0...(21.) 

yi(«-i)+yi(— i)-o--(220 

we  have  two  of  the  nnknowns  still  unde- 
termined. We  can  always  satisfy  (21.) 
and  (22.),  and  leave  two  unknowns  unde- 
termined, provided  w  be  large  enough. 
More  remains  to  be  said  upon  this  sub- 
ject; but  I  shall  not  pursue  it  further 


In  the  second  solution  of  a  quadratic 
at  p.  618  of  this  volume,  we  might  (in- 
stead of  the  process  there  given)  have 
multiplied  both  sides  of  the  given  equa- 
tion into  4g,  and  then  have  added  p^jfi  to 
each  side  of  the  result.^  ^ 


•  Vide  M|>ra,  p.  511. 

f  There  Is  some  uialofnr  between  the  process  of 
llr.  lerrard'a  Method  and  that  employed  in  soUina 
Dtophantine  Problems,  where  I  us«  the  term  "  Dto- 
phantlne"  in  iu  stricter  sense.* 

•  Stc  Meek.  Mtg.,  rol.  lArfi.,  pp.  134,  S06. 

X  A  selntion  of  a  qnadntie  may  be  presented 
trndfi  the  ftUowing  aepeot  :— 

Let  #(#-fa)««i» 


maka|f-*#- 

^d  we  obtain  St  once 


•.(/3), 


In  some  remarks  at  p.  123  of  voL 
xlvi.  of  this  work*,  I  must  Mt  be  un- 
derstood as  saying  that  Sir  W.  R.  Ha- 
milton has  actually  mentioned  Uie  •  type 
of  solution  "  of  equations,  but  that  he  ba| 
suted  that  there  are  no  solutions  of 
biquadratics  essentially  different  from 
those  of  Fbrbabi  or  Descautbs  {vide 
supra,  p.  687,  note  J.)  I  shall  perhape 
be  permitted  to  give  in  a  notet  some 

nh    memoranda    upon    the  subject 
iquadratics  which    I    made    some 
time  since,  and  also  a  remark  of  Abbl 
which  bears  upon  the  point  which  1  hid 
before  my  mind  at  the  time. 
2,  Churoh-yard-court,  Temple,  June  2, 1M«. 

Whence  y,  and  conseqnenay  r,  may  he  determine^. 
In  this  case,  the  very  form  of  the  given  equatioa 
suggests  the  assumption  (j3.) 

•  Left-hand  column,  lines  41  to  4S. 

t  Memorandum  (made  probably  at  the  enil  o 
3844  or  in  1845)  On  the  redMetiouof  biquudraitf 
Muations  to  the  binomial  form.  This  Is  a  questloA 
to  which  Is  attached  an  Interest  greater  than  we 
•hould,  at  a  first  glanee,  be  iBAUned  to  atmbtt^ 
to  It.  Although  not  directly  connected  with  XUB 
reduction  of  the  equation  of  the  fifth  degree  to 
a  similar  ftorm,  or  with  its  solution  in  any  utaer 
manner,  yet  there  are  considerations  which  show 
that  its  discussion  is  calculated  to  throw  some 
light  on  these  latter  problems.  In  none  of  the 
known  solutions  of  biquadratic  equatioM  does  a 
radical  of  the  fourth  order  occur  [that  is  to  say,  no 
such  solution  is  expressed  in  terms  of  Irreducitde 
biquadratic  surds,]  and  flrom  the  remarks  made  b|r 
XMuarHT  and  Hamilton]  we  cannot  help  ioftrring 
that  any  attempt  to  reduce  the  given  equation  to 
the  above  [binomial]  form  would  be  futile— and  a 
oonflrmation  of  thU  inforenoo  wiU  be  found  St 
the  last  three  pages  of  the  Continuation  of  tire 
Supplement  to  Part  the  third  of  Mr.  Jerrard'e 
Ma&emaHealRtMrehu^uxi  [at  p.  M5of  vol.  xxvlll. 
of  the  PhUotopkUal  Magmine  (s.  ill.);  and  see 
also]  p.  805  of  Sir  W.  li.  Hamilton's  remarka 
in  the  Sixth  Report  of  the  British  AssocUtion.  I 
would  however  auggest,  that,  although  we  n»y  Mt 
be  able,  in  our  attempts  to  solve  the  dass  ofprj- 
blems  there  treated  of,  to  arrive  at  resnlta  in  wfaidi 
the  number  of  values  of  the  radicaU  involved  shall 
give  such  a  number  of  values  of  the  final  exprea- 
sion  (and  no  more)  as  Is  required  by  the  conditions 
of  the  original  problem,  yet  we  may  nevwtheleea 
arrive  at  expreasions  in  which  the  reqi^valuaa 
Ue  and  from  which  they  must  be  stf/*c<«l.  Just  as  lii 
the  equation  of  the  fourth  degree  the  biquadratic 
ndiods  fBoua'a  fbr  instance]  are  equMent  to 
quadratic  ones  [tWs  mpra,  p.  587,  note  t.J  Now 
the  rules  which  are  to  govern  us  in  our  selection 
being  thus  derived  ftom  collateral  oonaiderattona 
WiU  be  expreased  by  means  of  quantities  which  may 
possibly  ^ve  a  transeendtntal  form  to  our  final 
results  and  so  enable  us  to  avoid  a  collision  with 
the  views  of  Hamilton,  Abbl,  ftc  ^^  ^  ^ 

[The  words  vrithin  brackets  have  been  added  to 
the  above  memorandum  in  preparing  it  for  the 
Mtcha/nM  Magnnibu. 

It  however  the  transcendental  txpreaaion  be 
supposed  to  be  capable  of  taking  an  algebraic  We 
or  values,  wt  are  then  in  the  question  of  the  itaito 
eolation  of  eqnationa  driven  bock  to  the  odginal 
diffralty,  M  WiU  bo  sofB  ftoa  tkofoOowltti  BMMik 
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IMPAOYBD  METHOD  OF  GOMtTmVCTINa  IRON  TBSSBLS. 


Sir, — ^Having  had  some  experience  in 
tbe  conitnictiiig  of  iron  vessels,  I  beg  to 
■abmit  a  plan  which  I  think  would  be 
an  improTement  on  what  has  hitherto 
been  in  use. 

Ton  will  be  fully  aware,  that  the  prac- 
tice in  ship-building  has  always  been,  to 
place  the  floor  timbers  of  the  frame 
across  the  keel,  which  is  all  right  and 
proper  enough  for  ships  built  of  timber. 
Ana,  it  would  seem  from  the  practice  of 
those  engaged  in  the  building  of  iron 
ships,  that  they  have  thought  the  same 
rule  should  be  obser?ed  in  building  ships 
of  iron — that  is,  by  placing  the  angle 
irons  across  the  keel  to  form  the  floors  of 
the  frame.  The  properties  of  iron,  how- 
erer,  being  so  different,  it  by  no  means 
follows  that  we  should  adhere  to  the 
same  rules.  The  plan  I  submit  for  con- 
sideration is  to  form  the  keel  and  kelson 
of  plate  or  bar  iron  in  one  or  two 
breadths,  from  li  inch  to  2i  inches  in 
thickness,  and  from  20  to  24  inches  deep, 
and  then  to  form  the  floors  of  angle  iron 
in  two  lengths,  and  turn  the  ends  of  each 
up  the  side  of  the  kelson  as  shown  in  the 
prefixed  sketch,  and  connect  them  to- 
gether by  rivets  through  the  kelson  from 
side  to  side.  The  floor  plates  idso  will 
be  in  two  lengths,  as  per  sketch,  which 
being  riveted  to  the  floors,  the  two  sides 
of  the  ship  will  be  connected  together, 
equally  as  well  as  by  the  old  custom. 
By  this  plan,  also,  there  will  be  formed 
as  strong  a  back-bone  as  can  be  desired, 
and  I  think  far  superior  to  that  now  in 
use  (as  the  connection  with  the  keel  and 
kelson  and  floors  now  in  practice  is  not 
very  efficient)  Also,  by  this  plan,  the 
two  sides  are  made  completely  water- 

oTAbbi,  in  apapAi;  "  Sur  laMitotuHonJlffiMquB 
dtiKguaUomr  OeoTiet,  tome  leoond,  pp.  185— 

**  81  uiw  ^ution  InMuctible  pent  Itre  taftitlklte 
alf^briqaement  elle  ett  en  m6me  temps  rteoluble 
alfj^lMlqiiement.''— OenT.  torn.  2cIm  p.  900. 

%eno»,  if  the  equation  of  the  fifth  degree  be  alge- 
hnkMaijr  Ineolvlbie  we  cannot  erade  the  difficid^ 
-  bf  Intn^liieinc  an  exprettion  Ibr  the  root  containing 
tiMieeadMiti  with  piytioular  aluebraie  valuee.] 


tight  from  each  other,  and  if  it  were  de- 
sired, by  continuing  the  kelson  upwards 
with  a  thinner  ma^rial,  the  ship  ean  be 
subdivided  into  fore  and  aft  compart- 
ments in  addition  to  the  thwart  ship 
bulkheads.  It  will  also  be  much  easier 
to  make  the  croes-section  compartmenta 
water-tight,  with  the.  floors  and  kelaosi 
formed  after  this  plan,  than  it  is  by  any 
now  in  use.  And  by  turning  the  angle 
with  a  round  corner  at  the  garboard,  aa 
shown  in  the  figure,  it  will  form  an  ex- 
cellent water-course  fore  and  aft»  froua 
bulkhead  to  bulkhead.  In  the  akeleh, 
K^  represents  the  keel ;  K*,  thekdaoa ; 
FF,  the  floor  angle  irons;  and  GQ  Ae 
floor  pUtes. 

I  am.  Sir,  yours,  &c, 

BOBXBT  Fowiiis. 

Lloyd's  Regiater  of  Britlah  and 
Foreign  Shipping,  Port  of 
Neweaatle.  —  Office,  North 
8hleldi,Jane5, 1848. 


ME.  SIMS'  NBW  SnAM-BNOIVB. 

Sir, — The  new  steam-engine  of  Mr, 
Sims,  described  in  No.  1284,  is  a  moat 
ingenious  invention,  which  I  for  one 
tbe  more  fully  appreciate  from  having 
often  tried  to  invent  omething  of  the 
kind  myself,  but  never  succeeded. 
For  the  rotary  engine  I  thought  of 
combining  the  open  reaction  of  the 
steam,  on  Barker's  water  principle, 
with  a  weighted  piston.  1  bee  Id 
send  you  sketches  of  what  I  had,  in 
1846,  thought  of  for  the  redproci^ing 
system.  The  idea  is,  oombtniiup  the 
motion  and  weight  of  the  pen&lsm 
with  the  expansive  power  of  steam,  and 
that  by  doing  so,  a  great  power  m^bt 
be  obtained  with  a  small  expenditore  of 
steam.  I  thhik  that  some  ingenious  ner^ 
son  might  carry  the  plan  out,  for  whieb 
purpose  these  imperfect  sketches  may  be 
sufficient  to  show  the  prineifde  wittont 
entering  upon  the  detail,  for  whieh  I 
have  sevena  plans,  but  none  satirfMlory. 
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These  sketches  may  suggest  to  others 
what  I  aimed  at,  and  enable  them  to 
cany  out  to  working,  the  pendulum  en- 
Jon*  »,  184«. 


gine.  The  cireuhr  rod  in  fig.  Ik  afker 
the  plan  of  Messrs.  Bunnet  and  Gorpe's 
engine.  Fobistbb* 


BLBCraiCAL  CLOCKS. 


Sir, — ^Permit  me  to  notice  a  corre- 
spondence which  has  lately  appeared  in 
your  pages  (between  Mr.  Hislop  and 
'<  F.  L./*  of  Bath)  on  the  subject  of 
electric  clocks.  Neither  of  these  gentle- 
men seems  to  be  aware  that  the  invention 
of  winding  up  clocks  by  electricity  ii  no 
novelty,  or  tnat,  in  employing  such  an 
arrangement,  they  are  infringing  a  patent 
granted  to  me,  Jan.  11,  1841,  for  'im- 
provements in  the  applioation  of  moving 
power  to  clocks  and  time-pieces."  On 
reference  to  the  specification  of  my  patent 
(enrolled  in  the  Petty  Bag  Office,  Chan- 
cery-lane) it  will  be  seen  that  I  not  only 
winid  up  the  waich  mavemeni  of  a  clock 
by  electro-magnetism,  but  the  striking 
porfalso;  the  other  mechanism  of  the 
clock  being  of  the  usual  kind,  and  regu- 
lated by  a  pendulum,  or  a  bahmce-wheel, 
■8  the  case  may  be. 

Another  simple  method  by  which  I 
obtained  the  object  sought  for  by  your 
correspondentB,  was,  to  fix  the  soft  iron 
keeper  of  the  electro-magnet  to  the  free 
end  of  a  flexible  spring,  the  sprins  being 
adjusted  to  the  required  strength  by  a 
regulating  screw.     The  magnet,    the 


spring  carrying  the  keeper,  and  the 
pendulum  of  the  clock,  were  all  fixed  to 
the  back  of  the  clock-case,  and  so  ar- 
ranged, that  every  time  the  keeper  waa 
released  from  the  magnet,  it  struck  a 
slight  blow  against  the  pendulum-rod, 
the  pendulum  being  at  that  instant  in  a 
suitable  position  to  receive  the  impulse. 
In  this  manner  the  pendulum  received 
its  impulses  from  the  spring,  which  were 
always  of  the  same  uniform  intensity, 
however  variable  the  power  of  the  dec* 
tro  magnet  might  be.  This  plan,  among 
others,  was  publicly  exhibited  at  the 
Polytechnic  Institution,  Regent*street,  in 
1842,  since  which  time  I  have  gone  on 
progressively  improving  the  details  of 
electrical  clocks,  as  also  the  methods  of 
generating  the  electric  fluid  for  working 
them,  so  that  this  invention  has  now 
arrived  at  that  state  of  perfection  that  it 
only  requires  to  be  properly  understood 
by  horologists,  to  ensure  its  universal 
adoption. 

This  point  has  only  been  attained 
by  great  personal  application,  and  at 
considerable  expense ;  with  every  dispo- 
sition, therefore,  to  allow  the  utoiost 
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Ifttitude  to  ingenious  ex})eriroenuli8t8,  I 
must  be  permitted  to  caution  them  against 
publicly  makings  using,  or  selling  of 
electrical  cjoeks,  as  that  would  subject 


them  to  the  penalties  consequent  on  the 
infringement  of  mj  patent  i^t. 
I  am,  Sir,  jours,  &c., 

AlexaNdsr  Baik. 


^i.   WALLS— SHOULD    THBT    BB    SLf^INO  OR  VBBTICAl.? — ^FBOTBBT    BY    GWRRAI.  SIR 

HOWARD  pOUOLAB  AGAIMST  THl  BBPORT  OF  THB  DOVBR  HARBOUR  COUMISSIOMRRS. 

[CoQcluded  from  page  596.] 

Article  38.— The  works  of  the  Cherbourg 
Dyke  hare,  for  0ie  last  foorteen  years,  been 
proceeding  with  actiTity,  in  this  manner; 
all  the  qaestions  of  construction  which  have 
so  long  been  debated,  are  now  considered 
as  soWed  and  settled  ;  and  this  practical 
solutioD,  as  to  the  best  profile,  far  from 
affording  ground  for  rejecting  the  slope, 
or  s4op49g  the  vertical  wall,  invohes  a 
cottibinatioh  of  both,  and  distinctly  shows 
taat  a  long  slope  at  the  lower  part  is 
absolutely  n^essary  to  resist  the  action 
of  the  sea.  With  this  proTis^on,  a  supers 
strncbm   of  the   upright   forss^    with   a 


fore  -  slope  protectiBg  the  re  > 
angle,  may  be  built  for  the  oarpose  or 
coTcring  tile  terre-plain  behiad,  and  any 
batteries*  erected  thereon,  which  would 
otherwise  be  overwasfaed  by  waves.  These, 
it  has  been  said,  in  rushing  up  the  slope,  are 
found  to  hare  exhausted  their  force  against 
the  asperities  of  the  material;  an  efleet 
which  cannot  be  produced  by  a  wall  rataed 
Tertically  from  the  bottom  of  the  sea.  This 
is  admittedt  even  by  those  vrho  oontrovert 
Mr.  Emy's  proposition  for  eonstmetiBg 
breakwaters  with  concaTs  faces. 


The  aboTC  profile  is  taken  from  Mr. 
Tlrla's  work  (page  21),  from  which  also  I 
have  taken  the  preceding  observationB  on 
the  circumstances  which  led  to  the  adoption 
of  a  combination  of  the  slope  with  the  ver- 
tical superstructure,  as  the  best  of  all  forms 
that  can  be  adopted  for  the  construction  of 
breakwaters  in  exposed  situattons.  This 
)Bonbination  is  rery  different  from  the  total 
rejection  of  the  slope ;  and  an  inspection  of 
the  figures  is  sufficient  to  overthrow  all  tftat 
has  been  advanced  respecting  the  works  at 
Cherbourg  bebg  a  wamiag  to  us  to  aroid 
the  formation  of  breakwaters  with  slopes. 
On  the  contrary,  they  afford  demonstrative 
RTidence  that  such  a  formation  is  essential 
|q  the  stability  of  such  works.  Let  this 
oombina^ion  be  adopted  in  Dover  Bay,  and 
the  work  will  proceed,  under  the  sure  guide 
of  experience,  to  a  successfal  termination. 

Article  39. — I  shall  not  enter  into  the 
controversy  between  Mr.  Emy  and  his  op. 
ponents,  upon  the  subject  of  the  concave 
face  versus  the  plane,  whether  vertical  or 
hielined,  fVirther  than  to  observe,  that  he 
has  made  out  a  very  good  case  in  favour  of 
his  proposition  for  a  concave  front.  It  has 
bean  axecnted,  as  is  admitted,  with  snosess, 


on  a  small  scale,  in  the  localities  which  hR 
has  cited.  Major  Sandham,  and  other  dbla 
and  experienced  engineers,  recommend  the 
adoption  of  the  concave  face,  upon  the 
principle  that  *'itis  much  better  to  turn, 
than  to  attempt  to  meet,  directly,  the  irre- 
sistible action  of  water ;  Mr.  Airy  Is  like- 
wise an  advocate  for  walls  with  nprfght 
faces.  The  learned  Professor  eendemna  the 
work  of  Mr.  Bmy  as  net  based  upon  asatte* 
raatical  prinoiples,  and  of  very  little  vital 
throughoatti  yet  in  hia  P^>er  (No*   14 » 

*  I  think  rt  right  to  insert,  for  the  Infonnation  of 
ths  Oovernment,  if  not  for  piililieatio&  wkh  Ihc 
Report,  the  aecompaoying  plaiif  and  pioSlcs  of  the 
dylEe  and  of  the  central  battery,  mth  caiemated 
barrack  (beside  the  batteries  at  the  ends  of  ffht 
Cherbourg  Dyke),  to  which  I  adverted  in  the  Bonaa^ 
when  sneaking  of  the  nQcessitj  of  establishing  a 

Siwerftil  battery  on  the  treat  elbow  of  Plymotfh 
reakwater.    (Not  printed.) 

t  Virla  en  response  i  une  mtooiie  puhllte  par 
Hens.  Le  Colonel  Eray,  1813. 

I  (a.  473,  p.  87,  Minutes  of  Bvldenee,  ComialSBleii 
of  1845.)— You  have  stated  that  you  beliavt  geae> 
rally  in  the  theory  promulgated  by  foy,  the  French 
writer.  Are  you  aware  that  Mr.  Aby,  In  bis  htts 
"  Treatise  on  Tides  and  Wavvs,"  states  that  Hm 
theories  of  De  la  Coudnyt  firemontier,  and  WWi 
are  throughout  of  very  little  value  f— It  Is  probsHe 
that  the  theory  may  bo  wrong;  baft  when  mathtf 
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ApfMdU  to  tiM  MiBtttn  ol  Bridaiee,  wti- 
cle  3»  piflB  88  tt  tbe  bottom)  he  afinns, 
that  ''the  construfltioii  of  a  breakwater 
wottU  be  exposed  to  lees  danger  if  the  sec- 
tion of  the  wall  presented  to  the  sea  were  a 
hollow  cwre,  like  the  heee  of  the  Bddjstone 
LifhtfaMae."  Now  this  is  the  very  prinoi- 
pie  which  it  is  the  object  of  Mr.  Esay's  work 
toteaohaadestebUeb.  Icisalsorettaikable 
ettOMfh  that  Mr.  Smj  enpporta  hii  opinkm 
by  the  tery  eaane  argvme&t  as  the  Aetronomer 
Royal  has  vied,  and  alff>  iUustratet  It  with 
a  referenee  to  the  Bddystone  Lighthouse. 
For  that  purpose  he  totrodoees  a  figure  to 
sh0W  in  what  aaaner  the  tea  is  tamed  and 
thrown  op  by  its  aotion  on  the  oonoaTity  of 
tbe  base ;  to  which  there  can  be  no  doubt 
the  stability  of  that  important  structure  is 
greatly  owing* 

The  arguments  brought  against  the  oon- 
euvu  liMe  are  prindpoUy  as  to  the  difficulty 
•r  txecutioo  (with  reepeet  to  which  there  Is 
no  donbt)  I  but  it  is  admittsd  by  the  Insti- 
tute, and  even  by  Mr.  Virla,  that  walls 
formed  according  to  Mr.  Bmy's  profile  hare 
WM^eeded  better  than  vertical  walls  woold 
have  done  in  the  cases  sited  by  him,  on 
noeouttt  of  the  gfuator  uniformity  with  which 
tfaoy  rsaiit  the  action  of  the  sea.  The  con- 
flRTc  profile  of  Mr.  Bmy  was  not  deemed 
applicable  to  the  works  of  Cherbofifg,  on 
aoooant  of  the  diffieulty  of  exeeuthig  it,  and 
It  was  reteded  accordingly  {  but  in  the  rea- 
■oniage  agamit  Mr.  Bmy's  propositton,  we 
iad  tbe  most  explielt  recognition  of  flie 
ttdvutages,  and  even  the  necessity  of  the 
kmg  slope,  to  break  and  resist  the  fbree  of 
tho  waves  before  Ibey  reach  the  vertical 
purapet  with  which  the  work  is  crowned. 

In  justioB  to  Mr.  Bmy,  I  have  thought  it 
right  to  make  these  observations ;  inasmucii 
as  questions  154  and  155*  refer  to  the  stress 
I  had  hdd  upon  Mr.  Bmy's  authority  as 
asserting  and  proving  the  inability  of  upright 
walls  to  resist  the  percussive  action  of  seas 
aad  waves,  and  that  inelined  plane!  are  less 
acted  upon  tiiaa  vertical  walls  in  proportion 
aa  their  elopes  aro  longer.    Question  154 

uatlcal  gentltmdn  reason  upon  theorits,  they  mav 
equally  be  wrong.  The  theories  of  Bremontler  and 
Bmy  were  founded  upon  a  residence  upon  this  eoatt, 
aed  repMtod  otoerratloDB  made. 

474.  What  eoaat  did  Emy  reside  upon  to  see  the 
.Hot  du  fond!— He  was  contlnuallT  visiting  that 
part  of  France.  I  should  be  rather  Inelined  to  take 
the  theorist  and  eplnlona  of  niaetioal  men  who 
hare  observed  nature  with  their  own  eyes,  than  I 
Would  the  theory  of  a  closet. 

*  154.  Great  stress  has  been  laid  upon  Mr.  Bmy*! 
authority;  are  yon  not  aware  that  Emy  has  received 
a  IVill  answer  from  Mr.  Viria,  and  also  from  Mr. 
Dulesu,  which  has  been  published  upwards  of  eight 
years f— I  am  aware  that  thts  theory  has  been  dis- 
puted by  many  people,  and  with  great  Justice. 

155.  Are  you  aware  that  that  is  entirely  denied  m 


assames  that  the  pampUets  of  Viria  aad 
Duleeu  centain  a  fidl  and  definite  leAtUtSon 
of  Mr.  Emy's  theory ;  but  the  Commission 
should  hare  been  aware  that  Mr.  Smy  has 
suice  given  a  full  reply  to  thoee  pampUets* ; 
and  it  would  appear  that  Mr.  Bmy'a  work 
is,  in  many  respeets,  held  in  a  dqgkee  of 
estimation  here  es  well  es  elBewbere^  rather 
ditifereat  from  timt  which  ie  imptted  by  the 
questions  to  which  I  have  referred. 

Article  40.^1  dissent  entirely  fnm  tte 
stotement  made  by  the  Coaunissioaen  in 
their  Report  (page  9),  that  they  do  aot 
approve  fully  of  aay  of  tbe  plaaa  seat  hi ; 
and  I  differ  from  them,  for  the  reeeoas  I 
have  sUted,  with  respect  to  that  to  whioh 
they  give  the  prefereaee.    It  appears  to  me 
that  some  of  the  plans  and  speeificatieas 
iubmitted  to  the  Commission  deserve  mudi 
ai^rabatioa,  and  that  a  sdeetton  might  be 
made  which  shoald,  without  fcrther  heeito 
ttoa,  be  adopted  end  carried  into  eflect.    I 
have  always  eatortafaied  a  strong  ooavidioa 
tfast  if  the  ComsBission  had,  in  Rs  isssiom  of 
1B44,  elter  having  Inspected  the  oeest  and 
examined  so  many  camipetaBt  witnasses>  ea- 
erolsed  ito  own  knowledge  and  judgoseal  to 
drawing  «p  a  brief  spadftcattea  aaespfa- 
hending  theoatlineeof  eoeMweU.trted,safe, 
and  simple  mode  el  eonstruotioo,  iastead  9f 
embarrassing  itMlf  with  a  mass  of  eonfiicting 
opinions  and  theoretteal  ooasiderathms  which 
have  led  to  no  practical  result,  the  gtett 
work  which  we  so  eemestly  recommended  at 
that  time  might  at  this  moment  have  been  In 
pfogress }  instead  of  wfaieh,  the  Commission 
has  burthened  the  government  with  a  quan- 
tity of  matter  from  which  it  is  not  easy  to 
extraet  any  specific  plan,  aad  thereftm  no- 
thing Is  done  to  relieve  the  Ghyvamment  fh>m 
the  difllcttlty  which  Induced  it  to  ro-essemble 
the  Commission,  and  agaia  refer  to  the 
latter  the  very  quettion,  respeettog  the  mode 
of  .construction,  which   it  wu  ortgfnally 
deemed  competent  to  consider.    This  pro- 
position they  were  expected  to  decide,  and  hi 
my  opinion  they  ought  to  have  detenaiaad  It. 
Arttole  41.— I  object  to  the  use  of  btocin 
of  concrete,  or  of  brfek  set  in  osoent,  ar 
to  any  other  artificial  material,  as  substttatos 
ibr  stone,  for  the  formation  of  naUoMl 
warka,  which,  if  not  to  be  eoMtracted  oa 
sound  and  well-tried  pHndplei,  with  an^ 
terials  of  the  best  and  most  enduring  de- 
seriptlone,  shoald  not  be  attempted;  and 
I  dissent  most  strongly  from  the  recom- 
mendation of  a  majority  of  the  Commieslen, 
for  the  adoption  of  masaos  of  brick,  as  pta^ 
posed  by  Mr.  Rendel.    That  proposltioti  la 


an  authority  bv  engineers  in  France  f— I  am  not 

awste  of  that  of  iny  own  '       '  "  

rttVsnrftolsMe. 


r  own  knowledge,  but  I  should 


*  **  La  CommUsion  dto  Annates  dei  Pbiitt  St 
ChaussCee  f  est  empreitfo  d'bfdonner  IMtaiertiOtt  Mb 
pins  prompts  potiible  de  eette  tesponie^et  de  talsfr 
alHii  Voeoasion  de  donner  ft  M.  le  Cotonel  Vay  lidi 
nouTsOs  pteave  d'esthns  poet  ses  ntltei  ttivaaa.'* 


THB   AMXUCAir  PATXNt  fTf TSV. 


619 


cK|Mriiiieiital  ia  form, 
of  exeeutioii ;  and  to  it  therefore  etteohee  the 
olqeetioii  wblch  Mr.  Rendel  hu  eo  well  es- 
prened  toellexpediante,  howoTer  ingenious, 
in  ezecttting  national  works  of  this  deserip- 
tion  ;*  and  I  feel  eonTinced  that  upon  re- 
consideration of  the  expense  of  brick  blocks, 
ooBpired  with  that  of  stone,  that  this  judi- 
dons,  expenenoed,  and  hitherto  snccessfnl 
engineer,  will  decline  to  assume  the  respon- 
sibility of  persisting  in  a  project  to  which,  as 
he  mnstbe  aware,  formidable  olqeotions  haye 
been  made  bj  practical  men,  and  which  there 
is  every  rseson  to  beliere  will  neither  be  oon- 
dnclYC  to  economy,  secnrity,  nor  facility  of 


THB  AMSmiOAir  PATBMT  STtTBltd— CBMNbr 
or  THB  AlCBBIOAN  COmCISBlOXBH  CV 
PATBHTS  FOB  1848. 

Pofenf  OJIee,  Jtmmmy,  1848. 


Article  42.— I  dissent,  lastly,  from  any 
extension  of  the  area  to  be  comprdiended 
by  the  breakwater,  as  recommended  in  our 
Report  of  1844 ;  snd  more  especially  from 
the  suppression  of  the  eaatem  openbg.  It 
appears  to  me  that  without  such  opening, 
the  proposed  Harbour  of  Refuge  would  be 
deprived  of  an  essential  condition  which  all 
such  harbours  should  possess,  that  of  facility 
of  egress  or  escape  at  all  times  and  tides, 
and  in  all  weathers ;  and  I  am  conrinced 
that  by  omitting  to  form  this  opening,  the 
proposed  enclosure  would  become  to  such  a 
degree  a  dose  harbour,  as  greatly  to  increase 
and  accelerate  the  progress  of  the  evil  to 
wliich  all  dose  harbours  are  liable,  that  of 
rapidly  silting  up. 

Article  43.— This  dissent,  far  from  bdng 
ooeadoned  by  any  alteration  in  the  riewa 
and  opinions  whioii  led  me  to  concur,  most 
cordially,  in  the  recommendation  of  the 
Commission  in  1844,  that  a  Harbour  of 
Refbge  be  constructed  in  DoTcr  Bay,  pro- 
ceeds, on  the  contrary,  from  an  anxious 
desiro  to  see  that  great  work  undertaken 
forthwith,  in  a  well-tried  and  sura  mode, 
and  with  materials  of  the  most  enduring 
quality.  In  this  manner  only  will  it  be 
possible  to  disarm  the  objections  that  may, 
and  I  think  will  be  made,  to  entering  on  a 
work  of  this  magnitude,  cost,  and  national 
importance,  on  any  plan  which  has  not 
already  been  tried  on  a  sufficient  scale,  and 
for  a  suffident  length  of  time,  to  warrant 
its  adoption  i  particularly  as  this  is  a  case 
when  failure  would  be  in  the  highest  degree 
prijudidal  to  the  public  interests. 
HowABD  Douglas, 

LUutmuuU-  General, 


«  Mr.  Rendel'f  opinion  on  Captain  Veteh'i  Iron 
oaiMons.  Mr.  Rendel,  on  Captain  Deoiaon't  toit 
Ingeniouf  oropMltion  {Q.  382.  p.  30  of  Report, 
Mlnutet  or  Efldence,  Not.  26,  1843),  aajri :  "  I 
hsTe  never  leen  more  ingenuity  than  In  all  the 
anangementa  which  CapUln  Dcnalon  propoMa; 
but  in  my  experience  1  have  found  that  nothing  la 
more  troabletome  to  a  man  than  hie  own  ingenuity : 
It  flreouentlygWea  him  more  trouhle  than  he  voold 
hare  had  ia  the  ordinary  way  of  doing  Udaga." 


[We  think  we  < 
much,  desired  roform  of  the  patent  Inws  of 
our  own  country  then  by  showing  how  a 
kindred  people  thrive  under  a  diifinent  i 
better  system.  The  points  most  (~ 
of  attention  in  this  report  are ;  Jinit 
mudi  greater  number  of  patents  applied  for 
and  granted  in  the  United  States  than  in 
England,  arismg,  manifSmtly,  firom  the  eeafc 
bdng  so  much  less;  teeimdf  the  libenl 
and  judidotts  propodtion  of  the  oomnsie- 
doner,  to  place  aliens  on  tlie  same  footing  an 
natives  in  regard  to  cost  every  aUen  bdng 
at  present  required  to  pay  as  snich  for  tat 
American  patent  as  he  would  for  one  in  hie 
own  country ;  and,  tkirdf  the  appropiialkiH 
of  the  entire  revenues  of  tiie  Patsnt-offioa^tB 
the  promotion  and  protection  of  the  Intuute 
of  thoee  from  whom  they  aro  derived.— Bb. 
M.  M.] 

Sir,— In  eompliance  with  tlM  provisloBB 
of  the  act  of  Congress,  entitled  '<  An  Aot  ia 
addition  to  the  Act  to  promote  the  progroM 
of  sdenee  and  the  uaeful  arte,"  approved 
March  3,  1847,  the  undersigned  has  tiw 
honour  to  submit  his  annud  report. 

During  the  year  ending  December  31, 
1847,  the  whole  number  of  appUcaticae  for 
pateote,  is  1531.  The  whoie  number  of 
caveate  filed  during  the  same  period  ia  533. 

The  number  of  patente  issued  in  1847  te 
572,  iadttding  14  re-issoes,  3  additioaal 
improvemente,  and  60  designs;  clasrilied 
and  alphabetisd  liste  of  which,  with  the 
names  of  the  patentees,  are  snneied,  marked 
K  and  L.  Three  dlsclsimen  were,  duriag 
the  aame  time,  entered. 

Within  the  same  period,  580  pataate  have 
expired ;  a  list  of  which  Is  annexed,  marited 
M. 

There  were  during  the  year  9  appIicetiaBa 
to  extend  patente  about  to  expire,  6  of 
which  were  rqected  and  3  granted  by  the 
board,  esteblished  by  the  Act  of  July  4th, 
1836,  to  hear  and  determine  that  disas  <tf 
ap^ications. 

The  cldms  embraced  in  the  reqieetlve 
patente  issued  during  the  year  1847,  .are 
also  annexed,  marked  P.  ' 

The  number  of  applications  for  patente 
exsmined  and  rejectdl  during  the  year  1847, 
is  557 ;  bdng  very  nearly  as  many  aa  were 
granted.  Msny  of  the  rejected  oasea  ssay, 
however,  bereconddered,  and,  perhaps,  upon 
further  examination,  passed,  and  patente 
issued  for  the  inventions  or  impfOveoMBte 
claimed  by  the  applicsnte. 

The  recdpte  of  the  office  during  the  year 


rax  AMXRICAN  PATIMT  STftTSV. 


e\9 


Upplkoitiobt  ftnr  pfttnts,  MTMti,  ra-itnwt* 
disdalmfln,  additioiwl  improvementi»  ez- 
•tmsioiiPt  and  for  ooplM,  amonnty  In  tbo 
wbole,  to  63,111  dollan,  19  oenti ;  of  wbloh 
sum  8,008  dolUun,  43  oents  have  been  repaid 
on  applications  withdrawn,  and  for  monej 
paid  in  by  mistake,  as  per  statement  marked 

The  expenses  of  the  office,  during  the 
year  1847,  for  salaries  amoonted  In  the 
whole,  to  the  sum  of  83,559  doUars,  92 
eents,  as  per  statement  marked  B. 

There  was  also  expended  duing  the  last 
year,  wider  the  act  of  March  3, 1837,  for 
the  restoration  of  records  and  drawings,  the 
snm  of  310  doUars,  as  per  statement  marked 
C. 

The  aggregate  of  expenditnres  nnder  the 
dUTerent  heads  above  ennmerated,  is  41,878 
dollsn,  35  oents ;  leaving  a  balance,  to  be 
carried  to  the  credit  of  the  patent  fond,  of 
21,882  dollars,  84  centa. 

On  tta  first  day  of  January,  1847,  the 
amonnt  of  money  in  the  treasury,  to  the 
credit  of  the  patent  fund,  wis  186,565  dol* 
lars,  14 cents;  which,  with  the  balanoe  paid 
in  daring  the  year  1847,  will,  on  the  first 
day  of  January,  1848,  amount  to  the  snm  of 
207,797  dollars,  98  cents. 

It  wiUbe  seen,  that  the  surplus  carried  to 
the  credit  of  the  patent  ftmd,  during  the 
IT,  is  much  greater  than  tlut  of  any 
year.  This  arises  firom  two  causes ; 
first,  the  great  Increase  of  applications  for 
patmits  and  caveats  over  any  former  year ; 
and,  secondly,  the  inability  to  examine  and 
dedde  upon  applications  in  a  reasonable 
time  after  they  have  been  filed  in  the  office, 
growing  out  of  the  inadequacy  of  the  exam- 
ining force  of  the  ofiice,  causing  a  oompanu 
tkvely  less  number  of  withdrawals,  and  a 
comparatively  less  amount  of  expenditure 
for  copying  and  recording  patents.  If  Con- 
gress should  authorise  an  increase  of  the 
sdentiflc  corps,  so  imperatively  needed,  the 
number  of  wlthdrawab  will  be  greater,  and 
the  other  expenses  of  the  office  will  be 
Increased,  and  thua  the  balance  next  year 
will  be,  In  all  probability,  much  smaller  tlwn 
It  is  this  year. 

All  moneys  paid  into  the  treasury  on 
aoeonnt  of  the  Patent-ofilce,  are  set  apart 
by  the  nfaith  sectioii  of  the  Act  of  July  4, 
1836,  and  the  fourteenth  section  of  the  Act 
of  Ifareh  8,  1837,  for  the  benefit  of  the 
Fstant-office,  and  denominated  the  patent 
fund ;  out  of  which  all  expenditures  provi- 
ded by  existiog  laws  are  to  be  paid,  the 
patent  fond  bdng  especially  appropriated 
for  that  purpose.  By  thus  establishing  the 
patent  fund,  and  appropriating  it  to  the 
spedal  olqeet  of  defraying  all  expenditures 
of  the  F)tf«nt-offlce  authorised  by  law,  Con- 
1  iti  Inlmtioii  to 


the  office  upon  the  principle  of  a  self-i 
tainfaig  institution,  which  is  to  exist  upon 
its  own  revenues,  and  not  depend  for  sup- 
port upon  the  goieral  treasury.  Thus  fur» 
it  gives  me  pleasure  to  say,  the  intention  of 
Congress  has  been  folly  carried  out,  the 
office  having  not  only  paid  its  own  expenses 
from  its  own  revenues,  but  ft  has  accumu- 
lated a  comparatively  large  balanoe  in  the 
treasury  to  its  credit.  With  the  exceptloa 
of  the  cost  of  erecting  the  present  FMent- 
oflice  building,  to  which  the  office  contri- 
buted 108,000  doUars  from  ito  own  fonds, 
it  hss  never  been  a'  charge  upon  the  trsn- 
sury. 

Nearly  all  of  its  revenues  are  derived 
from  hiventors.  It  is  sustained  by  their 
contributions;  its  services  are  approfiriated 
to  the  promotion  of  their  particular  interests, 
although  rendered  to  all  other  hitereata  when 
required;  and  it  may,  therefore,  truly  be 
regarded  as  the  head  and  representative  of 
the  inventive  genius  and  the  industrial  arte 
of  the  country. 

The  annual  reports  of  the  two  principal 
examhiers,  addressed  to  the  undersigned, 
giving  a  view  of  the  Inventions  and  improvo- 
ments  which  have  passed  their  respective 
desks  are  annexed,  marked  D  and  E. 

To  these  two  inqportant  reports  attenthm 
is  particularly  called.  They  give  an  inter- 
eating  suuunary  of  the  scientific  operations 
of  the  office  during  the  past  year,  thus  pre- 
senting in  u  small  space  the  moot  coneluslve 
and  gradiying  proofo  of  the  progress  of  our 
countrymen  in  the  improvement  of  the  use- 
ful arts.  It  will  be  seen  from  the  two 
papers  referred  to,  that  the  year  juat  past 
has  been  firuitfol  of  hiventions  of  a  moat 
important  and  valuable  character,  if  they 
have  not  been  of  that  novel  and  brilliant 
description  which  somethnes  surprise  and 
startle  the  world,  at  the  same  time  bene- 
fitting it  by  their  great  utiUty. 

The  peculiar  droumstances  of  society  la 
this  country,  growing  out  of  its  settlement 
--very  recent  when  compared  with  the  age 
of  other  dviliaed  portions  of  the  earth,  and 
imposing  the  necessity  of  subjugating  the 
forest,  of  smoothing  down  the  rugged  fact 
of  nature,  and  of  planting  upon  its  bosom 
the  arts  of  industry,  which  have  rapidly 
germmated  and  developed  themselves  into 
great  and  important  interests,  now  flourish- 
ing with  a  vigour  and  energy  which  enable 
them  to  become  the  formidable  rivals  of 
similar  intoreati  of  older  nations— > have 
tended  to  stimulate  the  inventive  genius  of 
our  people  to  the  production  and  improve- 
ment of  machines  and  proceases  of  an  utili- 
tarian and  labour-saving  character,  rather 
thm  to  the  purauit  of  more  sdcntifio  disco- 
very. Hence,  while  we  may  be  behind  other 
oouAtriM  la  tho  discoviry  and  T     ' 
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.rn  jiimiciur  p^htsnt  its 


•r  tekotiie  p^MiptoB,  we  ara  pr^bMj 

«^wl  with,  if  not  k  advaaee  at  tten,  ia 
llMtr  appttoation  to  tke  viefal  pnrpowi  vf 
life.  But,  if  the  ge&iee  vf  oar  ueaMtiy»att 
ia  BOt  now  ae  maeh  abaorbed  in  the  inveati- 
gatiao  of  abatraet  aeiaMa  aa  that  of  the 
oitiBeaa  af  older  and  more  opalent  oouatiiea, 
the  cirewnataneea  of  aaeiety  lo  rapidly  im- 
profing  bj  the  ateadj  tide  of  prosperity 
which  eeta  in  oar  faTonr,  wiil  soon  plaee  ma 
in  a  QoaditkNi  to  eontribataoor  ahare  to  the 
Bom  of  knowledge  whieh  the  eemhfaiad 
fanina  and  lahonn  of  the  leanMd  of  aU  civil- 
ined  aationa  aumaliy  beatow  npon  aianUnd. 

It  wiil  alio  be  Been,  on  reference  to  the 
npoiti  of  the  czaaiinera  above  referred  to, 
that  the  kboura  of  those  two  ofieers  are  of 
tt  very  varied  and  eeraplicated  Gharaoter, 
eaabradng  in  thefar  range  the  whole  Md  of 
Invealkn,  and  reqoiring  a  thorongh  Icnow- 
kdge  of  every  brsnch  of  acienoe,  aa  well  aa 
the  atate,  peat  and  preaent,  of  the  arte  in  aU 
oonntriea.  Froai  tUa  fiwt  the  talenta  and 
attainmenta  requisite  for  the  able  dischai^e 
of  the  duties  appertaining  to  their  desks 
may  be  readily  inferred.  It  may  be  aafely 
aasnaaed  that  there  is  nooffioe  in  the  govetn- 
ment,  the  duties  of  which  are  of  a  adentifie 
natare^  which  reqnirea  more  mental  capacity, 
or  BBora  deee  and  intense  applieation,  than 
that  of  emuminer  of  patents.  It  woald, 
therefore,  be  reaaonable  to  suppose  that 
there  would  be  attaefaed  to  that  office  a 
aaha7  oammensurato  with  ito  dutiea  and  the 
talent  and  attainment  which  it  requirea. 
3ut,  ao  fer  from  that  beiag  the  case,  the 
cnamhiers  now  receive  but  1500  dollars  per 
annum,  a  anm  paltry  in  comparison  with  the 
abilities  and  qualifications  which  they  must 
possess—very  much  below  the  salaries  paid 
to  persona  filling  statioos  requiring  acieutific 
attainments  of  an  inferior  gradei  and  onlj 
equal  to  the  common  derkships  in  the  offices 
of  the  Capitol,  and  the  weighers,  measurers, 
and  gangers  of  the  Custom  Houses.  My 
predecessor,  in  his  last  report,  ealled  the 
attention  of  Congrsss  to  the  inadequate 
sakriea  allowed  to  the  examiners  in  this 
office,  and  respectfully  recommended  an 
addition  to  be  made  to  that  branch  of  its 
aervlce.  In  the  two  reporto  whieh  I  have 
had  the  honour  to  submit  to  Congress,  I 
have  expressed  my  concurrence  in  the  re* 
eommsiidattons  of  my  predecessor;  and 
from  the  aetion  which  has  already  taken 
plaee  in  the  two  branefaes  of  that  honourable 
body,  I  am  encouraged  to  hope  that  it  will 
not  be  long  before  Justice  is  done  to  that 
valuable  dass  of  officers,  whose  merits  and 
elafans  I  now  again  commend  to  its  fevour- 
•Ma  eonaideration. 

The  neosaslties  and  embarrsasments  under 
whieh  the  oflfoe  ie  now  labouring  onacoount      deeei 
cf  thfwuateraandMuatoadMtlfiofem      thit 


to  perform  ito  greatly  iacieiaad  • 
hnpoaeupoB  aM  the  dnty  of  < 
raspecttatty  eoUdting  the  prompt 
Congress  for  ita  lelisf.  A  brief  r 
of  fecto  Witt  show  the  ahsohite  i 
an  addition  to  its  seientiAe  eorpo* 
By  the  Afit  of  July  4,  1836,  i 
the  Patent-office,  the  Commiasioner  wf 
Fhtenti  was  allawed  by  a  aingie  examiner. 
By  the  Aflt  of  Maioh  S,  1637,  he  waa  a»- 
thoriaed  to  appofait  another  examiner.  Aaad 
-  by  the  Act  of  Marah  3, 1839,  hn  wan  i 
rised  to  appoint  two  eaabtant  exnaa 
Thus,  wilhhi  a  period  of  ksa  IkaA 
yeara  from  the  lemganiaation  of  tin  i 
there  wen  two  principal  and  tno  nmi 
examiners  provided  for  by  law ;  ainoe  whJik 
time  no  additkn  hi     ' 


In  1840,  the  first  entire  yeof  after  Ae 

last  addition  to  the  etaaunin| 
provided  for,  the  number  of     . . 
Ibr  patento  was  745,  the  ftumber  of 
flkd  was  238,  and  the  mmher  wf  i 
granted  was  475. 

During  the  year  1847,  tin  numher  of  ap- 
plications for  patento  waa  1,531,  tha—tohsi 
of  oavBSta  filed  was  533,  the  aiilrtii  ef 
patents  granted  was  578,  and  the  n«mbir  fif 
applicationa  rejected  waa  557. 

nua  it  appears  that  the  bvnneaa  wf  the 
office  haa  inereased  one  ktmA'si  jmr  easf. 
since  the  last  addition  waa  made  to  tba  es- 
■minlng  oerps  in  1839. 

In  the  year  1844,  the  yeer  preoedlag  asy 
appointment  to  the  office  of  ssmmiwirmir, 
the  number  of  applications  for  pateote  wm 
1,045,  and  the  eaveata  filed  380.  In  1848. 
the  number  of  applicaCioaa  waa  IMC, 
oaveats  452.  In  1846,  the  number  of  ep. 
plications  was  1,872  eaveata  448.  Aadtt 
1847,  as  before  stated,  the  number  af  ap- 
plications was  1,531,  eaveata  878.  Ttai 
since  my  appointment  to  the  office  of  C3am- 
missioner  of  Patenta,  the  business  of  thai " 
has  inoreased  In  the  retto  of  33  per  i 

During  the  ^^  years,  eommenelag  wiia 
1840,  and  ending  with  1844,  embrasiagthe 
five  last  years  preceding  my  appointment  to 
the  office  of  commissioner,  the  eaMsmt  paid 
into  the  treasury  to  the  credit  of  the  psieat 
Aiad  was  85,200  doUan,  43  eanta.  Dartag 
the  three  years  tlnee  my  appotetment,  the 
amount  psid  into  the  treasury  is  37,018  dol- 
Inr  an  Ina 


lars,  72  eenta ;  showing  an  faieieaee  of  sorw 
plus  over  expenditores  ia 
ratio  than  33  per  oent. 

In  1844,  the  bustneas  of  the 
quite  equal  to  the  abUity  of  the  exs 
eorps  to  perform  it,  and  in  antldpalian  ef 
the  eariy  neoetatty  of  an  additton 
branch  of  the  servftea  of  the  offiea,  my  p» 
deeesaoria  his  last  annmd  i 
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'Dflffioff  thB  ]«»t  throe  y«aci  it  baa  fiur  tran»- 
•cended  the  capacity  of  the  exaaiiiiera  to  do 
■U  at  it  ahoold  be  done,  or  to  do  it  at  aU«  aad 
henoe  it  haa  accumulated  until  it  haa  pro* 
4«ced  aenoos  embarraaaaieat  to  the  office, 
aad  Tery  great  injury  to  the  interesta  of  the 
iMreiitora*  The  office  ia  now  ae?en  or  eight 
Bontha  in  anrear  of  ita  bnaineaat  aad  ia 
daily  heooiaiBg  ooore  and  more  embarraaaed. 

In  iriew  of  the  increaaing  aocamaUtion  of 
bnaineaa  aad  (he  ooaaequent  embarcasaiient 
oi  4te  offioe«  I  ttUed  the  attention  of  Con. 
gnn  to  ita  eondition  aad  recommeaded  an 
imaiediate  addition  to  ita  aoiantiic  eorpa  in 
mynepertof  January,  1846.  Before  the  cloae 
v(  the  aeatton  of  1845-6,  anticipating  from 
the  great  amount  of  more  important  buai- 
Bcaa  then  pending  be^e  Congreaa,  that  the 
■iBBMitiea  of  the  flatant-offioe  might  be 
«ferlookad«  I  again  called  Um  attentloa  of 
Congreaa  to  the  aubjeet  by  a  letter  addreased 
to  the  Committee  on  FatenU  of  the  Senate* 
dated  June  10, 1846.  Congreaa,  however, 
a4ifMUiied,  withoat  tahiag  any  actieofor  th« 
laliar  ol  the  office. 

In  my  Nport  of  January,  1847, 1  agaia 
npealed  my  requeat  for  an  addition  to  the 
€aa»hiing  eorya,  preaaing  in  ui^geat  bat 
jnafoetlU  tenaa  the  embarraaaaaeata  of  the 
oAce  growing  oat  of  ita  inereaae  of  bnai- 
aaaa,  aad  the  abmbtte  meuaiiy  of  the  adop- 
tioo  of  aaitable  proTiaiona  for  ita  relief* 
The  eearion  beiag  aboat  todoae,  without,  aa 
I  apprabended,  any  aetioa  for  the  relief  of 
the  offiee,  I  again  brought  ita  embarraaa- 
meata  and  naoaaaitiea  before  both  Honaaa  of 
Congreaa  by  duplicate  lettera  addreaaed  to 
their  reapeotive  eommittaaa  having  the  iote« 
raata  of  the  patent  office  in  charge,  dated 
Febraary  17,  1847.  At  that  aeaaion  a  Bill 
paaaed  &e  Houae  of  RepreaentatiTea  pro« 
vidiag,  among  other  thiaga,  for  aa  addition 
to  the  esaeaining  corpa ;  bat  failed  ia  the 
Seaate  for  want  of  auffieient  time  to  act 
i^poait* 

The  embarraaamenta  of  the  office  con* 
tinning,  and  greatly  increaaing  in  coaae* 
qnenoe  of  ita  rapidly-aeonmulating  bnaineaa 
and  the  waat'of  an  adequate  force  to  exe* 
cute  it,  at  an  early  day  after  the  commence- 
ment of  the  praaent  aeaaion,  and  in  antici- 
pation of  my  aminal  report,  I  agaiu,  by  a 
daplioata  letter  addreaaed  to  the  Committeea 
an  Fatenta  of  the  Hoaae  and  Senate,  dated 
December,  1847,  reapeetfuUy  but  eameatly 
keqaeated  the  interpoaition  of  Congreaa  for 
the  relief  of  the  office,  by  providing  for  an 
adequate  inereaae  of  ita  examining  corpa. 

Thua  have  1,  in  t^t  aeparate  communioa* 
tkma  to  Congreaa  and  ita  appropriate  com- 
mitteee  within  the  laat  two  yaara,  made  ftiU 
•xperitiona  of  the  aaibarraaaed  condition 
•f  thia  afiae  growing  oat  of  iti  greetly  in- 


creaaed  and  increaaing  buainaaa,  and  tlie 
inadequacy  of  ita  force  to  perlarm  ita  dntiea. 
In  view  of  tbeae  facta,  I  am  confident 
that  the  Patent-office  cannot  be  held  rei^^on- 
aible  for  the  embarraaamenta  and  ddaya 
which  exist  in  one  of  the  branchee  of  ita 
aervice.  I  am  ooaacioua  that  the  inveatora, 
by  whose  contributiona  thia  ioaportani  inati- 
tutioa  ia  auataiaed,  have  girievoaa  canae  of 
complaint  on  acoouat  of  the  daaappoiai- 
menta  and  iiynriea  which  they  auffer  from 
the  dalaya  which  their  buaineaa  ia  compelled 
to  encounter  in  the  Pateat-offioe,  bat  I  aai 
confident  their  enlightened  Uber»lity  will 
appreciate  theeameatand  peneveringefforte 
which  have  been  made  by  the  underaigaad 
to  remove  the  juat  eauaeaof  their  oomplaiata, 
and  that  they  wiU  patieaUy  wait  the  aetioa 
of  Congreaa  for  their  relief,  which,  it  ia 
gratifying  to  know,  mi^  be  caafideatly 
anticipated  before  the  cloa#  of  the  pnaeat 


In  my  former  reporta  I  haf^  raeommendad 
a  change  in  aome  of  the  foatarea  of  the 
Fateat  law  aa  it  now  exiata.  For  thenataie 
of  thoae  reoommeadationa,  and  the  roBaaaa 
on  which  they  are  founded,  I  weald  leapect- 
l»Uy  refer  to  the  annual  rep^rta  of  thia 
office,  for  1845  and  1846.  In  my  jadgr 
ment  the  changea  propoaed  are  neeeaaary  to 
give  adequate  eeaurity  to  that  valuable  aad 
meritoriena  clua  of  our  citisena  engaged  ia 
inventive  purauita.  Aa  the  law  now  faii  the 
ramediea  which  it  afforda  to  petenteaa  are> 
in  moat  caaea,  inadequate  to  the  protectioa 
of  their  righta  aad  the  prerention  of  in- 
fringement upon  them  by  that  unacmpnloaa 
and  unprincipled  claaa  of  peraona,  who  make 
it  a  practice  wilfully  to  depredate  npoa 
patent  righta,  and  who,  from  the  baaely 
criminal  character  of  the  ofience  which  they 
coBunit,  are  atigmatized  by  the  application 
to  them  of  the  infiunoua  epithet  of  ptralA 
Certainly,  adeqnate  protection  should  be 
given  to  the  honest  inventor  who  devotee 
hia  sttbatance  and  hia  inceaaant  toil  for  th« 
benefit  of.  aociety,  againat  the  freebootera 
who  invade  without  scruple  hia  property, 
which,  to  him,  ia  more  aacred  and  invalu- 
able, becauae  it  ia  the  cheriahed  creation  of 
his  own  genius. 

Unfortunately,  property  in  patent  righta 
ia  not  generally  looked  upon  by  aoeiety  in 
the  aame  light  in  which  property  exiatiag  in 
other  forma  ia  regarded.  Thia  reaulta,  per- 
hapa,  from  the  fact  that  many  uaeleaa  inven- 
tiona  have  beeo  patented,  by  which  the  pub- 
lic have  been  impoaed  upon  and  deceived. 
If  auch  be  the  fact,  it  doea  not  ia  any 
respect  affect  the  general  principle  upon 
which  not  only  property  in  inventiona,  bat 
all  righta  of  property,  are  founded. 

Nobody  donbts  the  right  of  property 
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wUoh  a  man  haa  in  hU  lands,  honaas,  or 
oommon  cluttda;  and  all  agree  that  ba 
baa  n  right  to  daim  from  tiie  government 
nnder  whioh  he  Utos,  protection  in  the  en- 
joyment of  Ilia  property.  Nay»  ao  carefhl 
ia  the  government  itaelf  of  the  aacred  right 
whieh  every  citizen  has  in  hia  own  property, 
that  it  never  talcea  it  from  him  without 
giving  Ikiman  adeqnate  compenaation  for  it. 
The  neoeaaitiea  of  the  government  are,  in 
oertain  emevgendea,  anpreme  over  the  rights 
of  ita  dtiiena,  and,  by  virtne  of  ita  right  of 
eminent  domain,  it  can  take  the  property  of 
ita  dtixena  for  the  public  nae.  Bnt  in  all 
dviliied  oonntriea,  in  whidi  the  immutable 
prindplea  of  morality  and  jnatioe  prevail, 
govemmenta  never  take  the  property  of 
thdr  dlisena  and  appropriate  It  to  thdr  own 
nae,  without  ftrat  giving  an  adequate  com* 
penaation  for  it.  Thia  aacred  immonity  from 
uiyoat  mvadon  of  private  rights,  even  by  the 
aovereign  power  of  the  state,  ia  secured  in 
all  the  oonatitntiona,  national  and  atate,  of 
thia  confederacy.  They  recognise  the  in* 
violability  of  private  property,  and  provide 
that  it  ahall  be  taken  only  for  the  public 
uae,  and  then  only  upon  the  condition  of 
an  adequate  indemnity  to  be  first  awarded 
andj^aid. 

It  is  upon  this  very  prindple  that  the  law 
b  founded  which  providea  that  property  in 
patent  righta  ahall,  on  certain  conditions, 
paas  from  the  inventor  into  the  poaaession 
of  the  public,  after  the  lapae  of  a  fixed  term 
of  years.  Our  whole  patent  system,  having 
its  origin  in  the  constitntion  itself,  is  built 
vptm  tiie  recognition  of  this  absolute  right 
of  the  inventor  to  the  exdusive  eigoyment 
of  tlie  productions  of  his  combined  genius, 
labour,  and  capital.  It  regards  each  a  de- 
acription  ol  property  as  tiie  law  doea  all 
other  deacripUona,  as  sacred  and  inviolable, 
in  tlie  poaaeaaion  and  enjoyment  of  which 
the  owner  boa  a  right  to  claim  protection. 
But  it  sabJecU  it,  aa  it  does  all  other  dcMrip. 
tiona  of  property,  to  the  neceadtiea  and  naea 
of  the  body  politic,  on  the  return  of  a  fair 
and  juat  equivalent. 

The  inventor  having  the  aole  control  over 
hia  invention,  may  uae  it  in  aecret  if  he 
pleaaea.  He  ia  not  bound  to  disdose  it  to 
the  public,  and  the  public  haa  no  right  to  its 
use  eicept  by  purchaae,  unleas  he  ahould 
voluntarily  surrender  it.  If  the  community 
ahould  get  the  possession  of  an  invention  in 
any  other  way,  it  could  only  have  surrepti- 
tioiisly  obtained  it.  Hence,  in  order  to  in- 
duce him  to  disdose  it,  and  to  permit  the 
public  ultimatdy  to  enjoy  it  in  common 
with  himself,  the  government,  representing 
the  community,  offera  him  the  exdusive  en- 
joyment of  his  property  daring  a  term  whidi 
It  au^oaes  will  be  so Adent  to  eniOile  him 


to  obtain  trout  iti  sale  to  others,  an 
remuneratton  for  hia  time  and  expee 
producing  it.  Therefore,  upon  atrict  prin- 
dplea of  juatice  and  equity,  he  ia  entitled  to 
complete  protection  in  the  enjoyment  of  hia 
righta  during  the  term  limited,  and  if  he  ia 
not  thua  protected,  the  contract  ia  in  cAset 
broken  on  the  part  of  the  government;  and 
if  audi  a  contract,  expieaaed  or  implied,  a- 
iated  between  man  and  man,  it  would,  if 
thua  broken,  be  dadared  a  nullity,  and  the 
inventor  would  be  remitted  to  the  e^joy- 
ment  of  hia  original  righU,  or  exemplary 
damagea  by  way  of  compenaation  wnold 
be  given  to  him.  And  thia  system  ia  juat 
and  equitable  to  the  inventor  aa  well  an  to 
aode^. 

There  are  ample  reaaona  why  private  and 
exdudve  property  in  inventiona  ahmdd 
oeaae,  and  the  inventiona  tiMnaadvea  become 
a  part  of  the  conunon  piopeity  of  the 
national  body  pditac  If  it  were  not  the 
caae,  but,  on  the  contrary,  if  the  inveoftor 
and  hia  repreaentativea  were  to  be  proteetod 
in  the  perpetual  enjoyment  of  hia  diecovory, 
impravementa  in  a  great  meaaure  wonld 
oeaae,  and  advancement  in  the  arte  and 
manufeeturea  would  be  greatly  retarded,  to 
the  detriBMut  of  the  best  inteieata  of  aocioCy. 

Therefore  it  ia  neoeaaary  and  juat  that 
diacoveries,  inventiona,  and  improveaaentB 
in  adence  and  the  uaefnl  aita,  ahonld»  under 
proper  drcumatancea,  be  taken  (nm  Ae 
inventor  and  appropriated  to  Oe  public  nae, 
upon  the  condition  that  the  proprietor  ahall 
be  justly  remunerated  for  this  surrsnder  of 
his  private  rights  for  the  benefit  of  the 
paramount  intereste  of  the  community. 
Hence,  while  recognixtng  his  abadute  right 
of  property  in  his  invention,  and  promiaing 
him  protection  in  the  eigoyment  of  it,  as 
other  dtisena  are  protected  in  the  enjoyment 
of  their  property,  subject  always  to  the 
superior  necesiities  of  the  public  inteiest, 
the  patent  system  provides  that  the  patentee 
shall  enjoy  the  exiBludve  monopoly  in  the 
use  and  aale  of  his  invention  for  the  term  of 
fourteen  years.  It  supposes  that  he  will  be 
adequatdy  remunerated  for  his  invention  in 
that  apace  of  time,  and  that  at  the  end  of  it, 
it  will  be  juat  and  equitable  that  hia  property 
in  hia  invention  ahould  oeaae,  and  that  it 
ahould  paaa  into  general  use.  It  adopts 
thia  mode  of  compensating  him  for  the  ap- 

gropriation  of  hia  private  righta  to  the  pub- 
c  uae,  inatead  of  appnUaing  the  value  of 
his  invention,  and  awarding  to  him  a  speoifio 
sum  in  money  for  it,  as  is  done  in  the  public 
appropriation  of  other  descriptions  of  pro- 
perty. And  there  can  be  no  doubt  thatthis 
is  the  beat  and  wisest  method  that  haa  yet 
been  devised  to  compensate  the  inventor; 
best  for  him,  and  best  for  the  public.    Aa 
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liii  eompenMtbn  dopendi  upon  hii  own 
efforts,  ho  makei  erary  ezertioii  to  perfect 
hie  inyentloii,  and  to  introdnoe  it  into  gene* 
nd  nee  daring  the  term  to  which  his  ezclu- 
■Ito  right  is  limited.  Thns  does  this  wise 
policy  benefit  both  the  inventor  and  society. 

But  while  his  exdosire  property  in  his  in- 
Tontion  exists,  it  most  be  conceded  that  the 
inventor  has  a  right  to  demand  of  the  go« 
▼emment  the  most  ample  seoority  and  pro- 
lecUon  in  its  enjoyment.  This  secoriCy  and 
protection  he  does  not,  nnder  our  present 
imperfect  S3rstem,  enjoy.  On  the  contrary, 
the  difflcoltf  and  expense,  and  the  absolnte 
impossibility,  in  some  cases,  of  rindicathig 
his  rights,  have  rendered  the  present  laws 
enacted  for  his  protection  almost  absolnte 
nullities.  To  remedy  this  imperfection  in 
the  exUting  system  is  the  object  of  Oe 
amendments  of  the  patent  laws,  proposed  in 
the  two  former  reports  of  the  nnderaigned. 

While  the  steam  engine,  most  potent  of 
all  the  creations  of  genios,  is  daily  coursing 
before  oar  eyes,  wafting  as  apon  the  wings 
of  the  wind  its  predons  freight  of  hnman 
life,  and  its  countless  treasures  of  industry 
and  oommeroe ;  while  the  mysterious  tele- 
graph speeds  our  thoughti  with  the  swiftness 
of  lightning  which  is  iU  obedient  and  trusty 
messenger;  while  magnificent  manuAictories 
stud  our  land,  stunning  bat  delighting  us 
with  the  never-ceasing  movement  of  their 
wonder-woriuag  macUnery,  it  seems  nn- 
neoeasary  to  remark  upon  the  incalculable 
Talne  of  the  labours  of  the  iuTontor  and  his 
claims  upon  society  for  protection  in  the  en- 
joyment of  his  just  rights.  And,  sooner  or 
later,  the  undersigned  is  confident  they  will 
bo  fully  recognised  and  protected  by  the 
enU^tened  legislators  of  a  great  repabHo, 
whose  progress  has  been  so  much  accelerated 
by  their  genius  and  enterprise. 

In  my  last  report,  I  had  the  honour  to 
suggest  the  propriety  of  reducing  the  duties 
now  exacted  from  foreign  applicants  for 
patents  to  the  same  rate  of  duty  required 
of  American  dtisens,  when  it  should  ap- 
pear that  the  governments  to  which  such 
foreign  applicants  belonged  had  made  cor- 
responding reductions  in  the  charges  and 
fees  now  imposed  upon  the  applications  of 
dtixens  of  this  country  for  patenti  granted 
withfai  their  respective  jurisdictions. 

Upon  more  mature  reflection,  I T 
rived  at  the  eondusion  that  the  interests  of 
Ais  country  would  be  best  promoted  by  re- 
dndng  the  duties  on  all  fordgn  applications 
to  the  same  amount  now  reqdied  of  its  own 
dtisens. 

In  the  first  place,  no  such  invidious  dis- 
tinction is  made  by  other  governments  be- 
tween the  anpUcation  of  Uidr  own  snbgeets 
md  tiioM  of  Amerioan  dtiiens.    It  is  in«t 
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deed  true,  that  the  duties  charged  for  pa- 
tents by  most  of  the  governments  of  Europe 
are  very  high  compared  with  those  charged 
by  the  government  of  the  United  States 
upon  its  own  dtixens.  But  the  same  duties 
are  charged  by  foreign  govemmenti  on  all 
aUlce,  whether  native  or  foreign,  without  any 
discrhnination  in  Ihvonr  of  one  or  the  otlier. 
This  policy  is  Uberd  and  enlightened,  and 
worthy  of  emulation  by  a  great  and  generous 
nation ;  a  characteristic  which,  it  is  hoped, 
may  be  dways  jastiy  claimed  for  the  United 
States. 

But,  if  high  and  magnanimous  sentiments 
of  justice  are  not  suffldent  to  induce  the 
reped  of  the  utmost  discriminations  whidi 
our  laws  mdce  and  enforce  against  foreign 
inventors,  and  it  is  necesssry  to  appeal  to 
te  lower  and  less  respectable  connderationa 
of  adf-interest,  it  may,  I  think,  be  deariy 
shown,  that  this  country  would  derive  from 
it  a  benefit  infinitdy  transcending  tiie  pdtry 
revenue  which  it  derives  firom  the  fordgn 
inventions  whidi  are  patented  here.  The 
great  expenie  which  attends  the  procur- 
ing of  patents  in  most  of  the  governments 
of  Europe,  and  particularly  in  Great  Britain, 
prevents  the  patenting  of  many  vduabk  in- 
ventions which  are  never  voluntarily  made 
public,  but  are  used  in  secret  at  home,  end, 
of  course,  rardy  become  known  in  other 
countries.  If  our  laws  permitted  the  patent- 
ing of  such  inventions  on  the  same  terms  on 
which  patents  are  granted  to  American  dti- 
xens, many  of  those  inventions  would  find 
thdr  way  into  use  in  this  country.  More  of 
thevdaable  inventions  which  are  deemed 
worthy  of  patents  abroad,  even  at  the  great 
expense  on  wUdi  they  can  only  be  obtained, 
would  be  patented  and  introduced  into  use 
here.  The  great  extent  of  our  territory, 
its  growing  population,  and  its  rapid  in- 
crease  of  wedth,  oflfer  promises  of  reward 
to  the  fordgn  inventor  which  can  be  found 
in  no  other  country.  Tb  induce  him  to 
come  here,  we  have  only  to  place  him  upon 
the  same  footing,  and  to  grant  to  him  the 
same  privileges,  which  our  own  countrymen 
enjoy.  We  should,  by  such  a  wise  noliey, 
increase  our  means  of  emulating  and  rivaling 
other  nations  in  the  arts  and  manufoctures. 

Nor  would  it  be  injurious  to  our  own 
dtixens  engsged  in  inventive  pursuits,  for 
it  fortunatdy  happens,  that  there  is  no  com- 
petition or  conflict  of  interest  among  in- 
ventors, esch  exploring  a  new  and  untried 
ildd  of  experiment,  and  each  aiming  to 
discover  prindples  and  combinations  which 
have  never  been  before  known. 

During  the  year  1847,  there  vrere  but 
twentyapplications  for  patents  from  foreign- 
ers, upon  which  tiie  aggregate  sum  of  8,000 
dollars  wu  pdd  Into  tfat  trwunury.     Oi 
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oonrie,  if  they  had  eaeh  paid  but  the  Bum  of 

30  doDwi,  the  fee  charged  upon  applications 
of  citixena,  the  sum  would  haye  been  but 
600  dollars.  To  supply  the  deficiency  In 
the  reTenues  of  the  office,  which  will  be  oc- 
casioned by  the  change  proposed  in  reference 
to  foreign  InTentions,  it  would  be  necessary 
to  look  to  other  sources  than  those  at  pre- 
sent  proTlded.  The  sum  of  3,000  dollars 
oould  be  obtained  by  authorizing  the  charge 
of  a  moderate  fee  for  recording  assignments ; 
a  serrioe  which  the  office  now  performs, 
without  compensation,  for  a  class  of  persons 
a  great  minority  of  whom  are  the  last  to  be 
exempted  from  oontributing  to  its  support. 
A  much  larger  sum  might  be  obtained  by  a 
repeal  of  that  provision  of  the  law  which 
authorises  a  repayment  of  twenty  dollars  on 
the  withdrawal  of  an  application  for  a  patent 
that  has  bsen  rejected,  which  would  operate 
beneficially  to  Uie  Patent-office  and  to  the 
public,  by  preventing  many  applications  for 
inventions  of  doubtfid  utility  and  value.  A 
very  considerable  increase  of  foreign  appli- 
cations might  also  be  reasonably  anticipated, 
which  would  contribute  to  supply  the  de- 
ficiency occasioned  by  a  reduction  of  the 
present  duty  charged  upon  such  applications. 
Thus,  from  all  wese  additional  sources  of 
revenue,  the  office  would  not  only  sustain 
itself,  but  would  be  able  to  add  to  its  vigour 
and  effidency  of  action  as  the  increase  of 
its  business  might  require. 

It  is  hoped  that  these  considerations  may 
induce  Congress  to  deliberate,  and  favourably 
to  act  upon  the  proposition  for  a  change  of 
the  existing  law,  in  relation  \o  foreign  in- 
ventions, which  is  now  respectfully  sub- 
mitted. 

The  rapidly  increasing  number  of  appll- 
cationa  for  patents  afford  convincing  proof 
of  the  wisdom  and  sound  policy  of  the  pre- 
sent patent  system  of  the  United  States. 
The  very  low  terms  on  which  patents  can 
be  obtained  in  this  country,  when  compared 
with  the  cost  of  obtaining  them  under  most 
other  governments,  encourage  attempts  at 
dieoovery  and  improvement,  not  only  in  the 
higher  branches  of  the  arts,  but  also  in  the 
most  humble.  Hence,  the  inventive  mind 
of  the  country  is  busUy  at  work  in  all  its 
various  grades,  daily  bringing  forth  valuable 
improvements,  and  contributing  to  the  meana 
of  comfort  and  enjoyment  in  all  the  ranks 
and  conditions  of  social  life.  This  office, 
standing  in  a  positon  from  which  it  can 
contemplate  the  whole  field  of  discovery, 
can  mark,  from  year  to  year,  the  great  pro- 
gress of  our  countrymen  in  th(  sciences  and 
arts,  and  their  application  to  the  varied  in- 
duatrial  pursuits  in  which  our  people  are 
engaged. 

Kor  is  the  ^^enius  of  our  oountrymen  con- 


fined to  the  invention  and  ImprovemeDt  of 
valuable  machines  and  processes  of  manu- 
facture. Stimulated  by  our  present  Imper- 
feet  law  of  designs,  their  attention  and  ef- 
forts are  turned  to  the  production  of  tht 
beautiful  in  form  as  well  as  tlie  valuable  fit 
use.  This  result  is  daily  becoming  nor^ 
and  more  visible  in  numerous  artieles  and 
manufactured  fabrics,  the  designs  and  pst- 
tems  of  which  are  now  patented  under  tlie  uir 
of  designs.  Hence,  it  enconragea  the  hope 
that  our  countrymen  wiU  sMn  be  able  to 
compete  with  the  ingenious  artisans  of  other 
countries,  in  those  fabrics  and  mannfhctnwi 
which  not  only  require  a  high  state  of  per- 
fection in  machinery,  but  idso  the  produc- 
tion of  those  beautifal  and  pleastng  IbrmSy 
figures  and  designs,  which  adapt  and  recom- 
mend certain  kinds  of  manufactured  artides 
and  fabrics  to  the  taste  and  fancr  of  the 
consuming  portion  of  the  commumty. 
*  IS  «  # 

I  have  the  honour  to  be,  very  retpectfUlyi 
Your  obedient  servant, 

Bdmvnd  Bukkx, 
OmmmsiUmer  qfPmienii, 
To  the  Hon.  R.  C.  Wintho&p, 
Speaker  of  the  Route  qf  ttefreeemioiwu. 

cooper's  "captain  spieb's*'  ifovB  or 

BAISIKO  SUNEBN  SKIPS. 

Sir, — A  dispate  has  arisen  among  % 
circle  of  friendls  about  an  incident  related 
in  the  last  work  of  Mr.  Fenimore  Cooper^ 
namely,  *'  Captain  Spike;  or,  the  Islets 
of  the  Gulf."  Capt.  Spike  oommandB 
a  brig,  and  is  riding  among  the  Tortu^ 
Islets,  with  a  Mexican  sehocmer  dose 
at  band,  on  board  of  whieh  S|»ke  is  to 
put  bis  cargo  of  gunpowder,  when  tks 
schooner  is  suddenly  eapsised  daring  a 
tornado.  Spike  is  afterwards  very  desi- 
rouB  of  raisiuff  the  schooner,  in  conse- 
quence of  her  having  a  large  amount  of 
Mexican  doubloons  on  boanl. 

The  enclosed  extracts  will  put  you  in 
possession  of  the  facts  ss  to  the  mode 
adopted  by  Spike  for  raising  the  Tessel, 
and  we  are  agreed  as  to  those  facts. 

One  of  my  friends,  whom  I  shall  dub 
for  the  nonce,  **Natttieus,*'  says,  ''That 
Spike  could  not  cake  the  strain  off  the 
purehsses  by  boring  holes  in  the  bow  or 
stern  as  described  in  the  work — that 
every  purchase  was  so  taut  that  no  far- 
ther heaving  thereon  couid  be  made— 
that  there  being  an  inch  of  water  orer 
the  combing  of  the  main  hatch,  the  water 
must  of  necessity  have  found  its  own 
l^vel— that  it  would  be  as  high  outside^ 
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as  inside,  and  therefore  that  the  ea^[»en- 
ter  could  not  haye  drawn  water  from  the 
bow  or  stem." 

"  A  Landsman/'  on  the  other  hand, 
while  he  admiti,  ''  that  water  will  find 
its  own  level,"  cootends»  "that  Spike 
had  bff  HI6  ruBGHASB  raued  the  vesml 
m  high  abov€  the  level  ef  the  water  on 
the  euUidCf  that  the  water  insibb  the 
veeeel  wm  biohbb  than  that  on  the 
OUTSIDE,  and  therefore  the  stndn  could 
be  eased  off  the  purchases  by  boring 
boles  fore  and  aft  as  described  in  the 
Extracts,  notwithstanding  that  the  water 
remained  oyer  the  main  hatch  one  inch 
in  depth;''  and  he  further  contends, 
that  ''the  water  could  have  remained 
over  the  main  hatch,  because  of  the 
aheer,  and  because  there  may  have  not 
beeB  any  outlet  for  it;  there  is  nothing 
said  of  acBpper  holes,  and  it  is  noi  likely 
that  thero  were  any  in  a  aehooner  of  her 
sise  and  build. 

If,  thevefere.  Sir,  yon  will  be  kind 
enough  to  take  Ais  letter  into  your  con- 
sideration, in  connection  with  the  enclosed 
extracts,  and  report  your  opinion  upon  it, 
you  will  oblige  myself  ana  many  others 
who  have  taken  an  interest  in  this  ques- 
tion, which  has  been  long  discussed 
among  us. 

I  cannot  properly  call  myself  a  sub- 
scriber to  your  Magaiine^-I  feel  I  should 
say  this  much  in  common  candour — but 
I  read  it,  and  many  of  my  friends  are 
subscribers,  and  have  merely  made  me 
their  mouthpiece. 

I  am,  Sir,  your  obedient  servant, 

"  A  Landsman." 

Bxtraetijrom  Mr.  FnUmore  Cooper^i  work 
qf  «*  Ctqftain  Spike,  or  the  IsMa  tf  the 
OuV*'  (First  Volnme.) 
**  Captain  Spike  moved  his  brig  (p.  281) 
the  Swaeht  and  moored  her,  head  and  stem, 
alongBide  the  wreck  (p.  282.^  An  anchor 
was  carried  oat  on  the  offsida  the  Swaeh, 
and  dropped  at  a  distance  of  about  80 
fathoms  from  the  vessel's  beam.  Fnrchases 
were  bronght  ftom  both  mast  beads  of  the 
brig  to  the  chain  of  this  anchor,  and  were 
hove  upon,  tiU  the  vessel  was  giving  a  heel  of 
more  than  a  streak,  and  the  cable  was  toler- 
ably taut.  Other  purchases  were  got  up 
opposite,  and  overhaaled  down,  in  readiness 
to  take  hold  of  the  sehoorur'e  masts.  The 
anchor  of  the  schooner  was  weighed  by  its 
buoy  rope  and  the  chain,  after  being  rove 
throagh  the  upper  or  opposite  hawse-hole, 
brpq|ht  in  on  board  the  Svfosh^    Another 


chain  was  dropped  astern,  in  such  a  way, 
that  when  the  schooner  came  upright  It 
would  be  sure  to  pass  beneath  her  keel  soma 
six  or  eight  feet  from  the  rudder.  Slings 
were  then  sunk  over  the  mastheads,  and  the 
purchases  were  hooked  on.  Spike  then 
Drought  one  of  his  purchases  to  the  windlass 
and  the  other  to  the  capstan  (p.  283,^  though 
not  until  each  was  bowsed  taut  by  hand  i  a 
few  minutes  having  brought  the  strain  so  far 
on  every  thing,  as  to  enable  a  seaman  like 
Spike  to  form  some  Judgment  of  the  likeli- 
hood that  his  preventers  and  purchases 
would  stand.  Some  changes  were  found 
necessary  to  equalize  the  strain,  but  on  the 
whole,  tiie  captun  was  satisfied  with  his 
work,  and  the  crew  were  soon  observed  to 
'  heave  away ;  the  windhuis  best.' 

"  In  the  course  of  half  an  hour  the  hull  of 
the  vessel,  which  lay  on  its  bilge,  began  to 
turn  on  its  keel,  and  the  heads  of  the  spars 
to  rise  above  the  water.  This  was  the  easiest 
part  of  the  process,  all  that  was  required  of 
the  purchases  being  to  turn  over  a  masa 
which  rested  on  the  sands  of  the  bay.  Aided 
by  the  long  levers  afforded  by  the  spars,  the 
work  advanced  so  rapidly  that,  in  just  one 
hour's  time  after  his  people  had  begun  to 
heave,  Spike  had  the  pleasure  of  seeing  the 
schooner  standing  upright  alongside  of  Ids 
own  brig,  though  still  sunk  to  tiie  bottom* 
The  wreck  was  secured  in  this  position,  by 
means  of  guys  and  preventers,  in  order 
that  it  might  not  again  cant,  when  the  order 
(p.  284)  was  issued  to  hook  on  the  slings  that 
were  to  raise  it  to  the  surfkce.  Theae  slings 
were  tiie  chains  of  the  schooner,  one  of 
which  went  under  her  keel,  while  for  the 
other  the  captain  trusted  to  the  strength  of 
the  two  hawse-holes,  having  passed  the 
cable  out  of  one  and  in  at  the  other,  in  a 
way  to  serve  his  purposes,  as  has  just  been 
sUted." 

Poffi  284.—"  The  olject  to  be  achieved 
was  to  raise  a  vessel  with  a  hold  filled  with 
flour  and  gunpowder,  from  off  the  bottom 
of  the  bay  to  its  surface.  As  she  (p.  285) 
stood,  the  deck  of  the  vessel  was  about  six 
feet  under  water,  and  every  one  wiU  under- 
stand that  her  weight,  so  long  as  it  was  sub- 
merged in  a  fluid  as  dense  as  that  of  the 
sea,  would  be  much  more  manageable 
than  if  suspended  in  air.  The  barrels,  for 
instance,  were  not  much  hearier  than  the 
water  they  displaced,  and  the  woodwork  of 
the  vessel  itself  was,  on  the  whole,  positively 
lighter  than  the  element  in  which  it  had 
sunk.  As  for  the  water  in  the  hold,  that 
was  of  the  same  weight  as  the  water  on  the 
outside  of  the  craft,  and  there  had  not  been 
much  to  carry  the  schooner  down  berides 
her  iron,  tlie  spars  that  were  out  of  the 
wOer,  and  her  ballast*    This  hst,  soine  ten 
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or  twdft  toni  in  weight,  wm  in  fact  the 
prindpel  difficulty,  and  alone  indnoed  Spike 
to  hA?e  donbts  about  hia  erentaal  nioeeaa." 

*  *  * 

Paff9  285. — '*  The  weight  was  found  quite 
manageable  ao  long  as  the  hull  remained 
beneath  the  water,  (p.  286.)  The  aehooner 
waa  being  lightened  by  getting  the  other 
anchor  off  her  bows  and  throwing  other  ob- 
jects overboard.  By  the  time  the  bulwarks 
reached  the  surface;  as  much  was  gained  in 
tills  way  as  was  lost  by  hafing  so  mudi  of 
the  lighter  woodwork  rise  aboTe  the  water. 
As  a  matter  of  course,  however,  the  weight 
'increased  as  the  yessel  rose,  and  more  espe- 
cially as  the  lower  portions  of  the  spars,  the 
bowsprit,  boom,  &c.,  from  being  buoyant 
assistants,  became  so  much  dead  weight  to 
be  lifted. 

»  *  * 

"  It  was  felt  that  the  resistanoe  now  in- 
ereaaed  as  it  adyanoed,  and  that  it  was  more 
difficult  to  gain  an  indi  than  it  had  been  at 
first  to  gain  a  foot.  They  seemed  now  to 
be  heaving  their  own  Teasel  (p.  287)  out,  in- 
stead of  hea?ing  the  other  craft  up,  and  it 
was  not  long  before  they  heard  the  Swatk 
heeling  over  towards  the  wreck  several 
streaks.  The  strain,  moreover,  on  every- 
thing became  not  only  aevere,  but  somewbAt 
meaadng.  Every  shroud,  back-stay,  and 
preventer,  was  as  taut  as  a  bar  of  iron,  and 
the  diain  cable  that  led  to  the  anchor  planted 
off  abeam,  was  as  straight  as  if  the  ship  was 
ridmgby  itinagaleof  wind.  One  or  two 
ominous  surges  aloft,  too,  had  been  heard, 
and  though  no  more  than  straps  and  alings 
settling  into  their  places  under  hard  strains, 
they  served  to  remind  the  crew  that  danger 
might  come  from  that  quarter. 

*  *  * 

"  The  schooner's  precise  position  was  this 
^-having  no  cabin  windows,  the  water  had 
entered  her,  when  she  capsised,  by  the  only 
four  apertures  her  construction  possessed. 
These  were  the  companion-way  or  (jp.  288) 
eabin  doors,  the  skylight,  the  main  hatch, 
and  the  booby  hatch,  wliich  waa  the  counter- 
part of  the  companion-way  forward.  The 
•  combings'  of  these  hatcnes  were  six  or 
eight  fauces  above  the  deck. 

"  As  soon,  therefore,  as  these  three  aper- 
tures, or  their  combings,  could  be  ndsed 
above  the  level  of  the  water  of  the  basin, 
all  danger  of  the  vessel's  recdving  any 
ftirther  tribute  of  that  sort  from  the  ocean, 
would  be  over. 

"  This  was  one  end  to  be  attained. 

"  The  schooner  possessed  a  good  deal  of 
/sheer,' that  is,  her  two  extremities  rose 
fMor/jr  afoot  tAove  Kereentretahem  on  em  even 
keei,  (p.  289.)  This,  oonsequentlyy  brought 
lier  estrwnitiei  first  to  the  iwftoe«    The 


deck  forward,  as  fur  aft  as  the  Ibremast, 
and  aft  as  far  forward  as  the  centre  of  tlie 
trunk,  or  to  the  skyUght,  was  above  tiie 
water,  or  at  leaat  awash ;  while  all  the  reat 
of  it  |was  covered.  In  the  vicinity  of  tlie 
mainhatch  there  were  several  inches  of 
water ;  enough,  indeed,  to  leave  the  upper 
edge  of  the  combings  submerged  by  abovft 
an  inch.  To  rain  the  keel  by  that  incb 
was  too  dangerous  to  attempt,  ccmnderin^ 
the  strain  upon  the  purchasea." 

The  plan  for  effecting  this  was  tried  aa 
follows: 

"  It  must  be  remembered  that  tlie  water 
could  now  only  enter  the  Teasel's  hold 
at  the  main  hatch,  all  the  other  hatchways 
having  their  combings  above  the  water; 
and  the  carpenter  proposed  tliat  the  main 
hatches  should  now  be  put  on,  oakum  being 
fint  laid  along  in  their  rabbetings,  and  that 
the  craeks  should  be  stuffed  with  additioiial 
oakum  to  exdnde  as  much  water  aa  poaalblB. 
Thia  waa  done  (p.  291.) 

"  The  carpenter  in  the  meanwhile  got 
into  a  boat  and  went  under  the  adwonei'a 
bows,  where  a  whole  plank  wia  out  of  water ; 
he  chose  a  spot  between  two  of  the  timbers^ 
and  bored  a  hole  as  near  the  sur&ee  of  tho 
water  as  he  dared  to  do.  Not  satisfied  with 
one  hole,  he  bored  many,  choosing  botli 
sides  of  the  vessel  to  make  them,  and  put- 
ting some  aft  as  well  as  forward.  In  tiie 
course  of  twenty  minutes  the  schooner  was 
tapped  in  at  least  a  dosen  places,  and  jets  of 
water,  two  inches  in  diameter,  were  spoat- 
ing  from  her  on  each  bow  and  under  each 
quarter. 

Some  water,  doubtleas,  still  worked  Itself 
into  the  vessel  about  the  main  hateh ;  but 
that  more  flowed  from  her  by  meana  of  tho 
outlets  just  named,  was  quite  apparent.  Hie 
schooner  (p.  292}  was  slowly  rising,  the 
intense  strain  that  atiU  came  from  the  br|g 
producing  that  effeet  as  the  vessd  gradually 
became  l^hter.  By  the  end  of  half  an  hfl«r 
there  could  be  no  longer  any  doubt,  the 
holes  which  had  been  bored  witiiin  an  inch 
of  the  watft  being  now  ftdly  two  inchea 
above  it  The  auger  waa  applied  anew,  itill 
nearer  to  the  surfice  of  the  sea;  and  aa 
fresh  outlets  were  made,  those  that  bogan  to 
manifest  a  dulness  in  their  streams  were 
carefully  plugged.  The  combings  had  now 
(p.  293)  risen  above  the  water.  It  is  not  to 
be  supposed  by  this  riamg  of  the  vessel  that 
she  had  become  suffidently  buoyant.  In  con- 
sequence of  the  water  that  had  run  out  of 
her,  to  float  hersdf.  This  was  fer  firom 
being  the  case';  but  the  constant  upward 
preaaure  from  the  brig,  which,  on  mecliaiii- 
cal  prindples,  tended  constantly  to  brhtg 
that  craft  upright,  had  tho  eflbet  to  lift  the 
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■olMMMMr  M  thA  latter  wm  graduaDy  relieved 
imm  the  weight  that  prened  her  toward  the 


"  The  hatchei  were  next  remoTed,  when 
it  waa  foimd  that  the  water  in  the  schooner's 
bold  had  so  hr  lowered  as  to  leaye  a  vaeant 
ipaee  of  quite  a  foot  between  the  lowest  part 
of  the  deck  and  its  snrfkce.  Toward  the 
two  extremities  of  the  Tessd,  this  space 
neoeasarilj-  was  mnch  iaereased,  in  oonse- 
qnenoe  of  the  sheer. 

"  The  cargo  was  then  taken  ont  gradnally, 
the  pomps  were  used,  and  the  anger  waa 
used  in  boring  freah  holes  as  the  yessel  gra- 
dnal^  rose  fimn  the  water. 

"  It  waa  tme,  this  experiment  wonld  soon 
cease ;  for  the  water,  baring  found  its  level 
in  the  Tcssd's  bold,  was  verj  nearly  on  a 
level  also  with  that  on  the  ontside.  Baling 
was  also  commenced  fore  and  aft»  and  the 
schooner  was  nltimatelj  raised." 

Opinion. 

We  tiimk,  with  *<Nanticns/'  that  the 
ftat  described  bj  Cooper,  is  one  which  conld 
never  have  been  accomplished,  nnder  any 
possible  state  of  drenmatances.  As  long  as 
there  was  a  single  opening  for  the  admission 
of  water  into  the  vessel— the  main  hatch, 
ftir  instance— jast  so  long,  was  it  beyond 
an  hnman  power,  to  raise  the  level 
of  the  water  inside,  by  a  single  hair's 
bieadth,  above  that  on  the  ontside;  and, 
until  a  difRwence  waa  actually  eatablished 
between  the  two  levels,  there  conld,  of 
oonrae,  be  no  drawing  of  water  off  from  a 
higher  level.  The  simplest  way,  perhaps, 
to  demonstrate  this  is,  to  snppose  that  a 
hose  had  been  carried  from  a  pnmp  on  the 
deck  of  the  Swoih,  and  its  nozzle  inserted 
into  the  side  of  the  Mexican  schooner 
■ome  inches  below  the  water-line;  the 
pnmp,  on  being  worked,  wonld  of  conrse 
draw  off  plenty  of  water  firom  the  interior  of 
the  sunken  vessel  t  bnt,  what  then  ?  wonld 
the  vessel  have  been  thereby  eased?  Not  in 
the  leaat ;  becanse,  for  every  gallon  drawn 
off,  predaely  the  same  quantity  most  have 
flown  in,  to  occupy  its  place.  And  even  so 
it  must  have  been  with  Captain  Spike  and 
his  carpenter.  Every  hole  they  bored  conld 
bnt  serve  to  increase,  proportionally,  the 
inflow  of  water,  and  so  to  leave  matters 
preoisely  as  they  were. 

A  mathematical  friend,  to  whom  we  have 


mentioned  the  cue,  maintains  that, 
supposing  the  main  hatch,  aa  well  aa  every 
other  opening  into  the  vessel,  could  have 
been  closed  while  she  was  yet  under  water, 
that  the  purchases  could  have  admitted  of  a 
still  ftirther  strain  upon  them,  and  that  the 
schooner  could  have  been  raised  a  "streak'* 
or  two  above  the  sea-water  line— ell  these 
things  allowed,  would  not  bring  Cooper's 
story  within  the  limits  of  possibiUty."  We 
add  his  deaMUitration  in  his  own  words  :•— 
"  Suppose  the  vessel  to  be  a  regular  geo- 
metrical flgnre,  whose  horizontal  section  ■• 
a,  and  depth  gh^h;  put  the  specific  gravity 
of  the  Tcssd  and  cargo,  per  foot,  —W^,  and 
the  specific  gravity  of  the  water  =Wg ;  and 
snppose  the  vessel  to  be  filled  in  such  pro- 
portion that  its  weight  is  \  (W^  +  Wg)  eA  ; 
It  foUows  that  the  work  done  in  raising  the 
vessel  through  the  height  A,  wonld  be»i 
(W^  +  W.)  ah\  If  it  were  in  the  air ;  but 
the  upward  assistance  of  the  water  is,  througk 
the  same  space  A«i  W^  eA^,  and,  conse- 
quently, the  work  to  be  done  in  raising  the 
vessel,  is  i  W^  eA*,  or  the  pull  on  the  pur- 
chase at  first  is  i  (W^— W^)  ah.  Now, 
if  the  water  In  the  vessel  were  allowed- 
to  escape  through  holes  In  the  vessel's 
aides,  the  pull  or  the  purchase  al  the 
first  liftwonld  stiU  bei  (W,  -Wg)  ah;  but 
the  work  done  In  the  space  h  would  only  be 
i  (W.-W.)  «A."— En.  M.M. 


WOTS*  AVD  XOTXCXf. 

Fractured  Wlmdow  J?«ad«.— Mr.  Bartholomew, 
the  architect,  itatei  that  he  counted  in  one  day  no 
let!  than  1288  eaees  of  window  heads,  in  the  metro- 
polis, fractured  f^om  the  foulty  construction  of  the 
Duildtngi.  The  new  palace  at  Pimlico  haa  a  great 
many  in  this  predicament;  St.  Bartholomew's  Hoc- ' 
pltal,  about  50 ;  Bryanstone-sqiure  Church,  18 :  the 
new  Westminster  Hospital,  61 ;  the  new  buildings  in 
the  Middle  Temple,  15;  St.  Mark's  Church,  Clerken- 
well,  every  one  of  the  lower  range  of  windows. 
Buildings  provided  with  stuoeo  were  InTariaMy 
found  to  be  the  most  defective. 

Raiiina  of  Sunken  VeeseU^^Ia  the  lUtuiraied 
Newi  of  last  week  there  b  a  description,  with  draw- 
ings, of  the  falsing  of  the  Barl  of  Oretft  a  coasting 
vessel  of  180  tons,  which  was  sunk  in  the  Whlttak«r 
Channel,  off  the  coast  of  Essex,  in  December  last. 
The  operation  is  stated  to  have  been  performed  by 
means  of  certain  "  patented  air-iight  cases,*  the 
construction  and  uses  of  which  are  thus  described: 
— "  The  Inside  cases  are  made  air-proof  by  several 
thicknesses  of  Macintosh  cloth,  confined  in  aa . 
outer  case  of  stout  rope-matting ;  these  being  aillxed 
to  the  chains,  they  are  sent  down  at  onee  and  seeund 
round  the  vessel  by  a  self-acting  stopper.  The 
cases  are  ooUapsed  when  lowered,  having  afar  tabet 
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Itidloff  ab0T«  Che  witer,  tad  eonneeted  wiCh  one  or 
moie  loree  ttr-puatpe  on  board  tlie  iteemev  or  other 
ihip  aiding  the  operation ;  so  that  the  caa«8,  when 
iimated,  ralae  the  •htpto  the  gnrfiuM,  wtthout  any 
iqloiy  to  the  wreok.  with  the  ordinary  oaaee,  even 
at  the  depth  of  ninety  feet,  the  actual  operation  of 
oUnging  and  ndaing  a  wioek  of  any  aiie  wonld  not 
ocenpy  more  than  three  dayi."  We  do  not  know 
whopretends  to  be  the  proprietor  of  this  **  patented* 
maehine,  but  if  the  reader  wiU  refer  to  our  47th  vol. 
p.  208,  he  will  see  that  the  same  thing  was  inventea 
twenty  years  ago,  by  Mr.  John  Milne,  of  Edinburgh, 
and  cannot,  thererore,  be  now  the  tutileet  of  any 
9aU4  patent. 

Dredg^i  from  BrUgt$,^Aa  iron  bridge  wai  erected 
in  1845,  over  the  river  Avon,  in  WUuhIre,  between 
the  viUi^ea  of  NethertTon  and  HarUoetone,  in  the 
main  road  to  Ametbury,  through  Endford  from 
Deriiee.  The  great  pablic  advantage,  and  the 
trivial  ooet  of  this  brid«,  have  Juat  led  to  the  eree> 
tlon  of  two  others  on  the  same  plan,  and  over  the 
same  river,  in  the  adUeining  villages,  at  Figheldean 
and  Chlssenbury.  Up  to  the  period  of  the  construc- 
tion of  these  bridges  at  Nethenv  on  and  Figheldean, 
both  were  very  dangerous  Ibtds  to  cross,  espeoially 
to  strangers,  the  water  being  from  500  to  600  feet 
acaosa,  and  three  feet  deep.  At  Chissenbnry  the 
new  bridge  supplies  the  place  of  a  decayed  timber 
bridge,  that  was  buOt  of  English  oak.  In  1824;  it 
vaa  in  three  spans,  with  two  stone  piers  in  the 
middle  of  the  river.  The  new  bridge  is  In  one  span, 
which  allowed  the  removal  of  the  middle  piers ;  ana 
the  cost  of  it  was  the  same  as  the  timber  bridge 
which  lasted  but  24  yean.  These  bridges  were 
effected  by  a  few  villagers  In  each  place,  under  the 
direction  of  Mr.  Dredge,  and  neither  of  them  occu- 
pied more  than  a  week  in  its  eonstmetion.  Before 
the  Figheldean  bridge  was  finished,  a  earrier  of  the 
place  passed  over  it,  with  his  horse  and  cart.  On 
lieing  asked  by  the  workman  for  a  toll,  he  readily 
gave  them  a  shiUinff,  and  said  that  he  would  always 
rather  pay  that  toll  than  go  through  the  water.^ 
Bitk  Jemrnml, 


IwCtUIAlBS  AMD  ANSWERS  TO   INatJiRIKS. 

SiaeMc  DepotHiono/MetaU.-"  A  Silversmith.'* 
—The  magnetic  process  of  the  late  Mr.  Wool- 
rich,  which  was  patented  about  five  years  ago, 
and  is  fully  described  in  our  S8th  volome,  p.  145, 
is,  we  believe,  now  universally  allowed  to  be 
superior  to  every  other.  Mr.  J.  S.  Woolrieh,  the 
son  of  the  patentee,  carries  on  an  extensive  busi- 
ness in  plating  for  the  trade,  at  St.  James-street, 
St.  Paurs,  Birmingham.  The  advantages  of  the 
magneto-plating  are  briefly  these:   The  metal 


»d  ii  peribedy  tmoofh,  ctd  fthd  adbedoa 
1  it  and  its  base  so  flim,  as  to  be  eapaMs 
of  standing  a  red  heat  without  sustainistf  m^ 
Iqjury.  The  silvaz  may  be  deposited  m  asiy 
required  degree  of  softness  or  hardaesa.  And 
so  also  the  quantity  of  silver  put  on  the  gooAl 
■nay  be  aseertaimad  to  tte  greatest  nlasEty. 
Worth**  Uaimn  Pump^"  S.  B.,  " 


of  the  white  Oeosaa  ahMl  claa 
Bee  veLdr^ 


A  fbll  description,  with  drawings  ci  this  iBves- 
tion,  wm  be  found  In  Ko.  1 01  tTm.  4,  tS4S. 

Km  CouMTvaiorp.  **  H.  fi."— The  ^bm  iito|liijrt 
here  Is  of  a  green  eoleur  (predneed,  w«  bslJBes^ 
by  means  m  the  oxide  of  otypper,)  nvd  was 
adopted  on  the  recommendation  <^  Mr.  R.  Rent, 
fsr  the  porpeae  of  obviating  the  inlastoiia  elteto 
em  vegetation  of  the  white  Oexaas 
ordiuurily  employed  in  hot-honaes. 
p.  457. 

Specula  M  J^^tan^**  In  the  Mmkmie^  JTsy^ 
atef,  vol.  M.  there  is  a  letter  tnm  Mr.  lessen. 
of  Liverpool^  in  which  he  promises  to  gtva  ai 
some  ftiture  leisure  time  his  method  of  grmdin^ 
poUsUng,  and  figuring  speenla.  I  have  leofced 
tn  vain  through  the  snbeeqnent  volnmee  fcr  this 
account,  and  shall  feel  much  obliged  ^  jwa 
bringing  the  matter  to  Mr.  Loseell's  reeoUeeti«n. 
To  judge  from  his  method  of  moulding,  oastia& 
and  annealing  specula,  there  can  be  little  doubt 
but  that  he  is  master  of  the  whole  art  of  making 
refiectors  {  although  it  must  be  oonfeeeed  poUah- 
Ing  and  figuring  are  by  far  the  naost  dMeaU 
branches  of  the  art.  I  understand  Mr.  L.  has  in 
ms  posseesfon  some  of  the  beet  fteieecopee  to  be 
found  In  England.  The  lefleeton  he  has  nnte 
himself.— Jon N  Tait." 

Cheap  SUeMeat  MaehHut.^"!  shall  itol  stttaK 
to  your  Manchester  correspondent,  Mr.  '  J.  B./ 
to  stato  of  what  materhds  he  proposes  to  c<msti  net 
the  cushions  for  his  *  cJUop  •UctHeal  iflf*iast,* 
the  plates  for  which  are  described  at  page  515  of 
yonr  Magaaine.  Dry  flannel  appeart  to  me  to  be 
the  most  eligible.— J.  W.  Law&ancs,  P«terti*> 
rough,  June  9, 1848." 


WMKLTLXSTor  KBW  SHOLI8H  FATBim. 
(One  enJ^  SmM  m»  Week,) 
George  Emmett,  of  Oldham,  Laoenster,  sMI 
engineer,  for  certain  improvemento  in  die  mana- 
focture  of  friel,  and  In  the  ooaetnietien  aad  m^ 
rangement  of  furnaces,  flues,  boilers,  ovena.  and 
retorts,  having  for  thefr  object  the  economical  ap- 

Klcation  of  caloric,  the  numnfoetoM  of  gaa  for 
uminstion,  aud  the  consumption  of  smoke  snd 
other  gaseons  products.    June  10;  six  i 
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Date  of  No.  in 
Reglstra-theRe. 
tion.      gister. 
June  15      1475 

18  1478 

19  1477 


Proprietors'  Names. 
Hugh  Robertson,  jun...  Oarsloeh,  Glasgow ....... 

M*Conochie  &  Claude...  Liverpool,  engineers ..... 

Francis  Whishaw  and 

Co ,. 0,  Gnys-inn  Square,  London. 


SnldeotaofDeelgBi. 
....M  BqniHbriam  lamp^ 
Steering  ^iparatua. 

,  VelooentlmeterandoBiflKBiil^ 
of  tbne  regtilator. 


^brrt&rmrnttf. 


To  Engineem  and  BoilMi^lSalcanu 

T  APWBLDBD  IRON  TUBES.  FOR  MARINE  AND  LOCOMOnVB  STEAM-BOILERS,  Tnbea 
-^  for  Stoam,  Gas,  and  other  purposes  ;^all  sorto  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42.  Cambridge-street,  Birmingham,  and  Smethwlck,  StalFordshire,  manofoeture  BoUen 
and  Gas  Tubes,  under  an  exclusive  License  from  Mr.  Richard  Pressor,  the  Patentee. 

These  Tubes  are  extensively  nsod  in  the  BoUers  of  Marine  and  Locomottvo  Steam  Englnefl  tn 
England  and  on  the  Continent  ;^are  Stronger,  Lighter,  Cheaper,  and  more  Dnrablt  Ihaa  Enaa  «r 
Copper  Tubes,  and  are  warranted  not  to  open  in  the  weld. 

4S,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINORAM. 

Works— Smethwiok,  Staffordshire. 

LONDON  WAREHOUSE— No.  68,  UPPER  THAMES-STREET. 
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6UTTA  PERCHA  OOMPAinrS  WORKS* 

WHARF  ROAD,  CITY  ROAD, 

London,  Iff  April,  1848. 

rpHS  6UTTA  P£R(»  A  COMPAMT  hii?«  gTMt  plMran  In  ititlng  that  the  tlMdUy  InoraMiDg  dnnalid 
''-    fbr  tlM  Patxkt  Gvtta  Pxkcha  Dritiwo  Bavdi  Justifies  the  utmost  confidence  that  they  are  AiUif 

Their  dunhOity  and  strength—permanent  contractiUtT  and  oniformlty  of  suhstaace— theix  non-suseeft- 
Clbtlitx  of  Ji^wy  fltta  coataet  with  OUft,  QxMse,  Acids,  Alkalies,  or  Vater-and  the  ftciUty  with  which  the 
ffngle  Joint  required  can  bemadft  in  BafldI  of  any  length—render  them  superior  for  abnosl  aU  working 
purposes,  and  decidedly  economical. 

OoLoniss»  Tvsivo  of  all  slzei»  Batf«t>s,  Cay bstzm,  Stxthxsoopxs,  and  other  Siugical  Instruments ; 
llouu>i«M  vox  Pinvmn  Fnaxxs  and  other  deeoratiTe  purposes;  Whips,  Tronos;  I^kkis,  Golv,  and 
CmicxB*  Balls,  fte.,  in  great  tariety. 

Patent  Gutta  Pei^eha  Sho^  Soles. 

'  Tha  appHeability  of  Ootu  Pereha  Soles  for  BooU  and  Shoes  harlng  been  extensively  and  MtlsfiietorUy 
totted,  we  can  unhesitathigly  leedmmeBd  the  material  prepared  for  this  purpose,  its  merits  having  been 
Iwikiwwledad  by  aU  who  have  tried  it.  Indeed,  ezperlenee  hae  proved  that  Outta  Pereha  Boles  wear  twice 
as  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 
until  quite  worn  through. 

Boot  and  Shoe  Soles  for  Summer  Wear* 

The  fact  of  the  total  imperviousness  of  these  Soles  to  water,  enablee  the  most  daUeate,  by  the  um  ot 
them,  to  escape  the  suftring  which  the  proverbial  uncertainty  of  our  climate,  svev  tv  Sumxxk,  so  often 
InflicU  upon  the  incautious,  and  this  eflect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

Ai  the  9am§  tioM,  the  remarkable  non-eondnetinp  properiiee  nf  Gntta  Pereha  ageri  a  mast  valuable  pre> 
leciioi*  to  those  who  are  subjected  to  suffering  or  ineotwenienee  by  walking  wton  bsated  pavensents. 

The  question  of  the  durability  of  Gutta  Pereha  Soles,  aa  compared  with  Leather,  has  long  since  been 
decided  in  favour  of  the  former;  ft&d  no  instanot  of  failure  h&s  yet  come  to  tlie  1ebow<> 
ledf  e  of  the  Company  wlileli  may  not  be  aaoiibed  to.  a  necleot  of  tholar  printed 
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TestlmoBlals  relatlni;  to  Shoe  Soles. 

"  Of  all  the  discoveries  and  Inventions  which  have  hitherto  been  brought  into  notice  for  the  purpose  of 
preferring  the  feet  from  damp,  nothing  ia  comparable,  either  in  cheapness  or  efficiency,  to  Outta  Pereha. 
Gardeners  especially,  whose  daily  occupations  occasion  them  to  be  much  in  the  open  air,  and  working  or 
standing  on  wet  ground,  will  find  this  pliable  and  simple  substance  of  infinite  value.  The  natural  eautien 
Which  one  usually  feels  with  respect  to  new  things,  especially  when  they  come  verg  higklg  recommended, 
prevented  us  firom  listening  with  much  attention  to  what  we  regarded  as  pretended  excellencies.  We  were, 
however.  Induced  to  make  the  trial  of  a  pair  of  '  Outta  Pereha  Soles,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  daily  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Outia  Pereha  Soles 
are,  for  dryness  and  warmness  to  the  feet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
bility, it  is  equal,  and,  we  think,  superior  to  leaxhei.*'^Gardeners' and  FarmersT  Jomrnal,  Pebroary  12, 

1848.  

{Copf.)  ~^"^  Lowndes-street,  11th  November,  1847. 

Mt  dbab  Si&,~-I  have  for  some  time  worn  the  Outim  Pereha  Soles,  and  am  very  happy  to  bear  testl- 
monv  to  the  admirable  qualities  of  this  substance  for  the  purpose  of  Shoo-maldng,  for  it  is  not  enly  vesy 
durable,  but  perfectly  Impervious  to  wet. 

The  Gutta  Pereha^  I  find,  possesses  properties  which  render  it  invaluable  for  winter  shoes.  It  b,  com- 
ared  with  Leather,  a  slow  eondueior  of  heat/  the  eiTect  of  this  Is,  that  the  warmth  of  the  feet  Is  retained, 
owever  cold  the  surface  may  be  on  which  the  person  stands,  and  that  clammy  dampness,  so  objectionable 
Sn  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  first  using  Gutta  Pereha  shoes,  the  wearer 
k  forcibly  struck  with  the  superior  warmth  and  comfort  which  Is  produced  bythlsnon-conduotiug  property, 
and  I  confidently  predict  that  all  those  who  try  Gutta  Pereha  wiU  be  steady  customers.— I  am,  my  dear 
Sir,  very  truly  yours,  JAMES  C.  GUMMING,  M.D. 

To  C.  Hancock,  Esq.,  the  Gutta  Pereha  Company. 

GsvTLBNav,— I  have  given  the  Outta  Percka  Boot  Soles  what  may  be  considered  a  fair  trial ;  namely, 
three  months'  constant  wear  on  a  rough  gravelly  road,  and  can  bear  testimony  to  its  usefulness :  with  proper 
care  inputting  them  on,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  Leather, 
and,  being  impervious  to  wet,  will  be  found  invaluable  to  persons  subject  to  damp  or  cold  feet.   W.  DIAR, 

November  4th,  1847.  Principal  Ofllcer  H.  M.  Cuttoma^  Whttstable. 

(Copy.)  Mancheater,  Ist  March,  1848. 

8ia,-~In  the  month  of  August  last  I  began  to  wear  a  pafar  of  Gntta  Pereha  Soles,  put  on  by  my  father, 
Who  is  a  shoemaker.  No.  18,  Port-street,  and  have  worn  them  every  day  since,  being  upwards  of  six 
months,  and  1  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  soles  would  wear  a  month 
longer.    They  have  out- worn  three  pairs  of  heels,  which  had  strong  iron  nails  beat  in.— Yours,  ftc, 
(Signed)  ALFRED  LAMB, 

Porter  at  Findlater  and  Mackie's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11,  Corporation- street. 

(Copy.)  Manchester,  8th  March,  1848. 

Sin,— It  is  with  pleasure  that  I  bear  testimony  to  the  good  qualities  of  Gutta  Pereha  Soles.  You  are 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  in  all  weathers ; 
•nd  sinee  I  began  to  «  ear  Gutta  Pereha  Soles,  I  have  not  had  to  complain  of  wet  or  cold  feet :  the  pair  I 
have  on  now  have  been  in  almost  daily  use  for  more  than  four  months,  and  try  fear  is  that  the  upper 
leathers  will  be  worn  out  first.  1  am  quite  sure  that  I  save  from  thirty  to  fifty  per  cent,  in  the  cost  of 
shoes,  in  consequence  of  my  family  wearing  Gutta  Pereha  Soles,  and,  so  long  as  I  can  get  them,  I  intend  to 
wear  them  fai  preference  to  anything  ehe  I  have  seen.— Yours  respectfully,     THOMAS  WHITEHEAI), 

To  Mr.  Henry  Sutham,  11,  Corporatkxfrstroef.  Gas  Office,  Town  Hall,  King- street. 
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TO  ImTtrntOM  $akd  ^tMtaes. 

ICESeRS.  ROBERTBdK  k  CO., 

rATXlTT  lOMCITOKt, 

(Of  Which  ftnn  Mr.  J.  C.  ROBERTSON,  the 
Eoiiom  of  the  MKCHAHici'  Maoabiiis  ftom  ite 
SimmenMiMiit  In  1825,  is  principal   partner,) 

""'"•'^o  FToeuratlon  of  Patonto 

For  England.  Scotland,  Ireland,  and  all  FowijTi 
cSunteiS,  and  the  transaction  generaUy  of  all  busi- 
ness routing  to  PATnaxs. 

Spoclfteatloiui  Drawn  or  Rvfisod. 

DnOLAIMimS,  AND  M«MOmANDUlf»   OF 
ALTBmATlON    PRBFABID    AND    aNmOLLBD. 

Oavoats  Batertd  and  Ovposttloiui 
Oondneted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstrscto  Supplied. 

AdTico  on  Oaaoa  mlimittadj  die*  die. 

MiBsms.  ROBERTSON  &  CO. 
POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commendng  a.d.  1617  (15  James  I.)  snd  regularly 

oontinued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  »««•  V**J 
Printed  Instructions,  on  Application,  either  per- 
sonally or  hy  letter. 

AdTUtages  of  Re«i»terlng  De- 
signs for  Articles  of  Utility. 

Under  1h4  N*w  Dttignt  Act,  6  and  7  Vie.  e.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  ye«s. 
Protection  at  a  moderate  expense (flrom  12/.  to  201.) 

ProtecUon  immediate,  (may  be  ohuined  in  most 
eases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  distrlets 
thereof,  to  one,  two,  three,  or  any  greater  number 

Summary  remedy  for  Infirlngements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechanic^  M^anine, 
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Equations,  algebraic,  on  the  gene- 
ral solution  of,  by  Professor 
Young,  101 

— — — ,   algebraic,  Notes  on  the 
theory  of,    by    James  Cockle, 
Esq.,  M.A.,230,511,  537,  605 
-  of  virtual  velocities.  291 ; 
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Evans's  patent  railway  wheels, 
441 

Evaporation  and  desiccation,  Da- 
vison and  Symington's  patent 
improvementa  in ,  4  54 

ExpltiSions,  steam-boiler,  causes 
and  effects  of,  investigated,  13, 
33,65 

Fabrics,  elasticated,  Mr.  Thomas 
Hancock's  improvements  in, 
452 

Falling  bodies,  deviation  of,  to  the 
south  of  the  perpendicular,  485, 
488 

Faraday,  Professor,  on  the  u»e  of 
gutta  percha  for  electrical  insu- 
lation, 250 

Fell's  patent  system  of  railway  pro- 
pulsion, 481 

Fender,  ship,  70 

Fielders's  patent  improvementa  in 
beams  and  girders,  477 

FDes,  Fisher's  patent  improve- 
ments in  cutting,  92 

Filter,  domestic,  298 

Fire -hose,  69 

,  Greek,  181 

*—  engine,  Grannls's  patent,  5SS 
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Fires,  Annandale's  plan  for  exUn- 
guishing,  139 

Firing,  rapid,  429 

Fisher's  patent  iroprovementa  in 
cutting  flies,  92 

Flaiks,  Spirit,  Improvement  In, 
102 

Flat  rods,  hydraulic  substitute  for, 
in  mining  machinery,  256,  453 

Flour-grindlng,Howlett  and  Walk- 
er's pattrnt  Improvementa  in,  524 

Flow  of  water  in  open  channels, 
law  of,  245.  44 1 

Foster's  patent  improvements  In 
the  manufactures  of  gutta  per- 
cha, 450 

Fountain  bsrometer,  286 
eastern,  381 


Fountains  without  sewers,  189 
Fowles,   Robert,   Esq.,  Improved 
method  of  constructing  iron  ves- 
sels by,  608 
Fox's,  Mr.  R.  W.,  instrument  for 
ascertaining  the  specifle  gravi- 
ties and  weighta  of  bodies,  558 
Fractured  window  heads,  621 
Franklin,  monument  to,  141 
Franklin's  electric  frast,  165 
Friction  hammer,  Jones's,  237 
Fuel,  Kemp's  method  of  saving, 

in  gss  works,  515 
Fuels,  Sir  H.  DeLaBecheand  Dr. 
L.  Playfair's  report  on,  30 «,  822, 
350,368,402,418 
Furnace,  Passmore's  patent,  52S 

Galvanic  battery,  new,  237 

Galvanization  of  metals.  More- 
wood  and  Roger»'s  latest  Im- 
provements In,  233 

Galvanised  iron,  117;  weldable, 
522 

Gardiner's  patent  for  preventing 
heatiug  of  grain  on  board  ships, 
421 

Gard's  patent  boring  and  sinking 
machinery,  433 

Gas  meters,  dry,  429 

engine,  Perry's  patent,  523 

fittings,  86,  136 

,  Michael's  patent  improve- 
menta in,  525 

puriSer,  Still's.  584 

works,    Kemp's  method   of 

saving  fuel  in.  515 

Gases,  passage  of,  through  one 
another,  428 

Gaskin,  Rev.  T.,  M.A.,  on  the  in- 
scription of  polygons  in  conic 
sections,  with  Notes  by  Profes- 
sor Davies,  806 

— — — — ^■^— — ,  problems 
proposed  by,  as  moderator  for 
1848,  258 

Gateways,  Shepherd's  patent  slid- 
ing and  self-fastenina,  505 

Gauge  mortice,  Marple^s,  848 

,  the  broad,  »86 

— ,  water,  Robinson's  steam 
boiler,  349 

Gauges,  wire,  93,  429 

Gelatinous  compounds,  Stevens's 
patent,  284 

Geometrical  and  analytical  studies, 
comparative  advantages  of,  325, 
337 

Geometry,  analytical,  by  James 
Cockle,  Esq.,  M.A.,  82,  102 

of  the  line  and  plane,  by 


Professor  Davies,  128,201, 316,464 
"  Geometry,   Mensuration,"  tec, 

Tate's,  (review)  354 
Girder  bridges  on  zailwaya,  40 


Gijdert,  iron,  Dredge's  Improvad 
mode  of  trussing,  98 

,  Fielder's  patent  improve- 
ments in,  477 

Glaciers,  Swiss,  357 

Glass,  illuminated,  243 

milk  pans,  1 1 7 

pipes,  145,  188 

Globe,  Universal  Orrery,  Halle's, 
491 

Globes,  bow  constructed,  46 

Godfrey,  Hugh,  Esq. ;  rectangular 
and  circular  agrometers,  169 

Gold,  standard,  of  England  and 
France,  165 

Gold  from  violets,  333 

Gordon's,  A.,  Esq.,  C.  E.,  letter  to 
Mr.  Hume,  on  the  lighthouse 
systems,  110;  polygonal  arrange- 
ment of  lenses,  112 

Grain,  Gardiner'smode  of  prevent- 
ing the  heating  of,  on  board 
ships,  440 

Grannis's  patent  fire  engine,  522 

Grantham,  John,  Esq.,  C.E.;  de- 
scription of  an  apparatus  for 
heating  iron  vessels,  preparatory 
to  coating  them  with  Hay's  com- 
position, 377 

Gravities,  specifle,  of  bodies.  Fox's 
instrument  for  ascertaining,  558 

Gray,  P.  Esq. ;  table  for  finding  the 
numbers  corresponding  to  the 
logarithms  of  twelve  or  any  less 
number  of  places,  156,210;  Mr. 
Weddle's  and  Mr.  Manning's 
methods,  204 

Grease,  axle,  526 

Greek  fire,  131 

Green  vitriol,  429 

Greener,  Mr.  W.,  on  rifles,  127 

Grinding  plates,  Newall's  patent, 
388 

flour,  Howlett  and  Wal- 


ker's improvements  in,  524 
Grove's  battery,  new  exciting  fluid 

for,  300 
Gudgeons,  metal  most  suitable  for, 

287 
Gunpowder,  antiquity  of,  383 
Gutta  percha,  solvents   of,    141; 
characteristics  and  properties  of, 
363 ;  use  of,  in  electrical  insula- 
tion, 250 
Gutta  percha  patents,  141 ;  No.xx. 
Mr.  Charles  Hancock's,  24  Sept. 
1847, 328;  No.  x.,  Mr.  Foster's, 
21  Oct.  1 847,  450 ;     No.  xi.,  Mr. 
Thonoas  Hancock's,  2  Nov.  1847, 
452 

Halle's,  Mr.  J.  D.,  Universal  Or- 
rery Globe,  491 

Hall's,  Mr.  Samuel,  system  of 
steam-condensation,  445,  484 

Hammer,  friction.  Jones's,  237 

Hancock's,  Mr.  Charles,  patent 
Improvementa  In  gutta  peroha, 
328 

-^,  Mr.  Thomas,  improve- 
ment in  fabrics  elasticated  by 
gutta  percha  or  caoutehouc, 
452 

Harris,  Mr.  John,  on  the  preven- 
tion of  priming  in  steam  boilers, 
449 

Hay's  composition  for  eoating  ves* 
sels,  377 

Heat,  use  of,  tot  cooling  purposes, 
221 

— »,  specific  and  latent,  of  water 
and  steam,  tables  of,  308 

Heating  and  ventllatittg,  177 
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HtBtOll  I  pilMt  idipiWMlMBti  u 
locomotive  engitiet,  47T,  596 

Heiwinfth's  pstent  thrashing  ma- 
chine, no 

Herapath's  anivenal  com)  gas  blow- 
pipe. 4 16 

Hernia  plaster,  Hurlbut'a,  89 

Highton,  £.  Evq.',  C.E.,  on  the 
force  of  lightning,  869 

Hindoo  geniua,  137 

Hi|)pealey,  John,  Esq. ;  expanding 
To«e-bit,  4S0;  hydrostatic  pres- 
sure engine,  489 

Hislop,  Mr.  W.,  improTement  in 
ekctric  clocks,  341,499 

Hcldstock,  C.  A., Esq.;  elongated 
rifle  shot,  556 

Hollow  shot,  i429 

Horse  Algebraicse,by James  Cockle, 
E^q..  MA.,  19,  181 

Horn,  bow  to  soften.  46 

Horological  tell  tales.  161 

House,  removal  of.  141 

Howlet  and  Walker's  patent  Im- 
provenients  in  flonrgrinding,  524 

Hun^a  Ian  mode  of  cooking,  2^1 

Hunt's  patent  improvements  In 
lamps,  88 

Huribut's  hernia  plaster,  89 

Htttin  and  Bouligny's  process  for 
the  preservation  of  wood,  498 

Hydraulic  engine,Armstrong'8,597 

-^— —  ram,  Roe's  spherical 
valved,  12 

— — —  science,  application  of, 
to  sewerage  and  drainage,  183 

telegraph,  297. 321 

-  valve,  Pooles'Sil 


Hydro-incubation,  the  Cantelonlan 
system  of,  283,  429 

Hydro-pneumatic  elevator,  Boa- 
well's.  345 

Hydrostatic  pressure  engine,  Hip- 
pesley's,  489 

Ice  accnmulator,  Dutton's  patent, 
90 

Ignition  of  spongy  platinum,  450, 
473, 

Illinois,  natural  bridge  in,  94 

Ilium  I  HHted  glass,  243 

Indicator,  peril,  Westbrook's,  203 

Ink,  new,  70 

Inkstand,  Marsball's  balance-cover, 
841 

Inquiries,  and  answers  to  Inqui- 
ries. 22, 46,  93, 1 16. 141, 165, 188, 
237,  833,  429,  453,  477,  622 

Institution  of  Civil  Engineers,  92, 
549 

■  —  Smithsonian,  287 
—  Polytei  hnic,  405 

■  —  in  aid  of  depressed  ta- 
lent, plan  of,  5>5,  622 

" Instruments."  Kentish's,  "Trea- 
tise on  a  Box  of."  (review)  346 

Insulation,  electrical,  useofgutta 
prrcha  for,  260 

Intellectual  property,  78 

Iron  bridges,  Dredge's,  622 

-  vessels,  improved  method  of 
constructing,  by  Robert  Powles, 
Esq.,  608 

and  steel  "physic,"  477 

bar  twisting-machine,  Mel> 

ling's,  98 

bars,  of  a  tapering  form,  141 

,  chilled  and  unchilled,  on  the 

strength  of,  84 
,  galvanized,  Messrs. Nasmyth 

and  Oweti's  Experiments  on,  117 

pUte  perforating  mtchine, 

Jaoquard**,  188 


IroAftflt,  eatt,  iiwroT,  18# 

,  test  for  readily  distlngnlsh- 

ing,  fhnn  steel,  1«9 

— -  vessels ;  description  of  an  ap- 
paratus for  heating  before  coat- 
ing them,  377 

,  galvanised,  weldable.  522 

,  wrought  and  cast,  Perlbsch's 

patent  process  for  uniting,  1  IS 

IsinglafS  cement,  429 

Isothermal  still  of  en,  Mansfield's, 
669 

Jacquard  loom,  the,  141,  261 

'8  iron  plate  perforating 

machine,  138 
Jacqelain's  economical  process  of 

making  bichromate  ofpota8h,428 
Jars,  air-tight,  498. 
Jennings'  patent  hermetic  cock, 

196 
Jobard,    M.,  hydraulic  telegraph 

proposed  by,  twenty  years  ago, 

297 
Johnson's,  Mr.  W.  B.,  improve- 
ments in   locomotive   engines, 

837,  361,  392 

Mr.    A.    J.,    improve- 

menta  in  refining  sflver  lead,  356 

Jones's,  Mr.  Stopford,  improve- 
ments in  steam  engines  and 
paddle-wheels,  217 

Mr.  John,  friction  ham- 
mer, 297 

Jowett's  patent  water  telegraph,  74 

Kemp's  method  of  saving  tatl  in 

gas  works.  515 
Kentish,    Mr.  Thomaa  \   case  in 

mensuration,  345;  Treatise  on  a 

box   of   instruments   and   the 

slide-rule,  346 
Kew  conservatory,  622 
Kirk's  patent  steam-Jointed  pipes, 

115 

Label  damper,  Messrs.  Mordan 
and  Co.'n,  253 

Iamb's  patent  rotary  shears,  549 

Lamps,  Hunt's  patent  improve- 
ments in,  88 

— —  ,  State's  improved  appara- 
tus for  ligliting  and  extinsulsh- 
ing  by  electricity,  56 

Lancaster,  Joseph,  and  Dr.  lire, 
anecdote  of,  Ml 

Ijiuk's  el  ngated  rifle  shot,  556 

Lead  silver,  Johnson's  patent  im- 
provements in  refining,  856 

,  sheet,  rolling,  invented  by 

Hale,  237 

Leather,  Snyder's  patent  process  of 
manufacturing,  317 

Lenses,  double  achromatic,  69,  98 

Lewthwaite's  patent  improve- 
ments in  numbering  machines, 
194 

Lighthouse  system;  Mr.  Alexander 
Gordon's  fmprovemenis,  110 

Lighting  by  electricity,  Staites' 
improved  apparatus  for,22,60,458 

Lightning,  force  of,  889 

Lights  for  steamers,  45 

Lights'  waterproof  rushbnoys,  284 

Lloyd's  ship-^ inking  system,  281 

patent   iinproveii  ents   in 

the  manufacture  of  toiiacco,  409 

Lock,  chronometric.  Savage's  pa- 
tent, 115 
Locomotives— Bee  Railways 
Logsriihms,  tables  of,  22> 

of  twelve  or  any  less 


tAla  fbr  Unitog  the  monbeit 
corresponding  to,  156,  210 

,  Mr.    Weddle's    and 


Mr.  Manning's  methods  of  corn- 
put  ing.2C4 

Loom.  Jarqoard,  141, 261 

Lowndes  and  othera  v.  Browne 
and  others  (Iri«h  Registratioi 
case)  601 

Lowe  V.  Penn  (Patent  law  case)  213 

Lubricator,  Soutter  and  Ham« 
mond's  patent,  4 

Macgregor.  John,  Esq.  t  fmpmve- 
ment  In  cigar-cases,  12  ,*  elecirie 
railway,  46 :  imprnvement  in 
spirit-flasks.  102;  DouU's  «'lectro- 
mairnetic  wheel,  206  ;  the  new 
"  anslogy  between  heat  and  efec- 
tricity,''  20S;  improvrmenta  in 
windmills,  277;  SylvaSyl varum, 
Nova,  413,  494 

Madigan's  patent  turn-tables,  289, 

A  318 

Magnetic  needle,  dip  of  the,  60 
meridian.  88 


Magnetism  as  a  motive  power,  22 

Mahomet's  ooflin,  susi^ension  o^ 
237 

Manger's  patent  water  •  wheel, 
548 

Mansfield,  C.  B..  Esq.;  isother- 
mal still-oven.  559 

M  an ure  -  manufacturing  proceaa 
and  apparatus.  Dr.  Ayre's  pa^ 
tent.  5 

— ^— —  Sewage  Company.  Metro- 
politan, 233 

Marple's  mortice-gauge,  348 

Marshall's  balance-cover  inkstand, 
3.4 

Mason's  patent  seir-acting  mtdo^ 
474 

Matches,  chemical,  287 

Materials,  the  strength  of.  802 

Mathematical  Periodicals,  contri- 
butions to  the  hiatoiy  of,  56«  S3, 
154,  224,  254,  279,  342. 401,  466, 
514,  5S8 

Mathematics,  Cambridge,  10,  41, 
70,  93,  258.  279,  838 

Mauitsla3''s,  Mr.  Jos.,  patent  im- 
provements in  candles.  885 

M'Conochle  and  Claude's  sleeting 
apparatus,  COl 

M'Curmac.  H..  Esq..  on  heating 
and  ventilating,  177;  sanitary 
reform.  268;  hookah,  Turki»li, 
ventilator,  by ,  4!)7 

Mechanics,  Whewell's,  108 

of  vegetation,  107,190 


Medical  secrets,  how  far  pruteeted, 

1N8 

Meiklewood  suspension  -  bridge, 
fall  of,  597 

Melling's  iron  bar  twisting-ma- 
chine. 98 

Men  of  science,  death*  of,  165 

Mensuration,  case  in,  60,  222, 
345 

Meridao.  magnetic,  88 

Metals,  electric  deposition  of.  622 
galvanization  of;    More- 


number  of  places;  Mr.  Ofay's 


wood  and  Roger's,  improvements 
in,  233 

for  gudgeons,  237 

,  Robertson's  patent  im- 
provements in  the  manufacture 
of.  from  their  ores,  260 

Meteoric  stones,  origin  of,  117 

Metropolitan  Sewage  ManurA 
Company,  284 

Miehael'a  patent  Improrementt  Itt 
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sugar,  025 
Milk,  cRftm,  ftnd  bretd,  how  to 

preYem  loanieM  in.  11 
pain  of  kIms,  117 
•— — ,  prererration  of,  141 
Mill  -  siooM,     Remlncton's    im- 

vrotedj  181 
lullar,  Mr.  /amea,  on  the  deo- 

trlclty  oToxeitMl  paper,  371 
Miniiif  maehinery,  hTdraulie  rab- 

ttitttte  for  flat  roda  In,  256, 453 
MoDcy,   Chttbb'a    safety-box    for 

tranamtttlDK  by  railway,  286 
Mordan  and  Co.'s    cop)  log  and 

■ealmg  press,  262 

•* label  damper,  258 

Morewood  and  Rogers'  Improve- 
ments in  the  galTanlaation  of 

tnetais,  238 
Morgan  and  Barber's  aeeount  of 

the  Aurora  Borealis  koen    at 

Cambridge  (rerfew)  649 
Mortice-gaUije,  Marpie's,  848 
Mosaic,  the  art  of,  pieaent  state 

of,  330 
Motion ,  perpetual,  116 
• ,  suiiuosed  identity  of.  with 

ealorfe,  879 
Motive  puwer  from  eleetrlcity,  69, 

177,  2<'6.  253,278.299 
Mule,  Maaon's  patent  lelf-aetliig, 

474 

Kaval  eonstraetlon.   Sir  Samuel 

Brntham  on,  507,  580 
Kavigatlon,  stt-am,  introduetlon 
of,  into  Australia,  103;  West  In- 
dies, 117;  Austria.  Ml 
Navy,  Uoyal  Steam.  117, 189 

•^ ,  Plfbt  Report 

on  coals  suited  for,  by  Sir  H.  de 
la  Beciie  and  Dr.  Lynn  Playfair, 
304,  322,850,368,  402,418 
-— — ,  Swedish  Steam,  165 
Needle,  magnetic,  dip  of,  60 
Newali^s  patent  grinding  plates, 

888 
Newton,  monnment  to,  141 
Newton's  patent  improvementa  in 

wheels,  46 
Niagaia,    Vails    of,    suspension- 

btidge  over,  87,  478 
Nichulson's   improved  stone-cut- 
ting machine,  25 
Noah's  Ark,  Jt37 
Nuctuary,  Sharp's  improred.  211 
Northeu's   improved  drain-pipes, 

180 
Numbering  -  maehfnes,      Leuth- 
waiters  pateut  improTements  in, 
194 

Oblique  cylinder  engine,   Crleh- 

mer'«,  141, 188 
Oken's   Fhyslco-phUoeophy,    (re- 

Yiew.)  17 
Ores.  Robertson's  patent  improve- 
ments in  the   manufaciute  of 

metals  flrom,  260 
,   copper    and   other,   Blrk- 

myre*s  patent  Improvementa  in 

smelting,  500 
Organ  pipes,  table  of  dimensions 

of,  59 
Orrery  globe,  Mr.  J.  D.  Hailes' 

Universal.  491 
Outhnes,  white,  on  paper,  bew 

process  f«>r  obuining,  440 
Oven,  portable  suspending  and  re- 

voviiig.  Ba4s,  HI 
- — .  isoibermol  still,  Mansfield's, 
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terlstiea  and  properties  of  gutta 

percha,  363 
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Piddle-wbe^Mr.  BtopfordJonei* 
patent  improrementa  in,  217 
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Paper,  electricity  of,  208,  261,  371 

Passmote's  patent  furnace,  623 

I'assage  of  gascs  one  through  an- 
other, 428 
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of  the  Commissioners  of  Patents 
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286,  309,  333,  358,  381,  402f,  430, 
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Pavement,  improved  compound, 
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Peat  compressing  machine  of  the 
Right  Honourable  Lurd  Wil- 
loughby  d'£re>by,  577 

Pendulum,  simple  compensatory, 
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Perforating  iron  plate,  Jacquard's 

machine  for,  138 
Peril  indicator,  Weiitbrook's,  209 
Periodicals,  Maihematical,  eontrl- 

bulions  10  the  history  of,  66,  83, 

154,  2i4,  254, 179,  342,  401,  466, 

514.  583 
Perkins'  ship-pump,  237 
Perlbach'a     patent    process     fbr 

uniting  wrought  and  cast  Iron, 

113 
Perpetual  motion,  116 
Perry's  patent  gas  engine,  528 
Pilbrow  V.  Atmospheric  Railway 
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Pipes,  drain,  Northen's  improved, 
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^~,  steam  jointed.  Kirk's  pa- 
tent. 115 
••  Physic,"  iron  and  steel,  477 
'*  l*h>8ico  -  philosophy,"    Okens', 

(•trvlew,)  17 
Piiter'a   iu. proved    AreUlmedeon 

balloon,  658 


FlntiBitBi,  ipongy,  Ignition  of;  460, 

473 
Playfair,  Dr.  Lyoh,  and  Sir  Henry 

de  la  fieche,  report  by,  on  furls 

suited  fur  tiie  bieam  Navy,  804, 

822,  35i;,  So8,  402,  418 
Plymouth  Breakwater,  Sir  John 

Ronnie's  Hiitorical,  Practical, 

and  1  heoretieal  account  of,  (re- 
view,) 421 
Polygons,  on  the  inscription  of,  in 

conic    sections,   by    the    Rev. 

Thos.  Gaskln.  M.A.,  withNotet 

by  Profeasor  Davies,  396 
Polytechnic  Insihution,  406 
Poole's  h>draulic  valve,  541 
Poik  trade,  American,  4(>8 
Post-bags,  Mr.  Babbage's  plan  for 

the  conveyaiice  of,  275 
Potash,  bichroiiiate  ol,  Jacquelain's 

economical  process  of  making, 

428 
Potter,  J.  Esq.,  on  the  law  of  atmo- 

t.phetic  re«i»Unce.  31.  194,  291 
Power,   motive,  Trom  electricity, 

69,  177,  206,  253,  278,  2V9 
Precious  stones,  artificial  proceuea 

for  producing,  SIO 
Piellier's  wool-combing  machine, 

69 
Press,  copying  and  sealing,  Moi^ 

dan  and  Co.'s,  252 

,  wine,  new,  70 

Pr  raing,  prevention  of,  427, 449 
Printing,  anastatic,  189 

colours,  preparation  and 


application  of;  Robertson's  im- 
provements, 588 
Propulsion  by  the  water-Jet,  362 
railway.  Fell's  patent 


system  of,  481 
Pump,  the  spray,  45,  92, 130 

,  ship.  Perkins.  --37 

,  Worih'a,  rotary,  622 

Puna,  the,  air-sireams  of,  319 
Purifier,  gaa.  Still's,  584 

Quadrature  of  the  circle,  113,  429 
Quadruple,    (steam-eugine,)   alii" 

ance,  2^5 
Quarrying  machine,  S57 

Railroad  sprinkler,  141 
Rails,  cast-iron,  weir  of,  189 
Railway-carriage,  Wrigg'K  self-car* 
rying,  exptrnmenis  with,  58 
barH,  how  cut,  116 


■    ■   ,  atmospheric,  sy8tem,286 

,    Kngineering,   Baker's, 

(review,)  US,  1U5 
Railways ;  communication  be- 
tween driver,  guard  and  passen- 
gers, 20;  girder  bridges,  46; 
electric,  46;  tubular  bridges,  119, 
141,  25&;  transmission  of  mo- 
ney, 285;  atmospheric  system, 
285  ;  Johnson's  improved  loco- 
motives, 337,  361,392;  Evans's 
wheels,  441  ;  Dunn's  wheels  and 
mode  of  rhifting  from  one  line 
to  another,  452:  Fell's  air-sys- 
tem, 481  ;  axle-grease,  526 ;  Cam- 
brian locomotive,  520 ;  proper 
balancing  of  wheels,  5U6 
Ram,  h>draulic.  Roe's  spherleal 
valved. 12 

water,  magnificent,  237 

Registered  desigcs  tor  articles  of 
iitllty,  28.  47,  71,  94.  hS.  142, 
166.  10,  'H.236  26i.  286.  310, 
3.14.  35»,  881,  402.  4A4,  4.8,  50^ 
526,  6j0,  675,  ;)98.b22 


vui 

Registration  case  (Irish)  Lowndes  I 
and  others,  r.  Browne  and  others, 
501 

Reid's  patent  improvements  in 
electro- telegraphy,  516 

Remington's  improved  mill-stone, 
181 

Renard's  pstent  wood-preserving 
ar.d  coiourinif  processes,  211 

Rennie,  Sir  John ;  Hibtoricul.  Prac- 
tical, and  Theoretical  account  of 
the  Plymouth  Breakwater,  421 

Resistance,  atmospheric,  the  law 
of.  SI,  194.  291 

Biile  shot,  elongated,  556 

Rifles,  116,  127 

Rivers,  fall  and  velocity  of,  333 

Roberthon's  patent  improvements 
ill  the  manufacture  of  metals 
from  their  ores,  2ti0 

patent   improvements 

in  the  preparation  and  applica- 
tion of  colours  suitable  for  print- 
ing, 588 

Robison's,  (Sir  John)  workshop 
blowpipe,  46 

,  (Mr.  Richard)  steam 

boiler  water  guage,  349 

Rock's  improved  carriage  head,  584 

Rods,  flat,  substitute  for,  in  mining 
machinery,  256,  453 

Roebling's  patent  suspension 
bridge,  9 1 

Roe's  spherical  valved  hydraulic 
ram,  12 

Ropes,  tanning,  309 

Rope,  wire,  Townsend's  patent, 
115 

Rose  bit,  expanding,  420 

Rosse's,  (Lord)  telescope,  46 

Rotary  pump,  Worth's,  622 

curve,  Owen's  patent,  325 

shears,  Lamb's  patent,  849 

Rowland's  patent  tide  wheels,  548 

Rubies,  artificial,  189 

Ruijtei's  aeronautic  machine,  833 

Rundell,  Mr.  W.  W.,  on  the  devia- 
tion of  falling  bodies  to  the 
south  of  the  perpendicular,  485 

Rush  buoys,  Light's  patent,  284 

Rutter,  J.  O.  N.  Esq.;  patent 
aUrms,  86;  union  syphon  and 
gas-flttings,  86, 136 


Sandeman's  patent  cold  and  ther- 
mal processes  of  bleaching,  162 

Sanitary  reform,  145, 268 

Savage's  patent  chronometric  lock, 
115 

Saws,  pendulum,  429 

Sea-walls,  should  they  be  sloping 
or  vertical  r  462,542,563,591,610 

Scarifier,  horizontal,  Atkins,  84 

Bcotton,  Mr.  William,  Engineer, 
R.N.,  on  the  prevention  of  prim- 
ing, 427 

Screw,  Archimedean,  287 

cutting  machine,  Sloan's 

patent,  549 

Sealing  and  copying  press,  Mor- 
dan  and  Go's,  252 

Seasoning  and  drying  timber.  Sir 
Samuel  Bentham's  plans  for,  226 

Seguin,  M.,  on  a  supposed  iden- 
tity of  motion  and  caloric,  379 

Sewerage  and  drainage,  review  of 
the  evidence  given  before  the 
Metropolitan  Sanitary  Commis- 
sioners, on  the  application  of 
hydraulic  science  to,  183 

-• Manure     Metropolitan 

Company,  233 


IMDBX* 

Sewers,  construction  and  ventlla- 

tionof,  124.  151,174,206 
Sewing-machines,     of    American 

origin.  257 
Sharp's  improved  noctuary,  211 
Shears,  rotary.  Lamb's  patent,  549 
Sheet  lead,  inventor  of,  237 
Shepherd's  patent  sliding  and  self- 
fastening  gateways,  doors,  shut- 
ters. &c.,  505 
Ship  fender,  70 

Lieut.  Westbrook's,  233 


pump,  Perkins.  237 

sinking  system,  Lloyd's,  281 

,  spontaneous  combu^tion  on 

board,  plans  for  the  prevention 
and  suppression  of,  273,  440 

.  displacement  of,  237 

Shot,  rare.  286 

hollow,  429 

eloi  gated  rifle,  556 

Shutters,  Shepherd's  patent  sliding 
and  self  fastening,  505 

Shuttle,  Stevens'  improved,  824 

Slide  rule,  Treatise  on,  by  Mr. 
Thomas  Kentish,  346 

Signals  oil  railways,  20 

Silver  lead,  Johnson's  patent  im- 
provements in  refining,  856 

Sims,  James,  Esq.,  C.E. :  hydrau- 
lic substitute  for  flat  rods  in  min- 
ing machinery,  256,  453;  new 
patent  steam  engine,  265,  608 

Simson's  wool  combing-machlne, 
69. 

Sinking  and  boring  machinery, 
Card's,  433 

Sloan's  patent  screw  cutting-ma- 
chine, 549 

Smelting  copper,  and  other  ores, 
Birkmyres'  patent  improvements 
in,  500 

Smithsonian  institution,  237 

Smith's  patent  wheat-planting 
drill,  548 

Snyder's  patent  process  of  manu- 
facturing leather,  317 

Soda  fh)m  sea  salt.  429 

Sourness  in  milk,  cream,  and 
bread,  how  to  prevent,  11 

Soutter  and  Hammond's,  Messrs., 

Satent  semi-rotary  engine,  1; 
ouble  cylinder  en^e  3 ;  impro- 
ved lubricator,  4 

Specific  gravities  and  weights  of 
bodies,  Fox's  instrument  for  as- 
certaining, 556 

Specula  for  reflectors,  622 

Spheroidal  state  of  bodies,  Bou- 
tigny's  definition  of,  299 

Spike's,  Captain,  mode  of  raising 
sunken  ships,  M8 

Spinners'  cop,  cundell's  patent 
metal  guard  for,  548 

Spinning  material,  new,  1 17 

Spiral  bolt,  Steiger's,  138 

veneering  machine,  Dres- 
ser's, ir5 

Spirit  flasks,  improvement  In,  102 

Spontaneous  combustion  on  board 
ship,  prevention  of,  273,  440 

Spray  pump,  45,  92,  ISO 

Sprinkler,  railroad,  HI 

Staite,  W.  £.  Esq. ;  plans  for  light- 
ing by  electricity,  22,  50,  56 

Standard  gold  of  England  and 
France,  165 

Stars,  the,  no  proof  of  the  present 
existence  of  any  of,  429 

Steam,  a  word  of  modem  origin, 
235 

boiler  water  gauge,  Robin- 
son's, 349 


Stem  boilen,  cansca  of  «nilo- 
sions  in,  IS,  33,  65 

engines,   Meaera.  SoutCcr 

and  Hammond's seml-n>taij and 
double  cylinder,  1;  Meaara. 
Maudalay  and  Co'a.  annular,  114, 
141 ;  Barlow's  hollow  pi»ton,  IH; 
Craddock's  high  presciire,  ex- 
pansion and  condensing.  2il, 
450;  Criekmer's  oblique  cylin- 
der,  141,  188;  the  CamhriaB, 
529;  Captain  Ericsson's,  last 
improved.  445;  oscillating,  Mr. 
Siopford  Jones'  Improvrmeats, 
217  ;  Allen  and  Noyes'  atuffia^- 
boxes.  116;  method  of  tumli^ 
round  the  engine  wheela.  whcs 
in  harbour,  353;  quadruple  al- 
liance of,  285 ;  Paltrineri  on  the 
effect  of  the  rapid  motion  of  pb- 
tons,  when  working  espanslrdy, 
377;  Mr.  Sims' new  patent,  265, 
608;  Craddock's  apparatus  for 
working  valvea,  243;  See  alao 
Railways  and  SUam  Fe$9et* 

Steamers,  lights  for,  45 

Steam  navigation,  IntiodnctSan  of 
into  Australia,  103 

the  West  Indica. 


117 


-Austria,  141 

progreaa   oi^  in 

the  Indian  Seas,  117 

Navy,  Royal,  117, 189 

First  B^art  on 

coals  suited  for,  by  Sir  H.  de  la 
Beche,  and  Dr.  Lyon  Flay&ir, 
304,  324,  850,  368,  402,  418 
Steam  navy,  Swedish,  165 

valves,  Craddodc's  xegiiter- 

ed  apparatus  for  working,  24J 

vessels,  Alice,  141 

Banshee,  69, 547 


-  Despatch,  114 
-Llewellyn,  115 


-  ColumWa,  547 

-  Sarah  Sanda,  259 
-Scotia,  801 


Steel,  teat  for  readily  distingniak- 
ing,  Arom  iron,  189 

manufkctures,  419,  515 

tirea.  Banks',  468 

Steering  apparatus,  M'Conodiie 
and  Claude^s,  601 

Steiger's  spiral  bolt,  138 

Steps,  carriage,  David  and  Utile's 
patent,  525 

Stevens*  patent  gelatinous  com- 
pounds, 284 

Stevenson,  Thomas,  Esq.,  CJL; 
experiments  on  the  force  of  the 
waves  in  the  Atlantic  and  Ger- 
man oceans,  436 

Still-oven,  isothermal,  Mamfldd'e, 
559 

Still's  gas-purifier,  584 

Stiven's  fanproved  shuttle  fbr 
power-loom  weaving,  324 

Stone-cutting  machiDe.Nicholson's 
improved,  25 

Stones,  for  building,  429 

precious,  proceeaei  fin*  pio- 

ducing  artificial,  300 

Stuffing-boxes,  Allen  and  Noyes' 
patent,  116 

Sugar,  Michael's  impfovements  in 
the  manufacture  oj^  525 

Sulphate  of  carbon,  a  rival  to 
cnioroform,  296 

Sulphuric  acid,  165 

Sun,  the,  spots  on,  255 

Sunderland  iron  bridge,  1 16 
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gnnkeii  Tettdit  Captain  SpOce't 
mode  of  nisbig,  618;  MQna's, 
621 

SutpensioD  bridge  over  the  Niagara 
lUla,  97,  473 

RoebUng*tpatent,91 

Meiklewood,  iUl 

ot,S97 

Swedish  steam  nxfj,  165 
Swiftneaa  andvelocitx,  not  aynony- 

moiu  terms,  429 
Swiss  glaciers,  857 
Bylva  Bylrarum  NoTa,   by  John 

Macgregor,  Esq.,  413,  494 
Symington    and    Davison's    im- 

proyements  in  eyaporation  and 

desiccation,  457 
Synthetic  division,  on  the  process 

of.  573,  583,  60S 
Syphon*  union,  Rutter's,  86 

Talent,  depressed,  plan  for  an  In- 
stitution in  aid  of,  585 

Tanning  ropes,  809 

Tate's  "Geometry,  Uensoratlon, 
Trigonometry,  Land  Surveying, 
and  Levelling,"  (review)  854 

Taylor's  (William)  boot  crimping- 
tool,  525 

Taylor's  theorem,  simple  proof  of, 
by  Professor  Young,  57 

Teeth,  elephanto,  bullets  in,  188 

—  and  cogs,  difference  be- 
tween, 429 

Telegraph,     hvdrauUc,    Jowetfs 
patent,  74;  sunilar  plan  proposed 
twenty  years  ago  by  M.  Jobard, 
29;    fifty  years  ago  by  Bramah, 
881 ;  for  Bleetric  TeUgraph,  see 
Eleciro-  Ttlegraphp 
Telescope,  Lord  Kosse's,  46 
Telescopes,  American,  347 
Tell-tale,  Biram's  improved,  181 
Tell-tales,  horological,  161 
Thermometers ;  some  peculiar  phe- 
nomena explained,  179,  209 
Thrashing   machine,   Hensmaa's 

patent,  liO 
Tidd's  improved  ball-cock,  140 
Tide     water-wheels,     Rowland  t 

patent,  548 
Timber,    Sir  Samuel  Bentham's 
plans  for  seasoning  and  drying, 
226 
Timby's  patent  tnrUne,  549 
Tin,  dliTerent  sorU  of,  141 
Tires  steel.  Bank's,  468 
Tobacco,  Lloyd's  patent  improve- 
ments in  the  manufacture  of,409 
Townsend's  improvemementinthe 

manufiMture  of  wire  rope,  115 
Trigonometry,  analytical,  easy  in- 
vestigation of  a  general  theorem 
In,  by  Professor  Young,  867 
Tring's  decanter  brush,  60 
Trussing  iron  girders,  improved 

mode  of,  8 
Tubal  Cain,  pretended  relic  of,  4S0 
Tubular  railway  bridges,  117, 141, 
255 


Tulip  wood,  French,  116 

Turbine  water-wheel,  Timby's 
patent,  549 

Turkish  hookah  ventilator,  497 

Turn  tables,  Madlgan's  patent,  289, 
818 

Turner  and  Pegga'  elastic  braid- 
ing, 429 

United  States,  electro-telegraphy 
in,  801 

Ure,  Dr.  and  Joseph  Lancaster, 
anecdote  of,  141 

~  on  the  vinegars  of  com- 
merce, 489 

Utllitj,  articles  of,  registered  de- 
signs for,  23,  47,  71,  94, 1 18,  142, 
166,  190,  214,  288,  262,  286,  810, 
834,  358,  381,  402,  454,  478,  502, 
526,  UO,  574,  598,  622 

Valve,  hydraulic,  Poole's,  541 

Valves,  8team,Craddock's  register- 
ed apparatus  for  working,  248 

Vaporisation,  27,  60 

Vegetation,  mechanics  of,  107, 190 

Velocities,  virtual,  equation  o^ 
294,344 

Velocity  and  swiftness  not  synony- 
mous terms,  429 

Veneering  machine,  Dresser's,  155 

Ventilating  and  heating,  177 

VentQator,  Turkish  hookah,  497 

Ventilometer,  272 

Vessels,  Iron,  Improved  method  of 
constructing,  by  Robert  Fowlet, 
Esq.,  608 

,  sunken.  Captain  Spike's 

mode  of  raising,  618;  MOne's, 
621 

Vinegars  of  commerce,  490 

VloleU,  gold  firom,  338 

Virtual  velocities,  equation  of,  294, 
844 

Vitriol,  green,  429 

Wadham's  electrical  dock,  461, 
499,582 

Walker's  effluvia  trap,  1 50 

WaUer,  F.  H.  Esq.;  means  of  com- 
municating signals  on  railways, 
90;  caflbtiere,  44 

Walls,  sea,  should  they  be  sloping 
or  vertical  t  462,542,563,591,<610 

Washburn  v.  Gould,  American 
patent  law  case,  856 

Watch  chains,  477 

Watches  and  clocks,  ancient  and 
curious,  597 

Water  telegraph,  Jowett's  patent, 
74 

— — —  cooler,  Dntton's  patent,  70 

,  flow  of.  In  open  channels, 

245,  441 

gauge,  steam  boiler,  Robin- 
son's, 849 
■  jet,  propulsion  by,  362 

— -— —  ram,  magnificent,  287 

wheel,  Whltelaw  and  Stir- 

ralt'ii,  189 


Water  wheel  tide,  Rowland's  pa- 
tent, 548 

,  Manger's  patent,  548 

turbine,     Timby's 

int,  54d 

att,  death  of  the  last  surviving 
son  of,  597 

Waves  in  the  Atlantic  and  German 
oceans,  experiments  on  the  force 
of,  486 

,  motion  of,  Ptofeasor  Airy's 

theory  of,  578 

Wax,  test  for,  116 

Weights  and  specific  gravities  of 
bodies.  Fox's  instrument  for 
ascertaining,  558 

Well-boring,  165 

WestbrookTi  (Lieut.)  peril  indica- 
tor, 203 

Wheel,  electro  magnetic,  Doull's, 
177,206,258,278,299 

Wheels,  Newton's  patent  improve- 
ments in,  45 

railway,  Evans's  patent,  441 

proper  balancing  of,  in  lo- 
comotives, 596 

Whewell's  Mechanics,  103 

Whltelaw  and  Stirratt's  water 
wheel,  189 

White  paint  flrom  antimony,  285 

Wilder,  Mr.  J.,  the  causes  and 

,  effects  of  explosions  in  steam 
engines,  investigated  by,  18,88,65 

Willoughby  de  Eresby,  the  Right 
Hon. ;  improved  peat  compress- 
ing-machlne,  577 

Wilkinson, Thos.,  Esq.;  contribu- 
tions to  the  history  of  mathema- 
tical periodicals.  56. 83, 154,  224, 
254,  279,  842, 401.  466,  514,  588; 
on  the  process  of  synthetic  di- 
vision, 573 

Windmills,  improvements  In,  277 

Window  heads,  Aractured,  621 

Wine- press,  new,  70 

Wire  gauges,  98,  429 

for  electric  telegraphs,!  17,458 

rope,  Townsend's  patent,  115 

Woodhaad,  G.  Esq. :  mechanics  of 
vegetation,  107, 190 

Wood,  Renard's  patent  process  ttit 
colouring  and  preserving,  211 

,  Hntin  and  Boutigny's  pro- 
cesses for  preservation  of,  498 

Wool  combing-machines,  69 

Worth's  rotary  pump,  622 

Wrigg'a  self-carrying  railway  car- 
riage, experimenta  with,  58 

Wyatt,  Digbyi  E«4-t  on  the  present 
stata  of  the  art  of  mosaic,  830 

Younc,  Professor;  simple  proof  of 
Taylor's  theorem,  57;  remarks 
on  the  problem  of  the  general 
solution  of  algebraic  equations, 
101 ;  equation  of  virtual  veloci- 
ties, 844;  easy  investigation  of 
a  general  theorem  in  analytical 
trigonometry,  367;  m  the  pro- 
ccsA  f>r  nynthrtical  division,  588. 
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ALPHABETICAL  LIST  OF  NEW  PATENTS  GRANTED  FOR 
ENGLAND,  SCOTLAND,  AND  IRELAND. 


Name. 


▲bloa  ...» 

Adooek  w** 
Alliott.... 
AUiott.... 
Armttrong 
Arrott  .... 
Aihbary  .. 
Attwood  •. 


Babington  &  ano 

Baioea 

Barnowski  .... 

Barber 

Barber 

Barber 

Barlow 

Barlow  and  tmo. 

Barnes 

Barrat 

Barsham  ...... 

Bateman 

Beale 

Bell 

Bestemer ...... 

Belts 

Bird 

Buck   

BUckwell 

Bottlnois 

Boura 

Boyce 

Brett    

Britteii  ..,•••  i 

Brindley 

Brooman 

Brocman 

Buckbolz 

Burleigb 

Bursill  and  ano. 


Campbell . . . 

Cannon    . . . 

Capper  -  • . . . 

Cbamberlain 

CLance  and  ano..  I  Glass. 

C^^SB   •••...•.    Gas  meters, 


Subject. 


Increasing  the  draft  inl 
Chimneys..  .•««»•••  / 

Fnmaces •»••.. 

Steam  boilers 

Spring  apparatus 

Water-prcesure  engine . . 

Salt 

Wheels  

Iron 


Metallic  pens • . . 

Railwaja ...*..... 

Ready -reckoning  machine 

Sawing  wood 

Dredging  and  ezcayating 

Propelling 

Railway  krya. 

Electro  telegraphy 

Gas 

Agriculture    »...* 

M«u 

Valves  or  plugs 

Proprlling 

Wheels  and  axles 

Glass 

Capsules 

Liquid  measures    

livaporation 

Bvaporatiog  furnaces ... . 
Draught  harne»8... ..... 

Colouring  matters 

Grinding  com » .. .. 

Electro  telegraphy 

Heating,  lightmg,  and) 

Ventilating J 

Papier- ma<£e 

Turn  tables 

Meuls 

Motive  power....  • 

Bnrnera 

Enyelopes •.. .. 


Mills 

Cattle  wagons  .., 

Minrrals    

Recording  votes.. 


Gng  land. 


8  Apt. 

3  Jiititt 

8  Mar. 

14  Mar. 

11  May. 

^  Jan. 

11  Mar. 

18  Apr. 

27  Mar. 


1  June 


97  Jan. 
29  Apr. 

6  June 

1  June 
18  Jsn. 

13  June 

7  Jan 
22  Mar. 

8*  Fib. 

14  Frb. 

2  Feb. 


8  Mar. 
8  Feb. 

20  Apr. 

6  June 


9  Feb. 


10  Feb. 
13  June 

13  June 

14  Feb. 
20  Apr. 


Scotland. 


• . .. 

•  •  •• 

•  • . . 

•  .  •• 
«... 


1  Feb. 
18  No?. 


29  Oct. 

•  • .  • 

83NOT. 

9'Fcb. 


3  Feb. 
6  Dee. 


9  Deo. 
7  Feb. 


27  Oct. 
29  Oct. 


3  Feb. 
1  Dec. 


11  Apr. 

Digitizec 


Ireland. 


29  Not. 
3  Feb. 


30  Dec 


Coogl 


Page. 


381 

674 
263 
28C 

487 

46 

£86 

406 

833 


550 


142 
430 
574 

550 
94 

598 
70 

309 

166 
190 

142 


262 
166 

406 

574 


166 


166 
598 
598 
190 
,  406 

e 


AtPfiAftlTXCAI.  tXST  09  K«W  PAtlHTS. 


Name. 


Subject. 


Coatea 

Cochran  .... 

CoUins 

Collini  and  ano. 

Cole 

Combe 

Cooda  ....... 

Cox 

Crsne  and  ano. 
Cartia  and  ano. 
Cutler 


Dailey .... 
Dalton  .... 
Darlin  .... 
Davtes  D.. 
Daviea,  J.. 
I>e  Bergoe . 
Delarue  .. 
Derham  .. 
Dodge  .... 
Donlan. .  • . 


Doniathorp  ..  i 

{ 


Douche .... 

Dancan    . , 
Dundonald 


^     Ecroyd 

Bdmondaon 


ElHna  .. 
Emmott 
Ermen  • . 

Ezall    .. 


•■{ 


Fiaher  • . . . 

Foot 

Foot 

Forayth    . . 

Foudrinier 

Fowlea.... 

Fronde 


••{ 


Gilbert 

Gill  and  ano.  . . 

Gilmore   

Glover 

Gordon    

Green  and  ano. . 

Hague  and  ano  4 

Haigh 

Hancock  (Thoa.) 

Hancock  QThoa.) 

and  ano*  •. 


Printing 

Coloured  pattema .... 

Furnacea 

Ornatuenting  china  .. 

Steam-enginea 

Hiickling,  or  dreaaing  flai 
Distribution  of  manure. 
Preserving  wood,  &c. . , 

Acida  and  anils 

Spinning  and  weaving  , 
Welded  iron  pipea. .  •. , 


Propelling 

Fringea 

Motive  power 

Carriage- headi 

Steam-engines 

Railway  carriagea  .... 
Cardboard  and  pnateboard 
Carding  and  combing  . 
Spinning  &  winding  yarn 
Lubricating  compounds. . 
Roving,  Spinning  and  *] 

heckling    j 

Preventing  the   eacapel 

of  heat J 

Tanning  hides    

Marine  ateam-boilers    . . 


Valvea  or  pluga  ........ 

Marking  and  numbering  1 

tickeu J 

Salt     

Fuel,  Furnacea,  Gaa  .... 
Twiattng  machinery  • . . . 
Thrashing-macbinea       1 

and  ateam  engines  ..  j 


Boota  and  shoes 

Sieves 

Skeina  of  silk 

Wheels 

Raising   and   lowering  1 

weighta j 

Propelling 

VaWes  of  atmoapheric  1 

railways j 


Dental  snrgery  . . 

Manurea 

Ventilating  ahipa 

Oil 

Railways    

Wheela 


Twisting  and  doubling  1 

cotton j 

Measuring  fluida   

Elaaticated  Yalvet 


England.       Scotland, 


Guttapercha. 


4  Apr. 
20  Apr. 
27  Jan. 

14  Mar. 
22  Mar. 

11*  Mar. 

18*  Jan. 

13  Jan. 

22  Mar. 
8  June 
8  June 

15  Apr. 

2  May 

5  Jan. 
8  March 
10  April 

4*April 

7  March 

10  Feb. 

20  Jan. 

11  Feb. 

10  April 
27  April 

22  March 

10  Jnne 
8  Feb. 

8  March 

11  April 
5  April 

8  June 
15  April 

3  March 
8  Feb. 
5  Jan. 

20  April 
8  April 
17  Jan. 

8  Feb. 

9  May 
15  April 

26  May 

9  May 
11  Feb. 

30  Dee. 


19 


Apr. 
Oct. 


Dec. 

Apr. 


20  April 


15  Feb. 


Ireland. 


Page. 


10 


!  Mar. 

Dec 


15 


March 


358 
406 
142 
286 
309 


94 

71 

309 
574 
574 
406 
454 
46 
262 
381 

358 


166 

94 
190 

381 

430 

309 
622 
166 

262 


358 
574 
406 


166 
46 

406 
381 
94 
166 
478 
406 

526 

478 


igitizedbyCjOQgle 
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Name. 


Hancock  (C.) 
Handcock  &  ano. 
Harradine.... 
Harradioe  ... 


Hart,8irH.«.| 
Hartes <[ 


Subject. 


Haxby.. 
Heath  . 

Hebert 


; 


Hdj  and  ano. 

Hendenon  .... 

Henton    

Hejwood 

Hickman 

Hightonandano. 

Hiler 

Hobael 

HoUiday 

Hornblower  .... 

Hoamer 

Hooaton 

Howe  

Hudson 

Huinphreji . . . . 
Hunt 


Irring. 


Jenkins  . 
Jennings  . 
Johnson.. 
Jones  .. . 


Kinsman.  < 
Knowlys . 

Lambert  . 
Lambert . 
Laming  .. 
Lathrop  . 

Lawson ... 


Lignac 

Lines  and  ano. 

Lister 

Lloyd 

Lochhcad  . . . 
Longmaid  • . . 
Longworth  .  • . 
Louis 


Madiganandano. 
Magnia    •  •  •  • 
Mantell    . .  • . 


Gutta  percha 

Steam  engine 

Agriculture 

Girths  and  straps 

Preventiog      smoky     \ 

chimneys j 

Rowing,    sowing,    and  1 

manuring  land J 

Communication 

Friction  brasses 

Reducing,  grinding,and  1 

sifting  bark,  &c J 

Bottles,  and  filling  and  1 

stopping  bottles  . . . .  j 
Treating  lead  &  other  ores 

Railway  wagons 

Looms    

Bedsteads,  conches   .. 
Electro-telegraphy  •• .. 

Stair  rods 

Studs  and  buttons .... 

Lamps    

MoUto  power    

Supplying  water    .... 

Motive  power    

Building  ships   

Looms    •  •  •  • 

Steam  engines   

Metals  and  salts 


England. 


11  May 

1 

9  March 

20  April 

13  June 

2  May 

16  Feb. 
13  Jan. 

8  Feb. 

11  Jan. 

22  March 

15  April 
22  Jan. 
18  Jan. 
25  Jan. 
15  April 
9  March 

5  Jan. 
25  Jan. 

16  March 
8  March 
27  April 
22  Jan. 

4  Jan. 
13  June 


Cutting  and  carving . .  •  •     23  Feb, 


Pins,  hooks  and  eyes. 

Cocks  and  Taps 

Steam  engines    

Steam  engines   


Rotary  engines 

Generating,  indicating,! 
and  applying  heat  . .  J 

Nail- making     machinery 
Water-closets,  and  cocks 

Oxalic  acid 

Wheel     

Separating  burrs,  &c.  1 
from  fibrous  substances  J 

Preserving  milk 

CoIours,oils,and  varnishes 

Railway  breaks 

Furnaces    

Ventilation 

Alkali  and  chlorine   .. 

Pickers  

preserving  animalproducts 


Wheels 

Sewing  and  embroider' 

ing  machinery . 
Vehicles 


:•} 


31  Dec. 
5  Jan. 
8  Mar. 


5  Apr. 

5  Jan. 

9'May 

6  June 


18  Feb. 

18  Jan. 

8  Mar. 

8  Mar. 

10  Apr. 
26  May 

15  Apr. 

9  Feb. 
1  June 


25  Feb. 
12  Jan. 


13  April 


Ireland. 


17  March 


17  Mar. 
27  Jan. 

10  Nov. 


IFeb. 


15  Mar. 


13  Mar. 
8  Mar. 


5  Feb. 


478 

406 
598 


454 

190 
71 

166 

70 

309 
406 
118 

94 
118 
406 
286 

46 
118 
286 
262 
430 
118 

46 
598 

214 

46 

46 

262 


558 

46 

478 
574 


213 
94 

262 
262 

381 
526 

406 
166 

550 


Digitized  by 
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XIII 


Name. 


Mansfield  .«••  i 

Musej    ••••  i 

Masters   

Masters   

Mandslay 

McConochie    1 
and  ano.      J 

Meacock  ...••( 

Michaat 

MUler 

Miller 

BAitcbeU 

Mitchell  &  ano. 

M'Lardy....  < 

^ilon^^oinery  •  ■ 

Morgan    

Morse  ••••..•• 
Monts 

Napier 

Nasmyth  and  1 


Subject. 


Newton. 
Newton. 
Newton. 

Newton . 


Newton 

Newton , 

Newton 

Newton 

NonnanTille 


Oral. 


Palmer.  •• 
Palmer  • .  • 
Parkes... 
Pattinson. 
Pedder... 
Percy  ... 
Perrie  •  ■  • 

PhiUips    • 

Pilbrow  . 
Piggott... 

Piatt    ... 

Poole.... 
Porter... 
Porritt... 
Potts  ... 
Pratt    ... 

Pralt    ... 


Purification  of  oils  and  1 
spirits,  lamps  and  v 
bomers    J 

Logs  and  sounding  \ 
apparatus. J 

Dress  fastenings    

Cooling  liquids 

Motive  power 


Locomotive  engines  .... 

Preventing  and  extin-l 
guishing  fires j 

Ueat  and  coak 

Menattrite  locomotion  .. 

Lamps   

Manure  • 

Soda 

Preparation  and  spin-1 
ing  of  cotton   J 

Pianofortes 

Spinning    ••• 

Printing  or  embossing 

Sheath^  metal 


England. 


Steam  engines  and  vessels 
Forging,  stamping,  and  1 


cutting 

Sugar 

Shot   

Coupling  joints 

Burring,  ginning,  audi 

earding  wool  j 

Pigments   

Netoandnetting    

Blooming  iron    

Spinning  and  doubling  • . 
^le-bozes  and  jouro  Js. . 


Artificial  stone 


Candles 

Chalybeat  water    .... 

MetaU    

Soda 

Steam  engines    

Copper 

Steam  engines   

Purification  of  oils  and  \ 

spirito J 

Propelling 

Nautical  instruments. . . . 
Carding,  spinning,  and! 

weaving   j 

Propelling 

Iron  girders   

Carding  engines 

Tubular  flues 

Earthenware  and  cluna . . 
Connecting  railway-car- 1 

riV* I 


Scotland. 


18  Feb. 
12  Apr. 

8Mar. 

8  Mar. 

12  Apr. 

13  June 
•  • .  • 

13  Jan. 
25  Jan. 

9  May 
11  Jan. 

13  Jan. 


23  Feb. 

18  Jan. 
31  Jan. 
22  Mar. 

27  Apr. 


2  May 

22  Mar. 

28  Feb. 
27  Apr. 
27  Apr. 
27  Jan. 

26'May 
10  Apr. 


4  April 
8  Feb. 


26  May 
8  March 
14  March 
10  April 
31  Dec. 

27i^ril 


10  Dec. 


10  Jan. 

•  • . . 

5  Jan. 

•  •  •  • 
• .  •  • 

4  Apr. 

26Nov. 

* .  •  • 

•  •  a  • 

8  Nov. 

6  Mar. 

18Feb. 
11  Apr. 

IDeo. 
29  Oct. 
19  Nov. 
24  Mar. 


Ireland. 


Page. 


27  Jan. 
6  Apr. 


6  March 

8  March 
28  Feb. 


8  Nov. 


15  Mar. 


23  Dec. 


. .  .• 

3  Dec. 
•  •  •• 


26  Nov. 


213 
381 

262 
262 

381 

598 

71 
118 

478 

70 

71 


214 

94 
142 

309 

430 


454 

309 

238 
430 
430 
142 

526 
381 


358 
166 


526 
262 
286 
381 
46 

430 
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Name. 

Price  

Remington  •  • . . 

R^mond 

Richardson  .... 
Ritchie 

Roberts | 

Roberts 

Robertson,  J.  C. 
Robertsoni  J.  C. 

Robinson  • 

Rocke 

Rogers  of****. 

Roose  . . , 

Russell 

Sadler 

Salter 

Sandeman    .... 

Sangster 

Schwartz 

Seaton < 

See  gers 

Selligne    

Sewell 

Shaw 

Simcos 

Smith 

Solomans  &  ano. 

Spencer   

Sproule    ....«, 

Staite..., 

Stoeker    

Stow  ; 

Taylor.., 

Taylor 

Thomas    

Tborold    

Topham   

Tottie 

Tracers.  • 

Tnrton 

Wan I 

Wallace   ••..•< 

Walker    

Walmsley | 

Want  &  ano. . . . 

WaUon 

Watson 

Wears 

Westhead 

Weston 

Wilson,  R.  ../ 


Subject. 

Motive  power 

Steam-engines   

Steam-engines   

Manure 

Steam-engines   

CommuDicatiog  intelli*! 

gence    •  J 

Spinning 

Teztile  fabrics    

Printing 

Looaas    

Wrought  iron 

Fuel  and  manure   ..,••'. 

Tubing  

Rod  iron 

Bridges 

Water-carts,  drains,  &c. . 
Scouring  and  bleaching. , 
Umbrellas  and  parasols.. 

Steam-engines 

Closing  tubes  and  pre- 1 
Tenting  incrustations  j 

Railway  carriages 

Propelling 

Flour 

Railway  bars.*  •« 

Carpets  ••«.« 

Looms    1  •  •  • . 

Gas 

Pipes  snd  tubes. .  • 

Steam-engines    

Lighting*  ...f* 

Time-teachers    

Propelling  ships , 

Metallic  tubes   

Engines  and  carriages  • . 

Stays 

Turn-tables ,.. 

Time-tables    ,. 

DlBtilling    ........«••• 

Weaving. 

Springs 

Separating  oxides  frpm  1 

their  compounds . . . .  j 
Facing,  figuring,  deslg- 1 

nating,  &c ,  J 

Weaving 

Preventing  the  ezp1o-l 

sion  of  steam-boilers  j 

Steam  engines •  • . 

Gas ,..,. 

Filtering ,«•• 

Timekeepers « .  •  • . 

Fur  fabrics 

Motive  power. 

Rotary  engines,  Tslves,  1 

and  boilers J 


England. 


11  May 

26  May 

26  May 
2  March 

28  Feb. 

19  Jan. 

27  Jan. 

1  June 
]  3  Jane 

29  Jan. 

. f  •• 

27  AprU 

8  Feb. 
4  May* 

30  May 

8  March 
4  May 

18  Jan, 


11  May 
26  May 
10  AprU 


4  May 
11  Jan. 

18  May 


13  Jan. 
25  Jan. 

14  Feb. 

1  Jane 


28  Feb. 

27  April 

10  June 
14  Feb. 


8  Juno 
16  Feb. 

l^Jan. 


Scotland. 


•  •  •* 
2  Dec* 

6' Nov, 


28  Jan. 

2*NoV. 

•  ••  • 

24  Not. 

•  •  •• 

4  Feb. 

25*ian. 

4  April 


26  Nov. 
IDec. 


3  April 
SlDeo. 

•  •  •» 

•  fl  •. 


3  Feb. 


♦  .  . . 
3  Dec, 


18  Nov. 


27  Deo. 


86  Nov. 
25  Jan. 


Ireland. 


I  Feb. 
•  •  •  • 


•  •  •• 
• « «• 

•  %  •• 

•  •  •• 
.... 

•  •  «• 

...» 
.... 


.« .  •        I 

•  a  .  •  k 


•  •  •  • 


29  Dec. 

Digitized  by  VjOOQIC 


598 
190 


574 
190 

71 


